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Abstract 
Introduction: Newly trained nurses experience a lack of preparedness in 
practical skills, and research shows that students and newly trained nurses 
have deficiencies in performing practical skills such as venous blood speci-
men collection. There is a lack of knowledge regarding the level of accuracy 
reached by students after training at clinical training centres and before en-
tering clinical practice. The aim of this study was to assess the performance of 
venous blood specimen collection among nursing students after regular educa-
tion and training at the clinical training centre but before starting an internship. 
Methods: Twenty-three nursing students were observed and video-recorded. An 
observation protocol was developed based on a validated questionnaire mea-
suring adherence to valid guidelines, and a model for practical skills perfor-
mance. Data were analysed using descriptive statistics. Results: A large varia-
tion was found in students’ performance with respect to information provided 
to the patient, patient identification procedures, and tourniquet procedures. 
The students gave adequate information in 39% of cases, accurately performed 
patient identification in 83% of cases, and accurately performed the tourni-
quet procedure in 22% of cases. Conclusions: Many nursing students are not 
prepared to practice on real patients. It is therefore important for university 
lecturers to develop more efficient teaching methods and to communicate 
students’ skill levels to the supervisor at the clinic, in order for the clinical 
training to be adapted to a suitable level. There is a need for further research on 
how to close the gap between the university and internship in order to ensure 
patient safety. 
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1. Introduction 

Practical skills acquisition in nursing education involves learning technical skills 
and acquiring knowledge consisting of critical thinking, reflective learning, and 
clinical judgement (Benner, 2015; Jonsen et al., 2013). The complexity of learn-
ing practical skills of good quality has been highlighted elsewhere (Bjørk & Kir-
kevold, 1999; Aldridge, 2017), and necessitates high-quality education. Universi-
ties and colleges offer nursing education, parts of which are delivered at the col-
lege/university and other parts of which are performed during internships in clin-
ical settings. However, there is a gap between the college/university and the clin-
ical setting regarding the integration of theory and practice (Jonsen et al., 2013), 
which creates dissatisfaction and unmet expectations within both organizations. 
If students’ learning process is suboptimal, there is a risk that their skills will re-
main insufficient after education, which in the long run will jeopardize patient 
safety.  

In this study, students’ practical skills performance and accuracy after educa-
tion at the university were evaluated and described using a theoretical model (Bjørk 
& Kirkevold, 2000).  

2. Background 

Traditionally, practical skills are considered simple and easy to learn. However, 
several studies have shown the opposite, that practical skills based on scientific 
knowledge are complex and difficult to learn (Bjørk & Kirkevold, 1999; Benner, 
2000). Bjørk and Kirkevold found that good-quality performance of clinical 
skills is complex and includes multiple dimensions, from accurate motoric per-
formance to caring components. Therefore, teaching practical skills is an educa-
tional challenge (Bjørk & Kirkevold, 2000). Practical skills are often performed 
unsatisfactorily in clinics (Higgins et al., 2010), which can jeopardize the safety 
of patients and lead to infections, delayed diagnosis, and the need for a repeat 
procedure (Chopra et al., 2013; Söderberg et al., 2010). An important goal of 
good nursing care is to reduce errors and prevent complications (Alfredsdottir & 
Bjornsdottir, 2008; WHO, 2021). A systematic review evaluating the frequency 
of non-practical skills that enhance patient safety showed that communication, 
situational awareness, teamwork, decision-making, and leadership were the key 
categories to enhance patient safety in terms of non-technical skills (Fukuta & 
Iitsuka, 2018). 

However, practical skills errors are latent and outside of direct control, and 
therefore often go unrecognized in health care (Peltomaa, 2012). In addition, 
these errors can have several causes, such as outdated knowledge or failure to 
follow guidelines (Vaismoradi et al., 2020), lack of attentiveness, or inappro-
priate judgement (Benner et al., 2002), and failure to communicate (Weller et al., 
2014). Repeated training during education has been shown to increase the know-
ledge and quality of skills performance and to ensure a minimum level of com-
petence before the skills are used in working with patients (Aldridge, 2017; Nes-
tel et al., 2011). It is therefore important to optimize the teaching of skills per-
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formance. 
As previously mentioned, there seems to be a gap between education at the 

college/university and the internship in clinical settings. During the training of 
clinical skills in college/university, there is an emphasis on the guidelines to be 
followed; however, nursing students attending the final semester of nursing 
education have shown less guideline adherence than students in the penultimate 
semester (Nilsson, 2016). This decline in guideline adherence indicates that stu-
dents are socialized into poor practical skills during internships, and often im-
itate their supervisor’s way of performing these skills. The expectations placed 
on education remain unmet, as students during their internship in the clinical 
setting at the end of their formal education have been criticized for having insuf-
ficient knowledge in practical skills (Ewertsson et al., 2015a), and newly gradu-
ated nurses lack the competence to start working (Brown & Crookes, 2016). 
Moreover, students have criticized their nursing education for using outdated 
pedagogical methods (Jonsen et al., 2013; Ewertsson et al., 2015b; Nilsson, 2016) 
and their supervisors at the clinic for not being up to date with current guide-
lines and the latest research (Jonsen et al., 2013).  

