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Abstract: Objective: We attempt to explore the effect of microlecture combined with flipped classroom on the teaching of
occupational safety protection for probationer nurses of operating room to figure out an effective teaching method to improve
probationer nurses’ occupational safety protection. Methods: We grouped probationer nurses who entered the department from
March 2018 to March 2019. The first to fifth crews were grouped into the control group (61 nurses), and the sixth to tenth crews
were grouped into the observation group (63 nurses). Theoretical assessment model: we tested the nurses using the same test
paper at the first day they came to the department and the day before they left the department. Theoretical training model: at the
end of the first week of practicing, the teaching group leader gave courses on occupational safety protection to the probationer
nurses practicing in the operating room. The teaching method for control group was cramming intensive teaching mode while
that for observation group was microlecture combined with flipped classroom in which problem-based group discussion was
adopted. Two groups’ satisfaction with the course design was investigated after class. At the fourth week prior to the end of the
practicing, we assessed two groups’ skill at conducting seven-step hand-washing method and dealing with sharp instrument
injury and counted the occurrence of sharp instrument injury in probationer nurses. Results: Before training, there was no
significant difference in the theoretical assessment results between control group and observation group (P>0.05). After training,
observation group had better results in theoretical assessment and skill operation than control group with a significant difference
(P<0.05). The occurrence of sharp instrument injury of the observation group was 7.9% (5/63) while that of the control group
was 21.3% (13/61). There was a significant difference (P=0.035). What’s more, there was a significant difference in the
satisfaction with course design between control group and observation group (x*=51.697, P=0.000). Conclusions: Microlecture
in combination with flipped classroom is able to promote internalization and absorption of theoretical knowledge of occupational
safety protection so as to improve probationer nurses’ occupational safety protection knowledge and clinical skills. The teaching
mode can also reduce the incidence of sharp instrument injury in probationer nurses and thus relieve probationer nurses’ fear of
occupational injuries during clinical practice. As a result, the probationer nurses are more active in the theoretical training.
Therefore, microlecture combined with flipped classroom is effective on teaching the student nurses of the operating room the
occupational safety protection knowledge.
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microorganism during various medical or nursing care
activities, which impairs their health and even life safety [1].
Working in the operating room renders the medical staff to be
often exposed to patient’s blood, body fluid and many other

1. Introduction

Occupational exposure of medical staff occurs when they
are exposed to any toxic or harmful substances or pathogenic
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secreta as well as sharp instruments such as suture needle,
scalpel and puncture needle, etc. which means that the
operating room is a place with high occupational exposure
[2-3]. Research [4] reports that the occurrence of occupational
exposure in operating room nurses is 52.17% and in operating
room probationer nurses is 44.71% [3]. Sharp instrument
injury is the major occupational exposure. Probationer nurses
have weaker operation skills and awareness of occupational
safety protection due to lack of experience of clinical practice
[5] and thus have high risk of occupational exposure. Some
research [6-7] suggests that training on occupational
protection for probationer nurses are effective to reduce
occurrence of occupational exposure.

We taught theory and operation to the student nurses of
operating room through microlecture and flipped classroom
between 2018 and 2019 to instruct them in using occupational
safety protection knowledge for self-protection and reduction
of occupational exposure. Microlecture [8] is a teaching
method, which delivers content through short video, online
courses, related audio materials and many other multimedia
materials. Flipped classroom [9] is also a teaching method,
which requires students to prepare lessons before class
through taking online courses, watching teaching videos,
looking through related materials based on their own
conditions so as to encourage students to raise questions and
present what they have learned in class after independent
study. Microlecture combined with flipped classroom
provides resources for independent study and interaction
allowing students to consolidate knowledge and strengthen
memories using fragmentary time. This blending method can
also promote informatization and optimization reform of
teaching model. We applied microlecture combined with
flipped classroom to the teaching of occupational safety
protection knowledge for student nurses who entered the
operating room between March 2018 and March 2019, which
is reported as follows.

2. Participants and Methods

2.1. Participants

There were 10 crews of probationer nurses practicing in the
operating room for 4 weeks from March 2018 to March 2019.
The inclusion criteria are: (1) probationer nurses practicing in
the operating room who volunteered to participate in this
research, completed questionnaires by themselves and agreed
to sign confidentiality agreements; (2) exclusion criteria:
probationer nurses who refused to participate in the research
or could not complete the questionnaires because of taking a
vocation or quitting midway. We grouped the participants
according to the time they entered the department. The first to
fifth crew of probationer nurses were grouped into the control
group (61 nurses) in which 52 were females and 9 were males
with an average age of (21.49+0.96), and 28 of them were
undergraduates and 33 junior college students. The sixth to
tenth crew of nurses were grouped into observation group (63
nurses) in which 49 were females and 14 were males with an

average age of (21.33+£1.16), and 34 of them were
undergraduates and 29 were junior college students. There
was no significant difference in such general data as age, sex,
education background and occupational safety KAP of the
probationer nurses prior to practicing in the operating room
between the two groups P>0.05).

