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Abstract 

Background: Traditional pre-job training mainly provides theoretical lectures and operational skill training for new 
nurses. However, it has a single teaching method, lacks in comprehensiveness and flexibility, and has unsatisfactory 
teaching effects. The purpose of this article is to evaluate the influence of the flipped classroom and mind map in the 
pre-job training of newly recruited nurses.

Method: A total of 92 nurses newly recruited in 2019 were included in the present study and randomly divided into 
two groups: the intervention group and the control group (n = 46, each). An ordinary training program was applied in 
the control group, and the flipped classroom + mind map training method was applied in the intervention group. All 
the new nurses were evaluated using the autonomous learning ability scale before and after pre-job training.

Results: The results of the present study showed that before the pre-job training, the total scores of independent 
learning ability, learning motivation, self-management ability, learning cooperation ability and information quality 
of nursing staff were similar in the control group and the intervention group; the differences were not statistically 
significant (P > 0.05). After the application of different training methods, the total score of independent learning abil-
ity (84.95 ± 5.146 vs. 66.73 ± 11.213), learning motivation (28.65 ± 3.198 vs. 22.78 ± 5.995), self-management ability 
(24.97 ± 3.586 vs. 17.89 ± 4.153), learning and cooperation ability (14.391 ± 1.584 vs. 12.17 ± 2.584) and information 
quality score (16.93 ± 1.306 vs. 13.89 ± 2.651) in the intervention group were significantly higher than in the control 
group; the differences were statistically significant (P < 0.05).

Conclusion: The flipped classroom + mind map training method can effectively improve the autonomous learning 
ability of newly recruited nurses.

Keywords: Flipped classroom, Mind map, Pre-job training, Autonomous learning ability, Nurses

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
The purpose of pre-job standardised training is enabling 
new nurses to quickly improve their skills and adapt to 
clinical work as soon as possible; the training will have 
an important impact on their future nursing quality and 
career-planning abilities [1]. Traditional pre-job train-
ing mainly provides theoretical lectures and operational 
skill training for new nurses, this mode mainly focuses on 
pre-class preparation, independent study, discussion and 

classroom teaching, supplemented by multimedia and 
other traditional teaching methods. It has a single teach-
ing method, lacks in comprehensiveness and flexibility, 
and has unsatisfactory teaching effects [2, 3]. The flipped 
classroom is a new teaching model in which the tradi-
tional teaching process is “flipped”. In this model, stu-
dents first learn alone before class, then internalise their 
knowledge through student interaction and teacher–
student interaction in class. This changes teachers from 
knowledge imparters in the traditional classroom to pro-
moters and instructors of learning [4–6]. In recent years, 
flipped classrooms have achieved good success in mul-
tidisciplinary practice and application; this method was 
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found to be more effective in adult learning than tradi-
tional didactic lectures [7]. It was further found that it is 
more enjoyable and provides a more positive motivation 
in clinical teaching [8, 9].

The mind map, which was originally proposed by Brit-
ish scholar Tony Bazin, is a tool that concretises diver-
gent thinking. It uses vocabulary, lines, symbols and 
images to form divergent and nodal structural forms. It 
further transforms tedious text information into hierar-
chical maps to improve learners’ information storage and 
extraction as well as their work and learning efficiency 
[10–13]. The tool is based on radioactive thinking and 
applies the technique of graphical and textual repre-
sentation using relevant hierarchical diagrams to show 
the relationships of topics at all levels. It also makes full 
use of colour and font changes to visualise a long list of 
mundane information and results. It can fully mobilise 
the logic of the left brain as well as the imagination and 
holistic thinking of the right brain, allowing for the full-
est possible brain development [14]. The mind map can 
be used as a teaching tool to encourage learners to inte-
grate information across disciplines, understand the rela-
tionship between basic science and clinical science, and 
advance medical education [15, 16].

In order to improve and enhance the effectiveness 
of pre-job training for new nurses, the nursing depart-
ment of our hospital has been applying the flipped class-
room + mind map method for pre-job training since 2019 
with good results. Therefore, the present study was con-
ducted with the new 2019 nursing staff in our hospital as 
the main observation subjects. The present study intends 
to investigate the effect of the flipped classroom and 
mind map in the pre-job training of newly nurses.