There are probably many explanations for these unmet expectations and the 
gap between different organizations involved in nursing education. To strive for 
coherence in education involving more than one organization demands mutual 
understanding and clear communication about the responsibility of each organ-
ization. In turn, clear communication requires a mutual language about stu-
dents’ level of knowledge. When analysing practical skills, it becomes obvious 
that much of the knowledge is “silent knowledge” (Gourlay, 2006) which is dif-
ficult to communicate. 

Venous blood specimen collection (VBSC) is one of several skills learned in nurs-
ing education (Ewertsson et al., 2015a) and is also one of the most common pro-
cedures in health care (Kalra, 2004). In accordance with other practical skills, 
VBSC is a complex procedure that requires theoretical knowledge and manual 
skills, as well as accuracy, good caring conduct, and good interaction between 
phlebotomist and patient (Bölenius et al., 2013).  

3. Rationale 

There is a gap between learning at college/university and learning in clinical set-
tings during internships, leading to all parties being dissatisfied. The gap may 
have a negative impact on students’ opportunity to have a cohesive learning process 
regardless of training site (clinical training centre (CTC) vs. internship). There is a 
need for research that explores what components of practical skills students 
learn at the CTC and to what extent good practical skills are accomplished after 
training at the CTC. To the authors’ knowledge, no previous study has examined 
this topic. 

4. Aim 

The aim of this study was to assess performance and accuracy of venous blood 
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specimen collection among nursing students after regular education and training 
at the clinical training centre but before starting internship.  

5. Materials and Methods 

Study design 
We conducted an observational study using study protocols based on a na-

tional guideline (The Handbook of Healthcare, 2021) and a valid questionnaire 
(Bölenius et al., 2012).  

Setting and research context 
During nursing education at one University, Northern Sweden, students have 

the opportunity to practice practical skills with faculty teachers at the CTC as 
well as during voluntary open sessions with teaching assistants. One important 
function of the CTC is that it provides an opportunity for repeated practice to 
gain experience and learn from mistakes (Ewertsson et al., 2015b). During in-
ternship, students continue to practice with support from their supervisors at the 
clinic.  

The CTC at one University in Northern Sweden, allows nursing students to 
translate their theoretical knowledge into practical skills. The pedagogical model 
used at the CTC is based on experiential learning as described by Kolb and Kolb 
(2005). This model requires the student to observe, act, and then systematically 
evaluate and reflect on their acting and experiences. The practical skills taught at 
the CTC are evidence-based and follow national guidelines, and the students are 
trained to adopt an approach that provides patients with the best care based on 
contemporary knowledge. Students are also encouraged to critically reflect on how 
actions are performed and whether an action is evidence-based.  

Participants 
In autumn of 2013, all first-year students (n = 80) in the Nursing Bachelor 

Programme at the University in northern Sweden, were informed about the project 
and invited to participate in the study. All students received verbal and written in-
formation about the study, gave their informed consent to participate. In total, 
23 students were included and agreed to participate; 17 women and six men. Their 
ages ranged from 21 years to 49 years, with a median of 24 years. Students who al-
ready had practical knowledge in venipuncture were excluded.  

Procedure and data collection 
Before students enter the CTC, they need the type of knowledge that can be 

described as “knowing that”; in other words, the theoretical underpinning and 
factual knowledge of the relevant practical skill which many nursing students 
lack (Ravik, 2019). In this study, all students were told to learn factual know-
ledge before entering the CTC, by reading the literature and the national guide-
lines (The Handbook of Healthcare, 2021) and by using a web-based educational 
program including a knowledge exam (Willman et al., 2018). At the CTC, the 
students were divided into three groups. The above mentioned pedagogical model 
by Kolb was used to encourage the students to reflect upon their former and new 
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knowledge, and to critically observe their own and others’ attempts during the 
training session. The teaching was carried out similarly as in other higher educa-
tion institutions in Sweden. The students practiced venipuncture five times dur-
ing one 4-hour lesson, following the national guidelines (The Handbook of 
Healthcare, 2021) for VBSC. These guidelines are similar to the international 
guideline (Clinical and Laboratory Standards Institute, 2017), and literature in 
the field. The materials used were a needle, two test tubes, a tourniquet, disinfec-
tion material, gloves, a tube holder, and a waste container. During the training 
session the students used two types of training products: a venepuncture arm 
and a vein manikin tied onto a fellow student’s arm.  

After practising on the training products, the students collected a vein speci-
men from a fellow student. They therefore trained five times in total: four times 
on manikins and the fifth time on a fellow student. The venipuncture collection 
from a fellow student was video recorded. During the procedure one student 
simulated being a patient and the other student performed the whole procedure 
of vein puncture, from presentation and patient identification to cleaning up af-
terwards. The video recording captured the words spoken, the venepuncture 
performance, the simulated patient, and the equipment used. One of the authors 
“KJ” was present at all sessions.  

