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A B S T R A C T

Background: The delegation of procedures within the medical competence to the nurses can increase the ef-
fectiveness of the healthcare provided. The objectives of the study are (1) to assess the quality of training courses
for delegated surgical procedures through implementation for graduate scrub nursing (“students”) (2) and to
evaluate the correlation between the evaluation of this training carried out by students and the self-assessment
conducted by the faculty (“trainers”).
Materials and methods: We set up a 49-h training for five groups of 10 students from July 2016 to July 2017 in
our tertiary academic hospital. The course consisted mostly in simulations based on the “Zwisch” model and
focused on acquiring the control of the gesture as well as on the development of critical reasoning. An evaluation
of the training by the students but also a self-assessment of trainers were prospectively collected using the
SFDP26 questionnaire.
Results: 52 active scrub nursing students and 21 trainers were included. 96% of students and 86% of trainers
evaluated the training from “good” to “very good”. Progress was observed for 41 (79%) of the students and 18
(86%) of the trainers, and 98% of students felt able to put their new skills into clinical practice after training.
There was no difference between the total scores of students and teachers (p=0.153). A statistically significant
difference between the evaluations produced by the students and the self-evaluations produced by the trainers
was observed for 8 of the 26 items of assessment. In case of inadequacy, the trainers’ scores were always lower
than those of the students.
Conclusions: Training in performing delegated surgical procedures by mixed cognitive and motor gestures
learning, based on the development of critical thinking and simulations seems to be effective, with a significant
improvement in students’ knowledge and skills. Expectations of students and trainers are well correlated.

1. Introduction

The delegation of procedures within the medical skills to the nurses
can increase the effectiveness of the healthcare provided, participates in
a closer team collaboration between the various health providers and
also contributes to increase the nurses’ job satisfaction [1–3]. However,
it may be difficult to determine what are the delegable procedures
[4,5]. When performing surgical procedures, delegation of procedures
to the scrub nurses is possible if they are authorized by a service pro-
tocol and if the nurses have been trained. Some surgical procedures,

such as dermal sutures or surgical site marking have already been
successfully delegated to nurses who have undergone dedicated
training (“Advanced Clinical Nurses”) [6,7]. Other delegable proce-
dures include the surgical installation of the patient, the placement and
fixation of supra-aponeurotic drains, the subcutaneous closure, but also
during surgery and in the presence the surgeon, a function of assistance
with exposure, hemostasis and suction or a helper function for proce-
dures of a particular technicality.

It is mandatory to implement an appropriate training to learn ges-
tures to delegate these procedures while maintaining the safety of the
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patient. Acquiring control of a gesture can be difficult; control is de-
fined by the ability to automatically perform this gesture thus freeing
one's thought for reflection [8]. Gaining control of a gesture requires
first a learning time then a regular practice to keep its execution
memorized and to reach automaticity. Thus, knowledge about the
procedure involved, supervised training and practical training are the
cornerstones to achieve a sufficient level of expertise and experience
[9]. In addition, the monitoring and auditing of the skills allows to
refine the gained expertise with the ultimate goal of constantly im-
proving quality [10].

1.1. Objectif

Therefore, we have implemented training sessions to teach dele-
gated surgical procedures to the active graduate scrub nurses (“stu-
dents”), as well as a simultaneous evaluation system. The objectives of
this study are (1) to evaluate the quality of training in delegated sur-
gical procedures implemented (2) and to assess the correlation between
the evaluation of the training carried out by the students and the self-
assessment carried out by the faculty (“trainers”). Our hypothesis is that
the implementation of a composite training system for teaching surgical
procedures based on critical thinking and simulations would match the
expectations of students and trainers.

2. Material and methods

2.1. Participants

We led a prospective study from July 2016 to July 2017, within our
scrub nurse school, attached to our tertiary academic hospital. After
identifying scrub nurses already in practice who could benefit from the
training, we divided them into groups of 10–12 students, distributed
into 5 sessions over the study period. We paid attention to mix these
groups according to various places of exercise, surgical skills, length of
professional practice and sectors of public or private activities. This
group allocation was intended to enrich the exchanges between stu-
dents by providing diverse personal and professional experiences, while
maintaining a balance between the groups.

Moreover, each intervention was supervised by a professional
trainer, specialist in the field of the proposed course subject.
Associating professionals from all surgical fields aimed at meeting the
needs created by the growing demand for multidisciplinary within
operating theatres.

2.2. Learning gestures

Education was faced with a double challenge: the acquisition of
control of the delegated procedure but also the development of critical
thinking to encourage the student to choose the right strategy to im-
plement in frequent practice situations among the different learned
gestures. We therefore set up a training relying on the modern re-
quirements of pedagogy [11,12]: a small number of students in the
workgroup, a versatility of skills, alternating theoretical and practical
training, and with both laboratory and clinical simulations.

