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INTRODUCTION                                                                 

It is well known that learning time was greatly 
reduced by converting the students into active 
learners[1]. Student-centered learning activities are 
highly recommended nowadays by most medical 
schools worldwide. This approach ensures students` 
engagement promoting them to active learners which 
enhances their satisfaction. Student centered learning 
was proved to be more beneficial than passive teacher 
centered learning as students in this approach 
become active participants, fully engaged throughout 
the class, and ready for problem solving and critical 
thinking[2–6]. Flipped classroom is an example of a 
pedagogical approach to learning that encourages the 
student engagement for better achievement[7–11]. The 
FC reverses the in-class and at home tasks[12–14]. In the 
pre-class phase, the students are asked to self-direct 
learning at their own pace and place through watching 

preprepared short illustrative videos, read textbooks 
then test their knowledge and understanding by 
assignments preparation or through formative 
exams[5,15–20]. The most important cornerstone that 
supports these pre-class activities is the use of 
new technologies to enhance learning[21–25]. During 
classroom time, the students are stimulated for deeper 
discussion through involvement in problem solving of 
case-based learning which promotes their learning 
achievements to higher cognitive levels[6,21,26–28]. 
Flipped classroom fosters the teacher satisfaction 
as it empowers him to discover the knowledge 
gaps of the students that can be easily and rapidly 
clarified through class discussion[2,8,29–31]. In the post-
class phase, the students are ready to extend their 
learning by doing an advanced assignment, answering 
exam questions or complete peer discussion using 
discussion forums[32–35]. 
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ABSTRACT
Background:  Flipped classroom (FC) is a novel pedagogical approach that reverses the traditional 
classroom and homework system in which self-directed learning (SDL) was done at home. The latter 
saves the time of the class for discussions and critical thinking to attain higher cognition levels of Bloom`s 
taxonomy. Practical Parasitology needs careful understanding, application, and evaluation of topics in a 
limited time.
Objective: This study aimed to evaluate FC as a novel teaching and learning tool for practical Parasitology.
Subjects and Methods:   This study adopted a quantitative research methodology. We addressed the 3rd 
year medical students in the academic year 2021/2022 at the College of Medicine, University of Bisha, 
KSA, and their achievement was compared with that of batch 2020/2021. A pre-class illustrative video 
about the identification of blood parasites was sent to the students through the Learning Management 
Systems (LMS); i.e., blackboard, and a formative exam was done through google docs. Mini-lecture and 
focus group discussions were held at the time of the class. Post-class students` satisfaction was evaluated 
through an online self-administered questionnaire using google docs in addition to evaluation of their 
marks in the final course exam questions touching that topic. 
Results: The FC proved to be a new tool for most of the students who considered it an easy implementation 
for the understanding of practical Parasitology. For the students, being engaged, able to discuss, and deal 
with new technologies throughout the session, supported their competencies as medical students. The 
overall shortage of time was the main challenge. Overall, there was a significant improvement in students’ 
achievements after the FC.
Conclusion:  Flipped classroom could be considered a novel learning tool for practical Parasitology that 
merges the traditional and student-centered approaches, fosters the students` engagement and enhances 
their learning with high satisfaction reported by the students.  
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According to Bloom’s taxonomy[36], students get 
lower-order cognition (knowledge and understanding) 
through SDL before the classroom time and later 
achieve advanced cognition (application, analysis, 
evaluation, and synthesis) in the classroom phase, 
where the teacher behaves as an organizer for the 
discussion. In the FC approach, the class time is highly 
precious and should be used to integrate and apply 
the knowledge through problem solving or case-based 
learning[32,37,38]. 

Moreover, Acholonu[39] advice is to adopt approaches 
that use problem solving activities in teaching 
Parasitology curricula in order to stimulate the higher 
intellectual skills of students to enable them to apply 
and integrate their knowledge for better practice later 
on[40].

Curriculum in University of Bisha, College of 
Medicine (UBCOM): In 2014, UBCOM was established 
with the aim of contribution to enhancement of 
Saudi population health. The UBCOM embraces an 
integrated, and student-centered educational program 
after reviewing several curricula of medical colleges 
in KSA and other international medical schools all 
over the world. The integrated curriculum in UBCOM 
is a five-year medical study in the form of 3 phases as 
foundational medical sciences (Phase I), pre-clerkship 
(Phase II), and clerkship (Phase III). These phases start 
after the 1st year, giving students the important basic 
sciences concepts that are considered the base of the 
subsequent undergraduate medical study. The 3 phases 
comprise courses that are conducted in modules that 
vary in their duration ranging from 2 weeks to 10 
weeks maximum. 

Phase I represents the 1st round of the curriculum 
that is an introduction to the basics of medical sciences 
giving the foundational knowledge regarding the 
human body structure and function. The students 
should pass the eight modules of phase I to become 
eligible for starting phase II modules. In phase II, 
students become able to integrate the knowledge they 
received in phase I and this makes them well prepared 
for the subsequent phase III clerkship. This phase II 
comprises eight modules of body organs/systems and 
six modules about other topics that consist of Clinical 
Pharmacology, Public Health, Basic Epidemiology, 
Scientific Research, Non-communicable Diseases, and 
Clinical Skills. Notably, problem-based learning (PBL) 
is the fundamental educational strategy adopted in the 
first two phases. It is conducted with other teaching 
and learning strategies as interactive lectures (IL), 
team-based learning (TBL), integrated seminars, SDL, 
hospital, and community field visits, as well as practical 
sessions, skill lab and bedside teaching for clinical 
skills. Several IL (5 to 7 per week) are also conducted 
to reinforce understanding of basic medical knowledge 
and to give brief illustrations for the difficult subject 
materials. Seminars and TBL are adopted as active 

learning methods to increase students’ engagement 
and to create their critical thinking, communication, 
skills problem-solving, and work in a team[41]. 