Data and methods
Study subjects
A total of 92 members of nursing staff newly recruited 
in 2019 in our hospital were selected as the study sub-
jects. Sequences were generated using a random assign-
ment software and stored in sealed, opaque envelopes 
by an independent worker. Based on the results of a 
random lottery, the participants were then assigned to 
two groups: the treatment group and the control group 
(n = 46, each). The treatment group comprised: 12 males 
and 34 females; 16 junior college graduates and 30 under-
graduates; 12 only children and 34 non-only children; 24 
class leaders and 22 class non-leaders; and 35 rural resi-
dents and 11 urban residents. The mean participant age 
was 22.58 ± 1.00  years. The control group comprised: 
8 males and 38 females; 13 junior college graduates and 
33 undergraduates; 8 only children and 38 non-only chil-
dren; 21 class leaders and 25 class non-leaders; and 32 

rural residents and 14 urban residents. The mean partici-
pant age was 22.43 ± 0.93 years.

The conventional pre-job training with theoretical 
knowledge lectures was applied in the control group, and 
the flipped classroom + mind map training model was 
applied in the treatment group. The study complied with 
the World Medical Association Declaration of Helsinki 
and was approved by the ethics committee of our hospi-
tal. All participants signed an informed consent form.

Inclusion and exclusion criteria
Inclusion criteria
Inclusion criteria for the present study: (1) Subjects who 
were newly recruited as nursing staff in 2019; (2) sub-
jects with normal text reading and writing functions who 
could communicate verbally; (3) subjects with a regis-
tered nurse practice licence; (4) subjects aged > 18 years; 
and (5) subjects who signed the informed consent form.

Exclusion criteria
Exclusion criteria for the present study: (1) Subjects who 
were missed for various reasons; and (2) subjects without 
a registered nurse practice licence.

Study methods
This study was conducted in the training room of our 
hospital.

Control group
Conventional pre-job training with theoretical knowl-
edge lectures was applied. I.e. students in the pre-class 
stage to preview, independent study, discussion, class-
room teaching method supplemented by multimedia and 
other traditional teaching methods for teaching, attend-
ance assessment after class.

Treatment group
All training teachers involved in this study received rig-
orous training. The class duration was set to 1.5–2 h. In 
the treatment group, the 46 newly recruited nurses were 
first trained in the mind map application method to 
understand its concept, background, meaning, and draw-
ing method. Next, they were guided through the design 
of mind map lesson plans with examples. Then, Basic 
Nursing was used as a reference book for the content of 
theoretical knowledge involved in the training program, 
and a task was set aside for the nurses to make a mind 
map around the content of a chapter or section. Finally, 
10 excellent works were selected among 46 works for the 
authors to show and explain, and the new nurses who 
were shortlisted to show their works were given extra 
points for performance. A question-and-answer inter-
action was set up during each training session: after the 
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content of each guide is explained, the training teacher 
asks questions about the content of the guide and the 
extended content involved, and the new nurses raise their 
hands to answer the questions. Those who answer cor-
rectly are given extra points in the classroom; these are 
recorded by an independent professional.

The score statistics were included in the evaluation of 
excellent students in pre-job training. Before and after 
the pre-job training, the self-learning ability of new 
nurses was evaluated using the Self-learning Ability Eval-
uation Scale of Nursing Students.

After the pre-job training, the clinical assessment of 
skills, including vital sign monitoring, oxygen inhalation, 
intravenous infusion, turning over and tapping back aus-
cultation, was organised.

Research tools
Sociodemographic surveys were conducted to obtain 
gender, race, age, only child status and class leadership 
status.

The Self-learning Ability Evaluation Scale of Nurs-
ing Students, which was developed by Zhang Xiyan in 
2007, was widely used to assess the independent learn-
ing ability of nursing students. Independent learning abil-
ity is a proactive form of learning, in which individuals 
decide and regulate their own learning behaviors and 
process according to their own standards without being 
controlled by others [17]. The scale contains four dimen-
sions: learning motivation, self-management ability, 
learning cooperation ability, and information quality. It 
contains 10, 9, 5 and 6 questions, respectively, for a total 
of 30 items. The overall Cronbach’s α was 0.90, which 
showed that the scale has good reliability and validity. 
The self-statement scale was used to assess the self-learn-
ing ability of nursing students, and all questions were 
multiple-choice.