2.2. Methods

2.2.1. Teaching Methods

The two groups of nurses would practice in the operating
room for 4 weeks and one-on-one teaching of practice by
mentor and intensive theoretical teaching by teaching group
leader were adopted. The content of the intensive teaching and
practice of the one-on-one teaching shared the same standard
[10-11]. The content of the intensive teaching included sharp
instrument injury, standard precautions, hand hygiene and
occupational exposure, etc. Cramming theoretical teaching
mode for the control group: at the end of the first week, the
teaching group leader organized the probationer nurses to
attend classes of 90 minutes namely 2 class hours, of which 40
minutes was used for theory about occupational safety
protection, 15 minutes for teacher demonstration, 15 minutes
for answering questions, discussion and summary, and 20
minutes for student practice. Microlecture combined with
flipped classroom for the observation group: 1) we set up a
WeChat group in which the teaching group leader explained
the teaching purposes of microlecture and flipped classroom
to the probationer nurses. The WeChat group included the
nursing supervisor in charge of teaching, teaching group
leader, clinical teachers, teaching secretary and the crew of
probationer nurses. 2) reparation for the class: we recorded
three 5-minute micro-videos about standard precautions, hand
hygiene and treatment for sharp instrument injury respectively.
Besides, PowerPoint courseware and instructions on
procedures of dealing with occupational exposure were sent to
the WeChat group for the probationer nurses preparing the
lessons. We designed a quiz consisting of 15 questions on the
operation and theory to test the nurses and the teaching group
leader adjusted the teaching content according to the test
results. The study task list was determined through
question-based discussion and students were asked to group
themselves in advance. Each crew composed of 12-14 people
was divided into 3 groups each of which consisted of 4-5
people. 3) intensive teaching mode: the teaching took 2 class
hours consisting of: (1) 10 minutes for analysis of the test
results which focused on the mistakes, (2) 15 minutes for
answering the questions in the study task list in three
discussion groups, (3) 15 minutes for case analysis, (4) 20
minutes for operation skill drill of the students, including hand
hygiene (5 minutes), standard precautions (5 minutes) and
treatment for sharp instrument injury (10 minutes), (5) 30
minutes for teacher demonstration (15 minutes) and
answering questions, teasing out knowledge and summary (15
minutes). After class, questions were collected and sent to the
WeChat group for students’ continuous learning. The teaching
group leader gave feedback on the existent problems to the
clinical teachers to help them set clear teaching objectives.
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2.2.2. Outcome Measurements

(i). Results of Test for Theoretical Knowledge and Skill of
Occupational Safety Protection before and after Teaching

Theoretical results: the teaching group leader used the same
test paper to test the probationer nurses on their occupational
safety protection knowledge at the first day they entered the
department and the day before they left the department. The
test paper was marked according to standard answers. Skill
test results: at the end of the fourth week of practicing, the
teaching group leader tested the probationer nurses on their
performance of seven-step hand-washing method and treating
sharp instrument injury. The results were given based on a
uniform standard for evaluation.

(ii). Satisfaction with Course Design

The probationer nurses in two groups were asked to
complete questionnaires on satisfaction with course design at
the end of the theoretical training. Each nurse completed one
questionnaire and submitted the questionnaire on the spot.
There were 124 valid completed questionnaires and a
questionnaire was composed of choices of very satisfied,
basically satisfied and dissatisfied (the total satisfaction=
(very satisfied + basically satisfied)/total cases).

(iii). Sharp Instrument Injury

At the end of the 4-week practicing, probationer nurses in
both groups were asked to complete questionnaires on sharp
instrument injury during practicing in the operating room.
Each nurse completed one questionnaire which consisted of
questions like whether having sharp instrument injury during
practicing in the operating room. If the answer is “yes”, tick
the cause of the injury such as covering the cap of the needle,
folding the ampoule, assisting the operation or disposing of

the waste. The questionnaires were submitted on the spot and
a total of 124 questionnaires were valid.

2.3. Statistical Methods

We adopted SPSS 17. 0 to analyze data and X £ to
describe measurement data. The independent-samples T test
or rank sum test was used for comparison among groups.
Comparison of enumeration data was done with chi-square
test, and P<0.05 indicates significant difference.