The entire 49-h training course recommended by decree was fo-
cused on seven days for each of the five sessions not to penalize the
professional activity of the students, on a single site. Each course in a
session focused on a single objective and lasted 2–3 h. A didactic
document and training support were prepared beforehand and given to
the participants at the beginning of the training, including the objec-
tives, the provisional schedule and selected relevant literature. On the
first day of the session, a collective and oral self-assessment using short
multiple-choice questions was proposed to all students to assess their
prior knowledge, thus allowing the students to grasp the challenges of
learning. The training was divided into two parts: didactic courses for
one and a half days to properly lay down the legislative framework

relating to the training (responsibilities, methodological bases, setting
up of protocols) and five and a half days of simulation (stitches and
drain, surgical assistance for exposure, endoscopic surgery assistance,
hemostasis and suction, installation of the patient). Finally, the session
was closed by a debriefing on the whole training.

The simulations were organized in such a way as to progress con-
tinuously, inspired by the “Zwisch model” [13], model with 4 general
steps: “(1) Show and Tell; (2) Smart Help; (3) Dumb Help and (4) No
Help”. Each simulation was based on a specific clinical situation,
evolving according to the actions undertaken by the student [14]. The
small size of 10–12 students per session allowed an individualized
training by letting each student evolve at its own pace at each step of
the simulations. The students were mainly working by subgroups of 3: a
student doing the procedure, the other helping and the third as an
observer. The student realizing the gesture would proceed to the next
step only when he felt that the current step was properly integrated.
Students who reached the last step of “No Help” could then take the role
of “Smart Help” or “Dump Help” for another student. This reflexive
system also allowed to take a critical look at the gesture, finding himself
alternately in the situation of the student or the trainer [15]. To in-
crease students’ attention to simulations, the debriefing was conducted
by the student not involved actively in the simulation but who had
observed it from an external point of view [16].

2.3. Evaluation method

We evaluated the quality of the training using a validated evalua-
tion questionnaire (26-item Stanford Faculty Development Program,
SFDP26) [17] via an online survey among students and trainers to judge
the correlation between these two evaluations. This questionnaire is
part of the System for Evaluation of Teaching Qualities (SETQ) which
includes (1) a self-assessment by the trainer (2) an assessment by the
student (3) then a feedback and (4) a follow-up to improve teaching.
The SFDP26 questionnaire therefore exists in several versions for an
evaluation of training by the students but also for a self-evaluation of by
the trainers. Both versions share 25 basic items covering 7 dimensions
of teaching quality: learning climate, control of session, communication
of goals, promoting understanding and retention, evaluation, feedback
and promoting self-directed learning. They differ in the title and the
phrasing of the questions (“during the training, the trainers generally
…” for students or “during the training, in my role as a trainer, usually I
…” for trainers). Each of the 25 items could be rated in 5 categories:
strongly disagree, disagree, neutral, agree, strongly agree. Each ques-
tionnaire concludes with a rating item about the overall educational
quality from very bad (1) to very good (5). The rating of each item from
1 to 5 points depending on the category allows the calculation of a score
for each of the seven dimensions and for the notation on overall
teaching effectiveness. A calculation of a total score, ranging from 26
points for the minimum score to 130 points for the highest score, allows
to evaluate the whole training.

We also collected data on the reference specialty, the seniority, the
kind of practice and two questions scored 5 points each concerning the
evolution of the level of knowledge/skills before and after training. For
students only, one last yes or no question on the feeling of being pre-
pared to perform the delegated surgical procedure in a real clinical
situation ended the survey.

2.4. Ethical consideration and survey analysis

Ethical principles were upheld in this study. The confidentiality of
the training schools has been preserved throughout the process.
Authorities of the faculty gave their consent to advertise the research
and to invite potential participants to take part. At the first session, the
researcher explained the study's objectives. Both students and trainers
were assured of the anonymity of their response and were advised
about the intention to publish the results. Participation was strictly
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voluntary, and participants were advised they could choose not to fill
the questionnaire without any explanation and this would not impact
validation of their training. Informed consent was obtained at the be-
ginning of the online questionnaire filling. Finally, the work has been
reported in line with the STROCSS criteria [18].

We performed three kinds of analysis. First, we compared the results
of self-evaluation by trainers with those of students by the Kruskal-
Wallis H test for each of the 26 ordinal items. Next, we compared the
levels of knowledge and skills before and after training for students and
trainers by a Wilcoxon rank test for paired samples. Finally, we assessed
the correlation for average scores for each dimension of teaching
quality using the U Mann-Whitney test. The results are presented as a
mean ± standard deviation, number of subjects or proportions. The
significance level was set at 0.05 and the analyses were performed using
SPSS v22 (IBM®).

