
 

 

 

Introduction 

The second most common cause of death and the leading cause of adult disability in China today is a stroke accident [1]. As a 

result, stroke burden in China has increased over the past 30 years [2]. Stroke patients are challenging and require complex 

and specialized nursing care. Newly graduated nurses not only in China, but throughout the world, have been shown to have 

limited stroke care skills and experience as they start their nursing careers [3-4]. Clinical rotations and internships in specialized 

units such as a neurological unit, provides nursing students opportunities to learn and apply new knowledge and skills to real 

patient care. Within this setting, students can practice and learn with supervised patient care experiences that facilitate the 

care and critical thinking and problem solving necessary to care for increasingly complex patients.  Preparation for clinical 

experiences is critical and it is important to explore creative ways to provide the necessary knowledge and opportunities for 

applying that knowledge. Flipped classroom has been a popular pedagogical strategy since Bergmann and Sams (2012) 

applied this teaching method in their chemistry course in 2007. Recently, the flipped classroom approach had been adopted 

widely in the medical education. Various health professionals put this instructional approach into their curricula and found an 

overwhelming positive outcome from students who attended flipped classroom. It was proven to be an active, student-centered 

approach to learning that integrates team-based learning and collaboration with active learning, strategies for skill building, 

and critical thinking development, all important in working with complex patients [5]. The flipped classroom (FC) has been 

shown to bridge the gap between nursing education and practice. But does using the flipped classroom in health education in 

the clinical setting really improve the learning outcomes? Research conducted by Ilic showed there was no significance 
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Abstract:  

The present study explored the effectiveness of presenting a stroke accident training program in three one-hour classes using 

a flipped classroom approach to traditional classroom teaching to third-year nursing students during their neurological clinical 

rotation.  A quasi-experimental pretest and post-test study is designed to test the flipped classroom's effectiveness in improving 

learning outcomes. In so doing, eighty diploma nursing and midwifery students in the third-year clinical nursing program were 

selected from a medical college as the study participants. They were randomly assigned as the control and experimental groups, 

with 40 and 40 students. During the one-month training program, the control group (the non-flipped classroom) was taught 

using traditional teaching method. 

In contrast, the experimental group (the flipped classroom) was taught in a flipped learning mode. The flipped sessions 

comprised pre-recorded lectures, online quizzes, and in-class group activities in the course design. Data were collected through 

a student questionnaire and a knowledge and skill test. Overall, the flipped classroom students did significantly better in 

learning performance (knowledge and skills), critical thinking and reported higher learning satisfaction (p<0.05). It was 

concluded that flipped classrooms can positively impact multiple factors within the clinical setting. Being better prepared will 

help newly graduated nurses care for not just stroke patients but for all patients requiring complex care. 

 

Keywords:   flipped classroom, stroke patient, clinical education, learning performance, critical thinking. 

mailto:littlefox_24614@163.com
mailto:amber0629@126.com


  

 83 

difference between the flipped classroom with its traditional counterpart in term of learning scores. [6] Moreover, few studies 

have investigated FC’s effectiveness within a complex or critical care clinical experience on students’ learning performance, 

critical thinking, and learning satisfaction [7]. The uncertainty about the effectiveness of flipped classroom approach over 

traditional instruction in clinical health education promote more research to be done to provide enough evidence. We opted 

to evaluate the effectiveness of a flipped classroom approach in clinical nursing education. The following questions were 

asked:  

        (1) In a stroke care training program, does the flipped classroom approach improve nursing students’ learning 

performance (knowledge and skills) more than the traditional teaching approach?  

(2) In a stroke care training program, does the flipped classroom approach improve nursing students’ critical thinking 

abilities and learning satisfaction more than the traditional teaching approach? 

 

Literature Review 

The flipped classroom (FC) is defined as a type of an interactive and autonomous learning method that students gain first 

exposure to new material outside of class, usually by reviewing assigned readings, lectures, and videos. In 2007, the Flipped 

Classroom was consolidated by Bergmann and Sams who are chemistry teachers from Colorado(USA). Their goal was to 

enable the students who had been absent from the class for various reasons to keep up with the pace of the course. To this 

end, they realized this teaching model allowed the teachers to focus more on the individual learning needs rather than lecturing 

all the class according to their traditional teaching plan. [8].  