The five-level reaction system of the Likert scale (com-
pletely consistent, basically consistent, general, basically 
inconsistent and completely inconsistent) was used. The 
scale was scored as follows: 5, 4, 3, 2 and 1 for positive 
statements, and the reverse for negative statements. The 
overall Cronbach’s α was 0.86, which showed that the 
scale has good reliability and validity. The core ranges 
were: 30–150 in total scale scores, 10–50 in learning 
motivation scores, 9–45 in self-management scores, 5–25 
in learning cooperation scores, and 6–30 in information 
quality scores. A higher score represented a stronger 
independent learning ability.

Statistical methods
The SPSS 25.0 software was used to establish the data-
base and analyse the data. The measurement data were 
expressed as mean ± standard deviation ( x ± s), and the 

counting data were expressed as percentage (%). The W 
test was used for the normality test, the F test was used to 
test the homogeneity of variance, the T-test was used for 
comparison between the two groups with normal distri-
bution, the nonparametric test was used for comparison 
between the two groups with non-normal distribution, 
and the Chi-square test was used for counting data. A P 
value of < 0.05 was considered statistically significant.

Results
General data
The statistical results showed that there was no statistical 
difference between the two groups in terms of age, gen-
der, education, family residence, whether they had served 
as class leaders, and whether they were only children 
(P < 0.05). Therefore, the two groups were comparable. 
The specific results are shown in Table 1.

Comparison of independent learning ability 
before and after pre‑job training in the control group
In the control group, the mean score of total independ-
ent learning ability was 63.06 ± 11.524 before pre-job 
training and 66.73 ± 11.213 after pre-job training; the dif-
ference was not statistically significant (P > 0.05). In addi-
tion, there was no statistically significant difference in the 
scores of learning motivation, self-management ability, 
learning cooperation ability and information quality in 
the control group before and after the pre-job training 
(P > 0.05). The results are shown in Table 2.

Comparison of independent learning ability 
before and after pre‑service training in the treatment 
group
In the treatment group, the mean score of total independ-
ent learning ability was 65.28 ± 10.540 before pre-job 
training and 84.95 ± 5.146 after pre-job training, the dif-
ference was statistically significant (P < 0.05). In addition, 
there was a statistically significant difference in scores of 
learning motivation, self-management ability, learning 
cooperation ability and information quality before and 
after the pre-job training (P < 0.05). The results are shown 
in Table 3.

Comparison of the independent learning ability of nursing 
staff in the two groups after pre‑job training
The statistical results showed that the scores of all inde-
pendent learning ability dimensions after pre-job training 
were significantly higher in the treatment group than in 
the control group; the differences were statistically signif-
icant (P < 0.05). The specific results are shown in Table 4. 
Two groups of nursing staff clinical skills assessment all 
qualified.



Page 4 of 6Liu et al. BMC Nursing           (2022) 21:72 

Discussion
A total of 92 new members of nursing staff were included 
in this study and randomly divided into the control group 
and the treatment group. Conventional pre-job training 

with theoretical knowledge lectures was applied in the 
control group, while the flipped classroom + mind map 
training model was applied in the treatment group. 
The results of this study showed that before the pre-job 

Table 1 Comparison of general demographic data between the two groups of new nursing staff

project category Intervention group control group X2/t Value P

n = 46 % n = 46 %

Age 22.58 ± 1.00 22.43 ± 0.93 0.753 0.453

Gender male 12 26.1 8 17.4 1.022 0.312

female 34 73.9 38 82.6

education
background

Specialized subject 16 38.4 13 28.3 0.453 0.501

Undergraduate course 30 61.6 33 71.7

Only child or not Yes 12 26.1 8 17.4 1.022 0.312

No 34 73.9 38 82.6

Whether appointment 
class cadre

Yes 24 52.2 21 45.7 0.391 0.532

No 22 47.8 25 54.3

Family residence rural 35 76.1 32 69.6 0.495 0.482

city 11 23.9 14 30.4

Table 2 Comparison of scores of independent learning ability before and after pre-service training for newly recruited nurses in the 
control group

Project Autonomous 
Learning Ability

Learning motivation Self management 
ability

Learning 
cooperation ability

Information literacy

Before pre job training 63.06 ± 11.524 20.60 ± 6.075 17.26 ± 4.533 11.65 ± 2.892 13.54 ± 2.986

After pre job training 66.73 ± 11.213 22.78 ± 5.995 17.89 ± 4.153 12.17 ± 2.584 13.89 ± 2.651

 t -1.550 -1.727 -0.695 -0.912 -0.591

 p 0.125 0.088 0.489 0.364 0.556

Table 3 Comparison of scores of independent learning ability before and after pre-job training for newly recruited nurses in the pre-
job training group