3. Results

3.1. Comparison of the Results of Test on Occupational
Safety Protection Knowledge Between Two Groups

Test on knowledge of occupational safety protection
included four models: sharp instrument injury (4 items, 4
points for each item with a total of 16 points), standard
precautions (12 items, 3 points for each item with a total of 36
points), hand hygiene (6 items, 3-4 points for each item with a
total of 19 points) and occupational exposure (8 items, 3-4
points for each item with a total of 29 points). There were 30
items with 100 points totally. Higher score meant that one
mastered more correct knowledge of occupational safety
protection. Before training, there was no significant difference
in the score of test on theory of sharp instrument injury,
standard precaution, hand hygiene and occupational exposure
respectively and in total score between two groups (P>0.05).
After training, there was a significant difference in the score of
test on the four models and total score between two groups
(P<0.05). The results are shown in the Table 1.

Table 1. Comparison of Results of Test on Knowledge of Occupational Safety Protection between Two Groups.

Sharp instrument Standard precautions

Hand hygiene

. Total score on
Occupational exposure

Gr n injury theoretical test
oups Before After Before After Before After Before After Before After
training training training training training training training training training training
g:;iiwmon 63 6.73+448  13.73£133 30.60+1.98 35.19+0.99 17.11£1.06 18.46+0.89 17.71+1.67 27.52+1.11 68.9247.53 90.97+6.74
Control group 61 7.28+4.41  9.27+1.95 30.80%1.62 32.27+1.84 16.85%1.11 17.98x1.11 17.2241.72 25.13+1.80 68.23+7.42 78.86+6.22
7/t 0.689 -8.815 -0.617 10.978 1.326 2.626 1.585 8.910 0.514 10.389
P 0.246 0.000 0.540 0.000 0.187 0.010 0.116 0.000 0.304 0.000

3.2. Comparison of Results of Test on Seven-step Hand-washing Method and Treatment for Sharp Instrument Injury After

Training

There was a significant difference in the test results of seven-step hand-washing method and treatment for sharp instrument
injury between two groups (P<0.05). Score of observation group was higher than that of control group, as shown in Table 2.

Table 2. Comparison of Results of Test on Seven-step Hand-washing Method and Treatment for Sharp Instrument Injury between Two Groups (X X ', score).

Groups n Seven-step hand-washing method Treatment for sharp instrument injury
Observation group 63 97.06+2.29 94.73+4.95

Control group 61 77.74+18.62 79.92+11.88

t 8.045 9.009

P 0.000 0.000

3.3. Comparison of Occurrence of Sharp Instrument Injury During Practicing Between Two Groups

The occurrence of sharp instrument injury of observation group was 7.9% (5/63) and that of control group was 21.3% (13/61).
Through analysis of chi-square test, there was a significant difference between the two groups (P=0.035).
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Table 3. Comparison of Occurrence of Sharp Instrument Injury during Practicing between Two Groups (case).

Groups n Covering the cap of a needle  Folding the ampoule Assisting operation  Disposing of the waste Total
Observation group 63 2 1 2 0 5
Control group 61 3 2 6 2 13

1 0.243 0.376 0.376 2.099 4.468
P 0.622 0.540 0.226 0.147 0.035

3.4. Comparison of Satisfaction with Course Design on Occupational Safety Protection in Operating Room Between Two Groups

There were 49 probationer nurses who were very satisfied with the course design in the observation group, accounting for
77.8%, and 20 in the control group, accounting for 32.8%. There was a significant difference in the total satisfaction between the

two groups (¥*=51.697, P=0.000), as shown in the Table 4.

Table 4. Comparison of Satisfaction with Course Design on Occupational Safety Protection in Operating Room between Two Groups (case, %).

Groups Cases Very satisfied Basically satisfied Dissatisfied Total satisfaction (%)
Observation group 63 49 (77.8) 12 (19.0) 2(3.2) 96.8%

Control group 61 20(32.8) 19 (31.1) 22 (36.1) 63.9%

1 51.697

P 0.000

4. Discussion

4.1. Analysis of the Status of Probationer Nurses'
Knowledge of Occupational Protection

Occupational protection refers to taking effective measures to
avoid occupational injuries or reduce them to a minimum due to
various occupational harmful factors that may cause body
damage [12]. The level of occupational protection awareness is
related to the cognitive level of knowledge. There are no special
occupational protection courses for nursing students in school, so
they cannot systematically acquire occupational protection
knowledge. Moreover, the occupational protection knowledge
they have learned is fragmented. Some of the knowledge is
acquired from elective courses in infectious diseases, some from
pre-clinical centralized training in hospitals, some from
post-clinical practice under the guidance of clinical teacher,
piecemeal education for admission navigation during rotation,
and exchanges among students. The current study finds that the
score of the test on occupational safety protection theory in the
observation group is (68.92+7.53) out of the total score of 100,
and in the control group it is (68.23+£7.42). Although there is no
significant difference in the score between the two groups, it still
indicates that lack of normative and systematic theory is the
major cause of insufficient knowledge of occupational safety
protection of nursing students.