A variety of research showed flipped classroom had implemented many strategies or activities that were distributed prior to 

class, during class time and post-class activities. In the pre-class stage, most instructors provided students with instructional 

videos as learning material before class. Students come to class prepared to apply that knowledge through strategies such as 

problem-solving, discussion or debates [9]. It is expected that before coming to the class or to clinical, the student will have 

reviewed all material and have the knowledge and an understanding about the intended concepts  [10]. Once in the class or 

clinical setting, learning activities focus on applying content by interacting and exchanging ideas through multiple modalities 

[11]. By being familiar with the educational material before coming to class, teachers can spend more time on active learning 

activities, problem-solving, evidence-based learning, group discussion, knowledge application, analysis, and synthesis [12]. 

When used for clinical courses, this student-centered method helps students apply learned knowledge in practice to case 

studies, clinical scenario, simulations and ultimately to direct patient care [13]. Incorporating the flipped classroom approach 

into clinical nursing learning experiences helps prepare students to participate in learning activities, and as a result, form their 

reflective and critical thinking abilities. Dehghanzadeh and Jafaraghaee[14] incorporated a flipped classroom into a 

musculoskeletal medical-surgical nursing theoretical training course with 120-minute once-a-week sessions for eight 

successive weeks. Students showed significantly higher critical thinking scores.  

The educational outcomes reported in many research normally were academic performances, competencies, and satisfaction.  

Regarding as academic performances, most of research reported that students demonstrated improvement of performance 

after having flipped classroom. [15] Learning is a process that develops overtime and is influenced by previous experiences, 

motivation, and quality of learning experiences. Having knowledge and comprehension leads to application, critical thinking, 

mastery, and performance. For nursing students learning performance includes not only evaluating what they know, but how 

well they apply what they know by observing behaviors in clinical settings [16]. Critical thinking (CT) is an essential skill for 

clinical practice [17]. Critical thinking is recognized as the most highly valued outcome criterion in nursing education for its 

importance in identifying patients’ needs and implementing best practice in complex clinical situations [18]. It is during their 

clinical experiences that nursing students are able to use, apply, and master critical concepts into the real world. Learning 

satisfaction is closely related to motivation and is seen as a “spontaneous experience” that accompanies an intrinsically 

motivated behavior of the student as well as learning environmental variables [19]. Satisfaction is related to opportunities for 

the student to interact with others including their instructors and other students [20]. Students who had higher levels of 

participation in their courses also reported high levels of satisfaction [21]. Overall, studies show learning satisfaction correlates 

positively with learning performance [22]. However, some research revealed students complained of keeping up with pre-class 

work, even though the homework did not differ from the previous courses assignments in the traditional teaching [23]. 

Preparing nursing students to care for a complex stroke patient is challenging. A flipped classroom approach introduces a 

different teaching method that brings the pre-learned knowledge to a place that can be immediately applied to a clinical 

scenario, simulation or direct patient care. 

 

Methods  

1. Design and Sample 

This quasi-experimental pretest and post-test design used two equivalent groups from a large metropolitan hospital in the 

Shandong Province, China. The sample included all third-year diploma nursing and midwifery students assigned to the 

neurological unit. All students follow the same clinical rotations that include three one-hour classes on stroke care and three 
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weeks of caring for stroke patients. For this study two sequential clinical groups were compared. The first, control group, 

were taught using a traditional classroom (TC) approach. The second, experimental group, were taught using a flipped 

classroom (FC) approach. Students and the instructors were informed in advance about the research study and all data were 

collected anonymously. 

2.Intervention 

 All students participated in a three-part stroke training course once a week for one hour over three consecutive weeks. Course 

content included three general topics: mobility difficulties for the stroke patient; swallowing difficulties for the stroke patient; 

and mental issues for the stroke patient. Learning materials included the key points of patient care activities and short videos 

showing real hospital clinical scenarios. Students then participated in a weekly class discussion using a stroke clinical scenario 

guided by the instructor. During the rest of the week students did direct patient care in the neurological unit.  

 

The control group were taught weekly in a traditional style classroom. Students had pre-class required reading to complete, 

but each week in the classroom important content was presented in a 50-minute lecture format by an instructor. This lecture 

was followed by a case study reflecting the material covered for that day. Students were expected to participate in the 

discussion. The experimental group were given the same lecture material on recorded sound files and using PowerPoint 

presentations put into an electronic format compatible with student’s mobile devises. This electronic content and related study 

materials were made available one week before the class session the university’s internet platform. It was expected that 

students would come to each class having reviewed the contents. In class they were provided a clinical case study related to 

the care covered in that week’s course and they were expected to participate. 

 

All students at the beginning of their clinical rotations completed a demographic survey, a 50-item multiple choice learning 

performance (knowledge) test about stroke and a 12-item survey that measures critical thinking. At the completion of the 

clinical rotations, students completed the same 50-item knowledge test and a 26-item survey that included critical thinking 

and learning satisfaction questions. In addition, instructors evaluated students in the clinical setting while caring for a stroke 

patient using a clinical skills checklist. 