An observation protocol was compiled based on the national guidelines (The 
Handbook of Healthcare, 2021) and international standard (Clinical and Labor-
atory Standards Institute, 2017), for VBSC and a validated published question-
naire (Bölenius et al., 2012) measuring adherence to national guidelines for 
venous sampling. The guidelines and questions were transformed into state-
ments that were possible to confirm or reject on the basis of observing video re-
cordings. Face validity of the protocol was assessed by the authors experienced 
in VBSC “KB”, “KL”, and “MH”. Interrater reliability was also assessed by “KB”, 
“KL”, “MH”. The authors observed the same recording separately and used the 
protocol to assess the performance. The assessments were compared, and dif-
ferences discussed until consensus was reached on how to judge performance. 
The final protocol contained 49 items divided into eleven domains: 1 identifica-
tion procedures (five items), 2 hygiene procedures (seven items), 3 venipuncture 
procedures (eight items), 4 handling of test tubes and needle (seven items), 5 in-
formation procedures (five items), 6 use of the tourniquet (five items), 7 ergo-
nomics (four items), 8 establishing relations (two items), 9 overall impression 
(three items), 10 questions to/feedback from the teacher (two items), and 11 
time (one item).  

In addition, the authors evaluated accuracy for the first six domains, using a 
dichotomous judgment answered in the protocol by “yes” or “no”. The students’ 
performance was rated on a Likert scale from 0 (unacceptable) to 2 (accurate), 
and was judged to be unacceptable if the teacher needed to remind the student 
about some procedures within the domain that are important for patient safety 
and had not been performed satisfactorily. The performance was judged to be 
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acceptable if the students performed at least two skills within each domain and 
satisfactorily performed all skills that are important for patient safety. The stu-
dents were judged to be accurate if all procedures within the domain were per-
formed correctly. 

Data analysis 
The video recordings were analysed according to the items in the protocol by 

three authors independently “KB”, “KL”, “MH”. Each recorded session was 
viewed several times. There was a high level of agreement between the three au-
thors. Where ratings differed, the authors discussed the score until consensus 
was achieved. The data were analysed using descriptive statistics, and are reported as 
percentages. Version 22.0 of SPSS for Windows was used for all statistical analyses 
(IBM Corp, 2013).  

Ethics 
This study was approved by the Regional Ethical Review Board (ref: 2013/336-31). 

All the included students gave their informed consent to participate. The stu-
dents were informed that all information was handled confidentially and that 
they had possibility to stop participation if they wished.  

The CTC has established routines, and the systematic work environment fol-
lows the regulations of the Swedish Work Environment Authority. The veni-
puncture exercises are on a voluntary basis, and so carriers of blood infection 
can refrain from the exercise without being questioned. Students receive teach-
er-led instruction in practical skills that are part of their education. The exercises 
are based on science and proven experience, and offer students the opportunity 
to translate theory into practical exercises. Collecting a venous blood specimen 
from a fellow student is less difficult than collecting one from a patient. Thus, 
training in a calmer environment can improve students’ skills and contribute to 
increased patient safety and comfort.  

6. Results 

There was a large variation in the extent to which the nursing students were 
prepared to perform VBSC after theoretical education and one practical training 
session at the CTC. Overall, more than 70% of the students had acceptable or 
accurate performance of VBSC in three of the eleven domains: identification 
procedures, hygiene procedures, and venepuncture (Figure 1). Less than 70% of 
students had acceptable or accurate performance in the other three domains that 
were assessed for accuracy: handling of test tubes and needle, information pro-
cedures, and use of the tourniquet (Figure 1).  

In the following section, the results are presented in relation to the six do-
mains where accuracy was assessed. 

Identification procedures  
Thirteen of the students (57%) asked for the patient’s first name and surname, 

21 (91%) asked for the patient’s personal ID number, and 20 (87%) checked the 
patient’s name or personal ID number against the referral. 
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Figure 1. Percentage of students with a level of accurate practical skills performance. 
 

Hygiene procedures 
All students used gloves, and 21 (91%) of them disinfected their hands before 

sampling. All students disinfected the patient’s skin, and 18 (78%) waited for the 
disinfecting agent to dry before sampling. Twenty-two students (96%) placed the 
materials in the intended place and not on the patient’s bed.  

Venipuncture procedures 
Twenty-one (91%) of the students stretched the patient’s skin during punc-

ture, 15 (65%) inserted the needle firmly, 12 (52%) had a steady hand during the 
procedure, and 22 (95%) removed the test tube before removing the cannula. 
Twenty-two students (96%) removed the cannula before attaching a plaster and 
20 (87%) used puncture protection.  

Handling of test tubes and needle 
Twenty (87%) of the students used a hazardous waste bin and correctly in-

verted the test tubes. Three students (13%) reversed the test tubes gently and 19 
(84%) labelled the test tubes.  

Information procedures 
None of the students informed the patient how the VBSC would be per-

formed. However, 13 (56%) informed the patient what tests would be performed 
and one (4%) informed them of the purposes of the analyses.  