4.2. Employment of Flipped Classroom Teaching Mode to
Motivate Probationer Nurse to Learn and Consolidate
Knowledge of Occupational Safety Protection

The flipped classroom [9] is a teaching method which asks
students to learn before class, mainly through watching related
online courses and teaching videos and looking through related
materials on the online platform according to their own situation
so that they can raise questions or demonstrate what they have
learned in the class. The flipped classroom has overturned the
traditional cramming teaching mode, and changed the learning
state of the probationer nurses. Besides, the knowledge

demonstration in the flipped classroom stimulates the probationer
nurses to learn actively. After application of flipped classroom,
out of the total score of 100, the score of the test on occupational
safety protection theory of the observation group is (90.97+6.74)
and that of the control group is (78.86+6.22). There is a
significant difference in the score between the two groups
(P=0.000). Before training, the scores of treatment for sharp
instrument injury of observation group and control group are
(6.73+4.48) and (7.28+4.41) respectively; and the scores on
occupational exposure theory of observation group and control
group are (17.71£1.67) and (17.22+1.72) respectively. There is
no significant difference in the score on theory between the two
groups (p>0.05). However, after employment of flipped
classroom for teaching of theory, comparison of scores on
theoretical knowledge between observation group and control
group is as follows: score on sharp instrument injury theory of
observation group is (13.73%1.33) and that of control group is
(9.27+1.95); scores on occupational exposure theory of
observation group and control group are (27.52+1.11) and
(25.13+1.80) respectively. There is a significant difference in the
score on theory between the two groups (P=0.000). Therefore,
the new teaching mode can inspire probationer nurses’ learning
potential, change their learning state from “negative” to “active”
so as to promote internalization of knowledge and absorption,
which helps to consolidate occupational safety protection
knowledge and thus is favorable to occupational protection.

4.3. Visual Education like Microlecture for Probationer
Nurses to Learn More Frequently

We recorded micro-lectures related to occupational safety
protection in the operating room in advance. A total of 3
micro-videos about hand hygiene, standard precautions, treatment
for sharp instrument injury were prepared and were used in the
observation group. Two groups of probationer nurses were at the
same time assessed on the performance of seven-step
hand-washing method and treatment for sharp instrument injury at
the end of the practicing in the operating room. Scores on
performance of seven-step hand-washing method are (97.06+2.29)
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and (77.74+18.62) respectively in observation group and control
group. There was a significant difference in the score on
performance of seven-step hand-washing method between the two
groups (P=0.000). Scores on the treatment for sharp instrument
injury are (94.73+4.95) and (79.92+11.88) in the observation
group and control group respectively. There was a significant
difference in the score on treatment for sharp instrument injury
between the two groups (P=0.000). As for the occurrence of sharp
instrument injury, there are 5 cases in the observation group with
an incidence of 7.9%, and 13 cases in the control group with an
incidence of 21.3%. The occurrence in the observation group is
lower than that in the control group with a significant difference
(P=0.035). Some studies show that probationer nurses are lack of
occupational safety protection knowledge, protection awareness
and experience of performing protection operation [13].
Furthermore, some studies [14, 15] point out standardizing and
proficient occupational safety protection operation helps reduce
occupational exposure. Microlecture is a teaching method that
teaches through a combination of short micro-videos, online
courses, audio materials and many other multimedia materials. It
can be used for group teaching or public welfare publicity, and also
meet the needs of using fragmented time or optional projects to
learn more frequently [8].

5. Conclusions

In summary, this study, through theoretical test on
occupational safety protection knowledge of probationer
nurses upon their entering the department, finds out the cause
of their lack of occupational safety protection knowledge. We
used flipped classroom for preparation of theoretical training
and discussions for solving doubts. We also recorded
micro-videos about occupational safety protection operations
for occupational exposure that often occurs in the operating
room, such as hand hygiene, standard precautions, and
treatment for sharp instrument injury to standardize the nurses'
performance of occupational safety protection operation.
What’s more, the dynamic and acoustic modes in micro-video
can stimulate students' enthusiasm for learning, vibrating the
boring classroom. Hence, probationer nurses can strengthen
internalization and absorption of occupational safety
protection knowledge so as to master correct occupational
safety protection methods and reduce occupational injuries
caused in clinical practice.
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