3. Results

3.1. Population

Fifty-four active graduate scrub nursing students completed
training, 52 (96%) answered the questionnaire. Twenty-seven were
polyvalent and 25 specialized. The nurses had an average seniority of
17.8 years (3–36) and a large majority (50) had a public activity.

Regarding trainers, 26 specialists participated in training among
which 21 (81%) responded to the questionnaire. Seventeen trainers
practiced as specialized surgeons and 4 trainers were nurses or nursing
managers. Trainers had an average seniority of 12.6 years (2–40) and
20 of them had a public activity.

3.2. Item and overall evaluations

Fig. 1 shows the detailed distribution of students and trainers for
each item in the questionnaire.

Students’ evaluations of the training were positive with at least 71%
of students ticking categories 4 and 5 (“agree” and “strongly agree”) on
all items. The only two items that scored 1 (“strongly disagree”) were
“discourage external interruptions” and “explicitly encouraged further
learning”. Regarding the overall teaching effectiveness, 96% found it
“good” to “very good”.

The trainers' evaluations were less positive with 42% of trainers
ticking the 4th and 5th categories across all items. Items having been
evaluated as 1 “strongly disagree” were also “discourage external in-
terruptions” and the 3 items on the “promoting understanding and re-
tention” dimension. Regarding the overall teaching effectiveness, 86%
found it “good” to “very good”.

3.3. Increase of the level of knowledge and skills and subjective perception

Fig. 2 shows the detailed results about the level of knowledge and
skill increase before and after training.

The students showed a significant improvement from an average
score of 3.19 ± 0.81 to 4.11 ± 0.55 (p < 0.001). The trainers also
showed an improvement from an average score of 3.57 ± 0.93 to
4.71 ± 0.46 (p < 0.001). A progression was observed for 41 (79%)
students, including 7 with a gain of 2 categories, and 18 (86%) trainers,
of whom 6 had a gain of 2 categories. No student or trainer showed a
regression, with a decrease in category.

Regarding the subjective perception of training by students, to the
question “do you feel able to use your new skills in clinical practice”, 51
of the 52 students (98%) answered positively.

3.4. Correlation between students’ evaluation and self-evaluation of trainers

The total score for students was 111.79 ± 12.99. Trainers self-as-
sessed lower compared to students, with a total score of

106.43 ± 14.63. There was no statistically significant difference be-
tween the total scores of students and trainers (p=0.153).

As shown in more details in Fig. 1, an inadequacy was observed for
8 of the 26 evaluation items: “called attention to time” (p= 0.011),
“avoided digressions” (p= 0.002), “stated relevance of goals to lear-
ners” (p= 0.007), “prioritized goals” (p= 0.043), “evaluated learners'
knowledge of factual information” (p= 0.031), “evaluated learners’
ability to analyze or synthesize knowledge” (p= 0.008), « explained to
learners why he/she was correct or incorrect” (p= 0.024) and “overall
teaching effectiveness” (p= 0.017).

But finally, Table 1 shows that significant differences between the
evaluations produced by the students' and trainers’ scores have been
found only for one of the seven dimensions (“control of session”) and
for the “global” rating.

4. Discussion

Our study shows a good overall evaluation of the training im-
plemented with 96% of the students and 86% of trainers having rated it
from “good” to “very good”. A statistically significant discrepancy be-
tween the evaluations produced by the students' scores and trainers’
self-evaluations were observed for only one of the seven dimensions
and for the “global” rating.

4.1. Learning gestures

This teaching aimed at both developing the critical thinking of the
students and acquiring the control of the gestures.

Indeed, it was suggested that cognitive training improves the ability
to properly perform a surgical technique [19]. To achieve this goal, we
chose a composite training, delimited for each course to a single con-
crete situation where the student had to determine the appropriate
strategy and then carry out the appropriate gesture. The challenge was
not to induce clear separation between simulation training and clinical
practice as the student might feel like playing a role instead of in-
tegrating the teaching into his clinical practice.

Learning gestures is mainly done by imitation and by “trial and
error” [20]. Learning by imitation is an exchange between a student
and a trainer which requires that the student would understand the
purpose of the gesture and that he has previously learned the essential
prerequisites to understand it [21]. As the observation alone cannot be
used to acquire all the dimensions of the procedure, the prerequisites
for simulations have been the subject of dedicated didactic teaching
courses prior to simulation. Then, the first phase consists in an ob-
servation: the trainer first performs the gesture in real-time, then re-
peats it in slow motion. Then the student makes the gesture with the
help of the trainer who identifies the defects and makes the student
repeat the right gesture. A second stage of observation may be neces-
sary because when an experienced surgeon operates, he may use some
“tips and tricks” that can go unnoticed for the unexperienced observer.
“Trial and error” learning also makes sense in the training of students
who already have professional experience as to change the course of a
person's actions and correct execution. It enables them to practice and
correct their flaws [9]. Moreover, while learning a new gesture or
correcting a known one, it is useful to break it down into small se-
quences, to make the understanding of sequences of gestures easier,
starting with the easiest to reach the most complex stage. This allows to
lower the stress generated by all the information given all at once and
avoid situations of failure. To achieve this, we chose to perform simu-
lations on the model “Zwisch”, preferred to the model described by
Peyton (“Demonstrate”, “Talk the trainee through”, “Trainee talks
trainer through” and “Trainee does”), less discriminating in its steps
[22], or to the “See one, Do one, Teach one” approach [9] (inadequate
and empirical method) or to the “Reverse Training” approach (learning
method of procedure from the end and up the steps to the beginning, for
example, attach the point of stitches, then pass the wire and attach
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point …) [9].