Use of tourniquet 
All students placed the tourniquet correctly according to recommendations. 

Seven (32%) released the stasis as soon as blood flowed into the first test tube, 
and eight (35%) released the stasis within 60 seconds.  

Additional results 
Additional results showed that eleven (48%) of the students established a rela-

tionship with the patient by introducing themselves to them, and ten (43%) stu-
dents asked about previous experience of venipuncture. 
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7. Discussion 

This study assessed nursing students’ performance of the practical skill of VBSC 
before they had begun their internship. The main results showed that students’ 
performance varied between the different domains. There was a large variation 
in the extent to which the students were prepared to perform VBSC before at-
tending internship. Over 70% of the students demonstrated acceptable perfor-
mance in identification procedures, hygiene procedures, and venipuncture, 
while the students generally showed poorer performance in handling of test 
tubes and needles, information procedures, and use of the tourniquet.  

Below, these findings are discussed against the background of earlier research 
and the Model of Practical Skill Performance (Bjørk & Kirkevold, 2000), which 
was developed to highlight the fact that practical skills involve more than a tech-
nical psychomotor skill. The impetus to develop this model was based on the 
concern frequently raised in the literature (Brown & Crookes, 2016) and in prac-
tice about newly graduated nurses’ lack of proficiency in practical nursing skills. 
The model aspired to present practical skills in nursing as complex actions 
(Bjørk et al., 2013).  

The Model of Practical Skill Performance illuminates the components neces-
sary to perform practical skills with good quality, and contains five components 
described as layers in a circle. The first and central component is substance and 
sequence, where substance refers to the different actions needed to perform the 
skill and sequence is the logical order of the actions. Accuracy is related to the 
exactness of the actions and the correctness of instructions and information 
given during the actions; fluency refers to performance characterized by easiness 
and good organization; integration is about performing parallel actions, for ex-
ample giving necessary information at the same time as performing a certain ac-
tion; and caring conduct refers to the creation of a respectful, accepting, and en-
couraging atmosphere during skills performance. Substance and sequence is 
seen as the core component; this means that the performance of the other com-
ponents, in no hierarchical order, depends on and is linked to the core compo-
nent (Bjørk & Kirkevold, 2000). 

In the present study, identification procedures and hygiene procedures were 
two domains that showed acceptable performance, which may be because these 
domains are generic knowledge and are continuously practiced during the 
nursing education. This means that the model’s components substance and se-
quence and fluency have been taught in many of the practical skill sessions at the 
CTC, for example when teaching blood transfusion procedures or handling of 
central venous catheters. However, only 30% - 40% of students demonstrated a 
high compliance level regarding accuracy in performance of the same proce-
dures. This may be problematic, because after this practice session the students 
will be using their VBSC skills in real situations, and it is important that the 
procedure be performed accurately. High accuracy in practical skills ensures pa-
tient safety, and appropriate patient identification is an important element (The 
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Joint Commission, 2021).  
In health care, deficiencies in communication have been identified as an im-

portant factor that leads to mistakes (Fukuta & Iitsku, 2018). The students in the 
present study did not perform well in the domain of information procedures 
during VBSC. None of the students informed the patients how the VBSC would 
be performed, and only a few students told their patients why the blood tests had 
to be taken. It should be noted, however, that the students were at the beginning 
of their learning process and the focus was on substance and sequence. Their in-
structors at the CTC may have been mainly concerned with the students’ tech-
nical skills at the expense of information about the tests and communication 
with the patient. This could be interpreted as meaning that students have limited 
time to practice their information skills at the CTC. Another explanation is that 
first-year students have limited knowledge of the tests, and therefore give insuf-
ficient information. Patient safety could be enhanced by an increased focus on 
communication elements in nursing education, including verbal and non-verbal 
communication, contextually-adapted communication, sending/receiving in-
formation, and clear and concise information (Fukuta & Iitsku, 2018). Giving 
crucial information to the patient, for example concerning correct preparation 
for certain blood tests by fasting and resting before the VBSC, is important for a 
correct diagnosis and treatment (Simundic et al., 2018).  

The findings of this study raise questions not only about accurate perfor-
mance, but also about the students’ understanding of the principles underpin-
ning some of the guidelines. Assessment of hygiene routines among the students 
showed a relatively high compliance with guidelines. A noteworthy discrepancy 
was seen among some students, who followed the steps in the guidelines and 
seemed to have understood the hygienic principles but then suddenly put the 
sampling equipment on the patient’s bed. This shows that it may be easy to learn 
different steps in a routine, but true understanding of the theories behind the 
guidelines requires deeper knowledge.  

This suggested discrepancy between learned routines and the understanding 
of underlying principles can be understood as the difference between superficial 
learning and deep learning in processing information. Superficial learning fo-
cuses on learning facts and details with the intention to reproduce knowledge; 
deep learning, by contrast, concerns underlying principles or ideas (Marton & 
Säljö, 1976). Learning strategies are complex, and have been suggested to be a 
function of the student’s personal characteristics and motivation along with the 
teacher’s attitude and enthusiasm (Beattie et al., 1997). Learning sessions require 
structured skill practice that includes skill refinement, reflection, and feedback to 
ensure high quality of skill performance (Johnson et al., 2020). 