Project Autonomous 
Learning Ability

Learning motivation Self management 
ability

Learning 
cooperation ability

Information literacy

Before pre job training 65.28 ± 10.540 20.04 ± 4.075 18.39 ± 3.985 12.01 ± 2.296 14.13 ± 2.334

After pre job training 84.95 ± 5.146 28.65 ± 3.198 24.97 ± 3.586 14.391 ± 1.584 16.93 ± 1.306

 t -11.376 -10.459 -8.331 -4.069 -7.110

 p 0.000 0.000 0.000 0.000 0.000

Table 4 Comparison of scores of self-learning ability between the two groups after pre job training

Project Autonomous 
Learning Ability

Learning motivation Self management 
ability

Learning 
cooperation ability

Information literacy

Before pre job training 66.73 ± 11.213 22.78 ± 5.995 17.89 ± 4.153 12.17 ± 2.584 13.89 ± 2.651

After pre job training 84.95 ± 5.146 28.65 ± 3.198 24.97 ± 3.586 14.391 ± 1.584 16.93 ± 1.306

 t -10.014 -5.858 -8.758 -4.961 -6.983

 p 0.000 0.000 0.000 0.000 0.000
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training, the total score of independent learning ability 
and the scores of learning motivation, self-management 
ability, learning cooperation ability and information qual-
ity were similar in the control group and the treatment 
group; the differences were not statistically significant. 
However, after adopting different training methods, 
the total scores of independent learning ability, learn-
ing motivation, self-management ability, learning coop-
eration ability and information quality were significantly 
higher in the treatment group than in the control group; 
the differences were statistically significant.

This study shows that applying the flipped class-
room and mind map in pre-job training can effectively 
improve the independent learning ability of new nurses. 
New nurses will read through and integrate the textbook 
knowledge to draw their mind maps; this will invariably 
improve their independent learning abilities. By giving 
bonus points for answering questions in the classroom 
questioning link and incorporating them into the perfor-
mance appraisal of excellent pre-job trainees’ evaluation 
results, the motivation of new nurses’ learning is stimu-
lated. This has opened up ideas for improving nurses’ 
autonomous learning abilities in the entire hospital.

In pre-job training using the flipped classroom method, 
the use of mind maps is beneficial to the optimisation of 
teaching content [15–17]. Through mind map presenta-
tion, a more concise and clear language context can be 
created, effective hints and associations of keywords 
can be made, and the relevance of knowledge can be 
constructed; this is conducive to the expansion of new 
nurses’ thinking and helps them clarify their thoughts, 
thus integrating them more actively into the flipped 
classroom model [18–20]. Compared with the general 
teaching format, new nurses can carry out dialogue com-
munication more fluently and with richer dialogue com-
munication after mind map application. Hence, new 
nurses are motivated to participate in the flipped class-
room model, and a good foundation is laid down for the 
deepening of the training content.

The application of the flipped classroom + mind map 
training model in pre-job training captured the atten-
tion of new nurses in the classroom [21–23], and through 
the teacher’s questions and answers in the classroom and 
addition to the classroom grade scoring statistics, the 
students’ enthusiasm was greatly mobilised [13, 24]. The 
same phenomenon was noted in the treatment group of 
this study. There was no more cross-talk or desertion to 
use cell phones in the classroom. The nurses were able to 
devote themselves to the training course designed in the 
pre-job training.

This study still has several shortcomings: (1) the study 
is a randomised controlled trial. However, it is not 
blinded, so there is still some risk of bias; (2) the study is 

a single-centre clinical study, and a multi-centre clinical 
study is still needed for further exploration in the follow-
up; and (3) the sample size is small, and further studies 
with larger sample sizes are still needed.

Conclusion
This study further elaborates the practical value of flipped 
classroom + mind map application in pre-job training 
to enhance new nurses’ independent learning abilities, 
optimise training content, and improve classroom inter-
action. Therefore, in the actual training, teachers need to 
deeply explore the application value of the flipped class-
room + mind map model; closely integrate with pre-job 
training reform; give full play to the intuitive, guiding, 
expanding and reinforcing features of the flipped class-
room + mind map model; effectively enhance the flex-
ibility and timeliness of training; and explore new ways of 
reform in the pre-job training of new nurses.
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