4.2. Learning climate

Teaching conditions are an essential factor to a appropriate and
effective course. The first option was to conduct a routine clinical
course associated with a direct observation of procedural skills.
Although clinical teaching in operating rooms has shown a real effi-
ciency [23,24], it would be difficult to be pursued on an ethical and
legal point of view, with concerns about the patients' safety. The use of
simulation models can enable the students to learn safely. The climate is
adapted to effective learning by creating a safe and stress-free

environment, that permits repetition of the gesture several times
[25,26]. The transfer of simulation to the real clinical situation is
subsequently easy thanks to the automatisms and the feeling of con-
fidence gained by the student [27,28]. However, the benefit for the
patients, corresponding to the Kirkpatrick's four-level model of educa-
tional evaluation, is difficult to estimate [29].

4.3. Evaluation method

Through an appropriate evaluation method, the strengths and
weaknesses of an education program can be highlighted. This is the
preliminary step towards improving this program, the positive aspects
can be improved, and the deficiencies eradicated [30]. An effective
evaluation tool helps the faculties to evaluate their activities (formative
evaluation) but also for the allocation of resources, the promotion of
education or an annual performance review (summative evaluation).
Unfortunately, no evaluation tool covers all aspects of clinical teaching
in a meaningful way and their validation is often limited to assessing
their internal consistency and reliability [31]. Specific rating scales are
regularly used for the assessment of nurses in operating rooms [32] but
they are more suited to evaluate a clinical competence than for evalu-
ating the quality of teaching. We chose the SFDP26 score for students
and trainers as well because it is a validated instrument [33] that allows
to directly check the correlation between each of the answers. The
questionnaire was used by more than 100 universities to assess the
benefits of teaching seminars [34,35]. The perception of the student can
be very different from the trainer's [36] and may also depend on factors
associated with the teaching method such as enthusiasm or courtesy
shown by the trainer [37]. Studies showed that trainers have a low
ability to self-evaluate with precision [38,39], and we found that the

Fig. 1. Distribution of students and trainers for each of the 26 items of the questionnaire. Number of participants by category for each of the 26 items of the
questionnaire, * significant difference.

Fig. 2. Improvement of the level of knowledge and competence before and
after training. From 1: “very bad” to 5: “very good”, * significant difference.
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trainers are more severe with themselves than students are.

4.4. Strength and limits

The type of training implemented has its limits. It requires very
large human resources, and these resources are often underestimated by
the universities. The autonomy of the student concerning his ask or
need for recommendations and the implementation of this new
knowledge in clinical practice has only slightly been taken into account
in this course because of the protocolized nature of the procedure, while
this skill has shown its effectiveness [40]. On the other hand, even if e-
learning and online simulations have shown some effectiveness espe-
cially in the development of critical thinking [41], we chose not to
integrate it into our teaching. Indeed, because of the teaching of ges-
tures, it seemed to us that it resulted in an excessive dissociation be-
tween learning and clinical practice. Finally, the new virtual reality
technologies have not been implemented also due to the lack of vali-
dated simulators in our laboratory for this type of learning.

However, this first evaluation therefore makes it possible to create a
specific plan of action based on the feedback to improve future training
orientations. It will allow to redesign the workshops to adjust for trai-
ners and students’ goals. This will also be a basis for reassessing the
human and financial resources needed for this teaching. In the future,
we will have to evaluate the skills acquired in real clinical situations.
Finally, the principle could also be extrapolated to nursing students in
initial training or even to the “boot-camp of surgery” for surgical re-
sidents.

5. Conclusion

Training to perform delegated surgical procedures by mixed cog-
nitive and motor gestures learning, based on the development of critical
thinking and simulations seems to be effective, with a significant im-
provement in students’ knowledge and skills. The expectations of stu-
dents and trainers are mainly correlated; however, the teachers carry a
more severe judgement on the quality of the training. It will be useful to
know if the information gathered by this evaluation will allow to fill the
inadequacies highlighted and improve the teaching quality for future
training.
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