After they completed their theoretical and practical training, over 70% of the 
students in this study had acceptable to accurate performance of VBSC in three 
of the domains. It is important to note that these students are not fully trained, 
and need more opportunity to practice these skills under supervision; the in-
ternship plays a major role in readying students for their career in nursing. 
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Clearly, the challenge will also be to improve the collaboration and communica-
tion between the college/university and the clinical setting. The students’ level of 
knowledge can vary, and might not always be captured during an examination. 
It is important to create ways to communicate a student’s level of knowledge to 
their clinical supervisors. The present results suggest that the students focused on 
substance and sequence at the CTC, but they also need to have the opportunity to 
practice accuracy, fluency, integration, and caring conduct during their internship.  

In sum, VBSC is one of many practical skills that are included in the nursing 
education programme and are practiced at the CTC before the students enter 
clinical practice. The findings in this study demonstrate the students’ level of 
theoretical and practical knowledge in the different steps of venous sampling. As 
a suggestion for the future, the practical skills learned during nursing education 
might be taught and assessed differently. For example, theoretical knowledge, 
skills that are generic for several different procedures, and substance and se-
quence in relation to specific skills could be taught early in the nursing curricu-
lum. The progress in each specific skill, including accuracy, integration, and 
caring conduct, can be integrated into the learning process in the later part of 
the education.  

Methodological considerations 
VBSC is a complex procedure, and one of several practical skills that nursing 

students perform during their first year of education at the CTC. The nurses’ ba-
sic education and training follows the Swedish national guidelines for VBSC, 
which are based on international guidelines. VBSC is performed in a similar way 
worldwide, and so the present results may be of interest to an international au-
dience. However, the practical skills training of nursing students elsewhere, na-
tionally and internationally, is not necessarily designed in the same way and may 
differ from the training provided here. Moreover, there are international differ-
ences in the distribution of work tasks, and VBSC is not always included in 
nurses’ job descriptions. The results of this study may therefore be of interest for 
other professions as well. In this study, the practical skill of VBSC was chosen to 
demonstrate how a model can be used to understand how nursing students learn 
in stages. The study protocol was developed in accordance with a valid instru-
ment (Bölenius et al., 2012).  

In this study, all students were told to complete a web-based educational pro-
gram before entering the CTC. A recent literature review reported that video pods 
and digital movies appear to be promising in improving the quality of clinical skills 
education (Stone et al., 2020). The students in this study practiced on each other, 
and there is currently a discussion underway in Sweden on whether the practical 
training should be performed on students or on phlebotomy practice kits only. 
However, the present authors believe that practising with fellow students involves a 
deeper learning process based on the need to adapt to and care for a real person. 

Participation in this study was voluntary, which affected the number of par-
ticipants. Finally, an approval level of 70% was used in the domains, as this is the 
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level required for a pass in the practical skills examinations.  

8. Conclusion 

The results of this study show that many nursing students are not prepared to 
practice on real patients without the support of supervisors. It is therefore im-
portant for university lecturers to verbalize and communicate their students’ 
skill level to the supervisor at clinics in order for the clinical training to be adapted 
to a suitable level regarding practical skills. Schools must look for more effective 
and efficient teaching methods. During students’ internship, the students con-
tinue to practice the performance of substance and sequence while adding training 
on accuracy, integration, and caring conduct, which are complex issues and hence 
difficult to learn at the CTC. Supervisors at internships should be aware of their 
educational assignment and that the educational assignment is part of the clini-
cal work. Supervisors could continuously check students’ performance of prac-
tical skills before students are allowed to practice independently. There is a need for 
further research on how to close the education gap between the university/college 
setting and the clinical setting, in order to ensure patient safety. 

Acknowledgements 

The authors would like to thank the students and the teacher involved, Sonja 
Nordin and Karin Nilsson for video-taping the venipuncture procedure, and the 
Department of Nursing at Umeå University. 

Data Availability Statement 

The questionnaire we used as a base for the study protocol has been published 
and is available for use by others (see the Methods section). Further, the data 
generated and analysed in the presented study are available from the corres-
ponding author on request. 

Authors’ Contributions 

K.B. is the project leader of this study. K. L., M. H. and K.B. initiated the study 
and developed the original idea together with K. J. All authors collected the data 
and K. L., M. H., and K. B. carried out the statistical analyses together. All au-
thors actively and continuously participated in the discussion and interpretation 
of the results. K. L. and K. B. drafted the article which all authors then read crit-
ically before approving the final draft.  