 

3.Outcome measures 

Knowledge performance was evaluated using a 50-item multiple choice knowledge test that covers weekly class content 

relating to stroke care. Clinical skill performance was evaluated by their clinical instructor using a clinical skills checklist. 

Basic skills as well as problem-solving techniques to address a real patient problem were evaluated. Both tools were 

constructed by three nursing instructors certified by the Ministry of Health of the People’s Republic of China.  

 

Critical thinking, motivation and student satisfaction were measured at the end of the clinical rotation using a 26-item survey 

that used a five-point Likert rating scale that had a Cronbach’s alpha value of 0.78-0.89. This survey included eight items 

from a critical thinking scale developed by Chai, Deng, Tsai, Koh, and Tsai (2015). The seven learning satisfaction questions 

were adapted from items developed by Hwang, Sung, Hung, Yang. and Huang (2013b). The procedure of the experiment is 

shown in Figure 1. 

 
Figure 1. Experimental Procedure 
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4.Data Collection and Analysis 

All students before the clinical rotation completed the same a demographic survey, a 30-item multiple-choice knowledge 

pretest about stroke care, and a 26-item pretest that measured critical thinking and learning satisfaction. During the last week 

of the clinical rotation all students took the same final 30-item knowledge test, the 26-item posttest survey, and were evaluated 

in the clinical setting using a clinical skills checklist. The 30-item multiple choice pretest-posttest knowledge test covered 

weekly class content. The clinical evaluation included basic skills as well as problem-solving techniques to address a real 

patient problem.  

 

The collected data was analyzed using the SPSS software (V. 19.0), using primarily descriptive and inferential statistics. All 

tests were verified that the assumption of homogeneity of regression was not violated. All students took the pretest and then 

they were assigned to either the control (TL) or experimental (FC) group. 

 

Results  

In all 80 students completed the study: 40 in the control group (traditional learning) and 40 in the experimental (flipped 

classroom) groups. The mean age is 21. There are 8 males and 72 females. Both group’s demographic, academic, and 

critical thinking were compared showing no significant difference between groups. 

 

1. Learning performance  

Knowledge scores were compared using a one-way analysis of covariance (ANCOVA) by using the pretest scores of 

learning performance as the covariate, while the post-test scores of the learning performance were the dependent variable 

respectively. The independent samples t-test compared the means between the control and experimental groups on pre-

exiting levels of factual knowledge revealed no statistically significant difference on the preexisting levels of factual 

knowledge between the two student groups (t=0.62, P>0.05). 

Table 1 shows that, after excluding the impact of the pretest scores on the posttest, the learning performance for the two 

groups was statistically significantly different (F= 11.96, P< 0.05, η2=0.17). That is, the flipped classroom approach had 

significantly better effects (Mean=76.90; SD=16.06) on nursing students’ learning performance than did the traditional 

teaching approach (Mean=62.42; SD=18.38). Table 2 shows the learning performance on skills for the two groups was 

also significantly different (P<0.001). 

 

Table 1. Results of ANCOVA on nursing students’ learning performance on knowledge 

Variable Group N Mean SD Adjusted Mean SD F-value η2 P 

Learning(Knowledge) Control 40 63.63 17.28 62.15 2.98 11.96** 0.17 0.01 
 Experimental 40 76.90 16.06 77.21 3.17    

*P<0.05 

Table 2. Results of T-test on nursing students’ learning performance on skill 

Variable Group N Mean SD T P 

Learning(Skill) control 40 72.00 7.03 -8.26*** 0.000 

 Experimental 40 86.50 5.08   

***P<0.001 

The significantly better score of the experimental group suggests that students who learned with the flipped classroom 

approach have better learning performance in terms in both the overall STROKE patient care knowledge and skills when 

caring for real patients than those who learn with the traditional teaching approach. 

 

2.Critical thinking compatibility  

After verifying that the assumption of homogeneity of regression was not violated with F=1.180 (p>0.05), the post-test 

scores of the two groups were analyzed using ANCOVA. As shown in Table 3, it was found that there was significant 

difference between the two groups (F= 25.36, p<0.001). The flipped classroom approach had significant effects (Mean=25.02; 

SD=2.14) on nursing students’ critical thinking in comparison with the traditional teaching approach (Mean=21.82; SD=2.80). 