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
Aldridge, M. D. (2017). Nursing Students’ Perceptions of Learning Psychomotor Skills: A 

https://doi.org/10.4236/ce.2022.137149


K. Lämås et al. 
 

 

DOI: 10.4236/ce.2022.137149 2351 Creative Education 
 

Literature Review. Teaching and Learning in Nursing, 12, 21-27.  
https://doi.org/10.1016/j.teln.2016.09.002 

Alfredsdottir, H., & Bjornsdottir, K. (2008). Nursing and Patient Safety in the Operating 
Room. Journal of Advanced Nursing, 61, 29-37.  
https://doi.org/10.1111/j.1365-2648.2007.04462.x 

Beattie, V., Collins, B., & McInnes, B. (1997). Deep and Surface Learning: A Simple or 
Simplistic Dichotomy? Accounting Education, 6, 1-12.  
https://doi.org/10.1080/096392897331587 

Benner, P. (2000). Links between Philosophy, Theory, Practice, and Research. Canadian 
Journal of Nursing Research, 32, 7-13. 

Benner, P. (2015). Curricular and Pedagogical Implications for the Carnegie Study, Edu-
cating Nurses: A Call for Radical Transformation. Asian Nursing Research, 9, 1-6.  
https://doi.org/10.1016/j.anr.2015.02.001 

Benner, P., Sheets, V., Uris, P., Malloch, K., Schwed, K., & Jamison, D. (2002). Individual, 
Practice, and System Causes of Errors in Nursing: A Taxonomy. The Journal of Nurs-
ing Administration, 32, 509-523. https://doi.org/10.1097/00005110-200210000-00006 

Bjørk, I. T., & Kirkevold, M. (1999). Issues in Nurses’ Practical Skill Development in the 
Clinical Setting. Journal of Nursing Care Quality, 14, 72-84.  
https://doi.org/10.1097/00001786-199910000-00009 

Bjørk, I. T., & Kirkevold, M. (2000). From Simplicity to Complexity: Developing a Model 
of Practical Skill Performance in Nursing. Journal of Clinical Nursing, 9, 620-631.  
https://doi.org/10.1046/j.1365-2702.2000.00328.x 

Bjørk, I. T., Lomborg, K., Nielsen, C. M., Brynildsen, G., Frederiksen, A. M. S., Larsen, K., 
Reierson, I. A., Sommer, I., & Stenholt, B. (2013). From Theoretical Model to Practical Use: 
An Example of Knowledge Translation. Journal of Advanced Nursing, 69, 2336-2346.  
https://doi.org/10.1111/jan.12091 

Bölenius, K., Brulin, C., Grankvist, K., Lindkvist, M., & Soderberg, J. (2012). A Content 
Validated Questionnaire for Assessment of Self Reported Venous Blood Sampling 
Practices. BMC Research Notes, 5, Article No. 39.  
https://doi.org/10.1186/1756-0500-5-39 

Bölenius, K., Lindkvist, M., Brulin, C., Grankvist, K., Nilsson, K., & Soderberg, J. (2013). 
Impact of a Large-Scale Educational Intervention Program on Venous Blood Specimen 
Collection Practices. BMC Health Services Research, 13, Article No. 463.  
https://doi.org/10.1186/1472-6963-13-463 

Brown, R. A., & Crookes, P. A. (2016). What Level of Competency Do Experienced 
Nurses Expect from a Newly Graduated Registered Nurse? Results of an Australian 
modified Delphi Study. BMC Nursing, 15, Article No. 45.  
https://doi.org/10.1186/s12912-016-0166-2 

Chopra, V., O’Horo, J. C., Rogers, M. A., Maki, D. G., & Safdar, N. (2013). The Risk of 
Bloodstream Infection Associated with Peripherally Inserted Central Catheters Com-
pared with Central Venous Catheters in Adults: A Systematic Review and Meta-Analysis. 
Infection Control and Hospital Epidemiology, 34, 908-918.  
https://doi.org/10.1086/671737 

Clinical and Laboratory Standards Institute (2017). Procedures for the Collection of Di-
agnostic Blood Specimens by Venepuncture: Approved Standard (7th ed.). Clinical and 
Laboratory Standards Institute.  
http://www.vardhandboken.se/Texter/Blodprov-venos-provtagning/Referenser-och-re
gelverk/ 

Ewertsson, M., Gustafsson, M., Blomberg, K., Holmstrom, I. K., & Allvin, R. (2015a). Use 

https://doi.org/10.4236/ce.2022.137149
https://doi.org/10.1016/j.teln.2016.09.002
https://doi.org/10.1111/j.1365-2648.2007.04462.x
https://doi.org/10.1080/096392897331587
https://doi.org/10.1016/j.anr.2015.02.001
https://doi.org/10.1097/00005110-200210000-00006
https://doi.org/10.1097/00001786-199910000-00009
https://doi.org/10.1046/j.1365-2702.2000.00328.x
https://doi.org/10.1111/jan.12091
https://doi.org/10.1186/1756-0500-5-39
https://doi.org/10.1186/1472-6963-13-463
https://doi.org/10.1186/s12912-016-0166-2
https://doi.org/10.1086/671737
http://www.vardhandboken.se/Texter/Blodprov-venos-provtagning/Referenser-och-regelverk/
http://www.vardhandboken.se/Texter/Blodprov-venos-provtagning/Referenser-och-regelverk/


K. Lämås et al. 
 

 

DOI: 10.4236/ce.2022.137149 2352 Creative Education 
 

of Technical Skills and Medical Devices among New Registered Nurses: A Question-
naire Study. Nurse Education Today, 35, 1169-1174.  
https://doi.org/10.1016/j.nedt.2015.05.006 

Ewertsson, M., Allvin, R., Holmstrom, I. K., & Blomberg, K. (2015b). Walking the Bridge: 
Nursing Students’ Learning in Clinical Skill Laboratories. Nurse Education in Practice, 
15, 277-283. https://doi.org/10.1016/j.nepr.2015.03.006 

Fukuta, D., & Iitsuka, M. (2018). Nontechnical Skills Training and Patient Safety in Under-
graduate Nursing Education: A Systematic Review. Teaching and Learning in Nursing, 13, 
233-239. https://doi.org/10.1016/j.teln.2018.06.004 

Gourlay, S. (2006). Towards Conceptual Clarity for ‘Tacit Knowledge’: A Review of Em-
pirical Studies. Knowledge Management Research & Practice, 4, 60-69.  
https://doi.org/10.1057/palgrave.kmrp.8500082 

Higgins, G., Spencer, R. L., & Kane, R. (2010). A Systematic Review of the Experiences 
and Perceptions of the Newly Qualified Nurse in the United Kingdom. Nurse Educa-
tion Today, 30, 499-508. https://doi.org/10.1016/j.nedt.2009.10.017 

IBM Corp (2013). IBM SPSS Statistics for Windows (Version 22.0).  

Johnson, C. E., Kimble, L. P., Gunby, S. S., & Davis, A. H. (2020). Using Deliberate Prac-
tice and Simulation for Psychomotor Skill Competency Acquisition and Retention: A 
Mixed-Methods Study. Nurse Educator, 45, 150-154.  
https://doi.org/10.1097/NNE.0000000000000713 

Jonsen, E., Melender, H. L., & Hilli, Y. (2013). Finnish and Swedish Nursing Students’ 
Experiences of Their First Clinical Practice Placement—A Qualitative Study. Nurse 
Education Today, 33, 297-302. https://doi.org/10.1016/j.nedt.2012.06.012 

Kalra, J. (2004). Medical Errors: Impact on Clinical Laboratories and Other Critical 
Areas. Clinical Biochemistry, 37, 1052-1062.  
https://doi.org/10.1016/j.clinbiochem.2004.08.009 

Kolb, A. Y., & Kolb, D. A. (2005). Learning Styles and Learning Spaces: Enhancing Expe-
riential Learning in Higher Education. Academy of Management Learning & Educa-
tion, 4, 193-212. https://doi.org/10.5465/amle.2005.17268566 

Marton, F., & Säljö, R. (1976). On Qualitative Differences in Learning: I—Outcome and 
Process. British Journal of Educational Psychology, 46, 4-11.  
https://doi.org/10.1111/j.2044-8279.1976.tb02980.x 

Nestel, D., Groom, J., Eikeland-Husebo, S., & O’Donnell, JM. (2011). Simulation for 
Learning and Teaching Procedural Skills: The State of the Science. Simulation in Health-
care, 6, S10-S13. https://doi.org/10.1097/SIH.0b013e318227ce96 

Nilsson, K. (2016). Adherence to Venous Blood Specimen Collection Practice Guidelines 
among Nursing Students and Healthcare Staff. Umeå University.  

Peltomaa, K. (2012). James Reason: Patient Safety, Human Error, and Swiss Cheese. Quality 
Management in Health Care, 21, 59-63.  
https://doi.org/10.1097/QMH.0b013e3182418294 

Ravik, M. (2019). Using “Knowing That” and “Knowing How” to Inform Learning of Pe-
ripheral Vein Cannulation in Nursing Education. International Journal of Nursing 
Education Scholarship, 16, Article ID: 20180078.  
https://doi.org/10.1515/ijnes-2018-0078 

Simundic, A. M., Bolenius, K., Cadamuro, J., Church, S., Cornes, M. P., van Don-
gen-Lases, E. C., Eker, P., Erdeljanovic, T., Grankvist, K., Tiago Guimaraes, J., Hoke, 
R., Ibarz, M., Ivanov, H., Kovalevskaya, S., Kristensen, G., Lima-Oliveira, G., Lippi, G., 
von Meyer, A., Nybo, M., De la salle, B., Seipelt, C., Sumarac, Z., & Vermeersch, P. (2018). 