Besides, the effect size (η2=0.29) higher than 0.04 implying that the flipped classroom approach had a moderate effect on 

nursing students’ learning achievement. 
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Table 3. Results of ANCOVA on nursing students’ critical thinking 

***P<0.001 

3.Learning satisfaction  

After verifying that the assumption of homogeneity of regression was not violated with F=0.028 (p>0.05), the post-test scores 

of the two groups were analyzed via ANCOVA. As shown in Table 5, it was found that there was significant difference 

between two groups (F=8.28, p<0.01). That is, the flipped classroom approach had significant effects (Mean=21.90; 

SD8=2.77) on nursing students’ learning satisfaction in comparison with the traditional teaching approach (Mean=19.65; 

SD=0.49). Besides, the correlation coefficient (η2=0.12) is higher than 0.04 implying that the flipped classroom approach had 

a moderate effect on nursing students’ learning satisfaction. 

Table 4. Results of ANCOVA on nursing students’ learning satisfaction 

Variable Group N Mean SD Adjusted Mean SD F value η2 p 

Learning Attitudes  Control 40 19.49 2.91 19.65 0.49 8.28** 0.12 0.001 

 Experimental  40 21.90 2.77 21.74 0.52    

**P<0.01 

Discussion  

The majority of studies that have looked at the flipped classroom approach have looked at its use in a traditional classroom 

setting, often focusing on improved knowledge performance as the outcome. This study looked at the effect of a FC in a 

clinical setting with a focus on nursing care of a complex stroke patient and on learning performance, critical thinking, and 

learning satisfaction of nursing students. This study provides important evidence that supports the value of a flipped 

classroom as an important creative and effective learning approach.   

6.1 Implications for student success 

It is recognized that students must have the fundamental knowledge, skills, and opportunity to apply what they know to 

develop critical thinking and mastery of complex patient care skills. Overall, test and skills performance scores for both groups 

increased, but the FC scores were significantly higher than for the control group, even though both groups were exposed to 

the same content, participated in the same patient scenarios, and spent a similar amount of clinical time in same clinical setting 

with the same instructors. However, the FC students were expected to review all of the learning materials before coming to 

class choosing how and when to prepare. There is a time for processing and reflecting on what they have learned before being 

expected to apply it. The control group on the other hand, may do some required reading before class, but all of the other 

focused learning material is presented in a traditional classroom format. There is little opportunity to review or reflect about 

the new material. The lower knowledge scores of the control group also reflects a difference in basic knowledge, making it 

more difficult for the students to make the connections between the learning and the clinical scenario application.  

The significantly higher critical thinking scores may be a reflection of the mastery of content. The FC students come to class 

better prepared to apply what they have learned and have reflected on. This allows them to be more active participants and 

team members in a clinical scenario and ultimately in their patient care. They are able to make connections between what they 

have learned and what they are now doing. Results from this study support other studies that flipped classrooms can improve 

student’s critical thinking skills [24]. 

Learning satisfaction is an overall sense of feeling good about the learning activities and the outcomes and comes from a 

learning environment in which students benefit [20]. Increased levels of learning autonomy and group relatedness reflect the 

student’s ability to actively participate and collaborate with peers and instructors within the classroom and clinical settings. 

Perceived competence is more than skills and knowledge. It includes experiences, attitudes, understanding and more. With 

every experience all student’s competency level grew [25-27].  

2.Implications for nursing education 

This study clearly adds to the increasing evidence of the advantages of the flipped classroom approach for clinical student 

learning. Clinical settings provide valuable learning experiences and opportunities to not only apply what has been learned, 

but to critically think, problem solve, and adapt to changing conditions and situations. Focusing on one type of critically ill 

patients such as the stroke patient provides real life experiences. It is expected that these same skills and abilities can then 

be applied to other clinical settings. This will ultimately better prepare these students for their first and lifetime work as 

nurses. This study demonstrates that a flipped classroom approach is an easy methodology to adapt to an already developed 

Variable Group N Mean SD Adjusted Mean SD F value η2 P 

Critical Thinking Control 40 21.82 2.80 21.80 0.44 25.36*** 0.29 0.000 

 Experimental  40 25.00 2.14 25.02 0.47    
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course in a clinical setting.  

 

Conclusion 

This study examined the effect of the flipped classroom method/approach on nursing students’ ability to manage complex 

care of stroke patients. While all students improved in all areas, the results from this study show that the nursing students 

who learned with the flipped classroom method gained better learning performance, critical thinking skills and learning 

satisfaction scores than those who learned from the traditional teaching method. These results strongly suggest that a flipped 

classroom method impacts positively multiple factors that will help prepare nursing students for not just stroke patients but 

for all patients requiring complex care. and  
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