https://doi.org/10.4236/ce.2022.137149
https://doi.org/10.1016/j.nedt.2015.05.006
https://doi.org/10.1016/j.nepr.2015.03.006
https://doi.org/10.1016/j.teln.2018.06.004
https://doi.org/10.1057/palgrave.kmrp.8500082
https://doi.org/10.1016/j.nedt.2009.10.017
https://doi.org/10.1097/NNE.0000000000000713
https://doi.org/10.1016/j.nedt.2012.06.012
https://doi.org/10.1016/j.clinbiochem.2004.08.009
https://doi.org/10.5465/amle.2005.17268566
https://doi.org/10.1111/j.2044-8279.1976.tb02980.x
https://doi.org/10.1097/SIH.0b013e318227ce96
https://doi.org/10.1097/QMH.0b013e3182418294
https://doi.org/10.1515/ijnes-2018-0078


K. Lämås et al. 
 

 

DOI: 10.4236/ce.2022.137149 2353 Creative Education 
 

Joint EFLM-COLABIOCLI Recommendation for Venous Blood Sampling. Clinical Chemi-
stry and Laboratory Medicine, 56, 2015-2038. https://doi.org/10.1515/cclm-2018-0602 

Söderberg, J., Wallin, O., Grankvist, K., & Brulin, C. (2010). Is the Test Result Correct? A 
Questionnaire Study of Blood Collection Practices in Primary Health Care. Journal of 
Evaluation in Clinical Practice, 16, 707-711.  
https://doi.org/10.1111/j.1365-2753.2009.01179.x 

Stone, R., Cooke, M., & Mitchell, M. (2020). Undergraduate Nursing Students’ Use of 
Video Technology in Developing Confidence in Clinical Skills for Practice: A Syste-
matic Integrative Literature Review. Nurse Education Today, 84, Article ID: 104230.  
https://doi.org/10.1016/j.nedt.2019.104230 

The Handbook of Healthcare (2021). Blodprov, venös provtagning (In Swedish). Swedish 
Association of Local Authorities and Regions.  
https://www.vardhandboken.se/undersokning-och-provtagning/blodprov/blodprov-ve
nos-provtagning/   

The Joint Commission (2021). National Patient Safety Goals®. Effective January 2022 for 
the Laboratory Program.  

https://www.jointcommission.org/-/media/tjc/documents/standards/national-patient-safe
ty-goals/2022/npsg_chapter_lab_jan2022.pdf  

Vaismoradi, M., Tella, S., Logan, P. A., Khakurel, J., & Vizcaya-Moreno, F. (2020). 
Nurses’ Adherence to Patient Safety Principles: A Systematic Review. International 
Journal of Environmental Research and Public Health, 17, Article No. 2028.  
https://doi.org/10.3390/ijerph17062028 

Weller, J., Boyd, M., & Cumin, D. (2014). Teams, Tribes and Patient Safety: Overcoming 
Barriers to Effective Teamwork in Healthcare. Postgraduate Medical Journal, 90, 149-154.  
https://doi.org/10.1136/postgradmedj-2012-131168 

Willman, B., Grankvist, K., & Bölenius, K. (2018). Evaluation of the Clinical Implementa-
tion of a Large-Scale Online e-Learning Program on Venous Blood Specimen Collec-
tion Guideline Practices. Clinical Chemistry and Laboratory Medicine, 56, 1870-1877.  
https://doi.org/10.1515/cclm-2018-0051 

WHO (World Health Organization) (2021). The Final Draft of the Global Patient Safety 
Action Plan. World Health Organization. 
https://www.who.int/publications/m/item/the-final-draft-of-the-global-patient-safety-a
ction-plan  

 
 
 
 

List of Abbreviations 

CTC = Clinical Training Centre; VBSC = Venous Blood Specimen Collection. 
 

 
 
 

https://doi.org/10.4236/ce.2022.137149
https://doi.org/10.1515/cclm-2018-0602
https://doi.org/10.1111/j.1365-2753.2009.01179.x
https://doi.org/10.1016/j.nedt.2019.104230
https://www.vardhandboken.se/undersokning-och-provtagning/blodprov/blodprov-venos-provtagning/
https://www.vardhandboken.se/undersokning-och-provtagning/blodprov/blodprov-venos-provtagning/
https://www.jointcommission.org/-/media/tjc/documents/standards/national-patient-safety-goals/2022/npsg_chapter_lab_jan2022.pdf
https://www.jointcommission.org/-/media/tjc/documents/standards/national-patient-safety-goals/2022/npsg_chapter_lab_jan2022.pdf
https://doi.org/10.3390/ijerph17062028
https://doi.org/10.1136/postgradmedj-2012-131168
https://doi.org/10.1515/cclm-2018-0051
https://www.who.int/publications/m/item/the-final-draft-of-the-global-patient-safety-action-plan
https://www.who.int/publications/m/item/the-final-draft-of-the-global-patient-safety-action-plan

	Students’ Performance in Venous Blood Specimen Collection Practice before Internship: An Observation Study
	Abstract
	Keywords
	1. Introduction
	2. Background
	3. Rationale
	4. Aim
	5. Materials and Methods
	6. Results
	7. Discussion
	8. Conclusion
	Acknowledgements
	Data Availability Statement
	Authors’ Contributions
	Conflicts of Interest
	References
	List of Abbreviations