Parasitology teaching in UBCOM starts in phase I 
during the “Principles of diseases, and Hematopoietic 
System and Host Defense” modules in which the basics 
of parasitology are conducted; and continues in phase 
II during the “GIT, respiratory, and CVS” modules, and 
then in phase III in “General Surgery and Dermatology” 
modules. This topic is included in the approved course 
specification for “Hematopoietic System and Host 
Defense” which is a 7-week course. 

Curriculum committee adopts spiral curriculum 
for teaching and learning with encouragement of 
introduction of innovative tools for teaching after 
discussion and getting the acceptance. 

Flipped classroom activity: The studied group of 
students consisted of medical students enrolled in 
grade three in the College of Medicine, University 
of Bisha, KSA. Participation was voluntary and 
unrelated to course results. Acceptance of enrolment 
was considered as consent[42,43]. Pre-class illustrative 
video about how to collect a blood sample, differences 
between thin and thick blood films, microscopic 
identification of different stages of human Plasmodium 
species. This video was sent to the students through 
the LMS (Blackboard). A formative exam was done 
through the google docs. Mini-lecture and focus group 
discussions were held during class. A quantitative self-
administered questionnaire was sent to the student to 
get their feedback about that SDL tool.

With respect to the previous layout, the present 
study aimed to evaluate the effectiveness of FC as a 
pedagogical approach to improve student engagement 
and learning for practical Parasitology which will 
reflect on their satisfaction and scientific achievement. 

 SUBJECTS AND METHODS                                                                 

This quantitative cross-sectional study was carried 
out in the College of Medicine- University of Bisha-Saudi 
Arabia, during the period from January to February 
2021 and from February to March 2022.

Study design: A survey study was designed to evaluate 
the efficiency of FC “conducted in the academic year 
2021/2022” in teaching parasitology practical sessions. 
The study was revised by the Medical Education 
Department in the College of Medicine, University of 
Bisha. The 1st part of the study was in the form of an 
online survey that was distributed to the students, 
through e-mails and WhatsApp groups. The survey 
was formed of two parts: The aim of the 1st part was to 
identify the experience of the students towards FC, and 
to describe their perception to the pre-class activities 
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and the challenges that faced them. The 2nd part of the 
survey outlined their perception regarding the strategy 
of FC generally and in Parasitology specifically. 

Assessment of students` achievement was performed 
through considering the pre-FC formative assessment 
for the 3rd year medical students of the academic year 
2021/2022, and the students` achievement in the 
final exam question touching the topic of interest for 
batch 2020/2021 receiving “traditional lecture” for 
this topic, and for batch 2021/2022 receiving “Flipped 
Classroom” for the same topic.

Targeted students: The study targeted the 3rd year the 
medical students at UBCOM enrolled for academic year 
2020/2021 (n=84); male 58.3% (n=49), female 41.7% 
(n=35) and academic year 2021/2022 (n=81); male 
56.8% (n=46), female 43.2% (n=35). 

Methodology: The questionnaire was checked for item 
appropriateness and comprehensiveness (face and 
content validity). A five-point Likert scale (1 = strongly 
disagree; 5 = strongly agree) was adopted within 
the questionnaires. The data were collected through 
google documents from September to November 
2021. The total agreement was calculated by adding 
the results of “agree and strongly agree” answers. 
Student performance was evaluated by comparing 
their achievements in the pre-class assessment that 
was conducted online through google docs and their 
achievements in the Parasitology questions in the 
onsite final exam. The selected final exam questions 
were those touching the same topic of the conducted 
FC activity.

Assessment of students’ performance: It was 
evaluated in two steps. First was by considering 
the success rate in the pre-FC assessment that was 
conducted online through “Google Forms” for the 3rd 
year medical students` enrolled in the academic year 
2021/2022. Second step was comparing students’ 
achievements in the selected final exam questions for 
the academic year 2020/2021, and 2021/2022. The 
selected final exam questions were those touching the 
same topic conducted as lecture in the academic year 
2020/2021, and FC in the academic year 2021/2022 
by the same faculty member and were repeated in the 
two academic years` final exams. All the questions were 
rated out of 100 and 60% achievement was considered 
the success rate. 

Statistical analysis: IBM SPSS Statistics Version 20 
was used for  the whole statistical analyses. Cases 
with missed values in the survey were excluded from 
the analysis. Participants’ replies to the first part were 
analyzed and described in percentages. Cronbach’s 
alpha for internal consistency, Bartlett's test of 
sphericity, Kaiser-Meyer-Olkin measure of sampling 
adequacy (KMO), Kendall's tau_b correlation and 
factorial analysis were calculated. Paired sample t-test 

was used to compare between the marks of the students 
before and after the sessions. Significant difference was 
considered when P-value < 0.01.

Ethical consideration: The study was approved by 
the National Research and Ethics Committee, College of 
Medicine, University of Bisha.

 RESULTS                                                                 

Survey analysis: The total number of participants 
in the survey was 47 medical students enrolled in 
the 3rd year, College of Medicine, University of Bisha 
(58% of the total students` number) with mean age 
±SD=21.3±0.87. Gender of participations included 
males (55.4%) and females (44.6%). The distribution 
of student responses to the first part of the survey 
outlining their experience, perception of the pre-class 
activities and challenges that faced them. Accordingly, 
74.47% of students reported exposure to FC for the first 
time, 65.96% found it a helpful tool to support their 
understanding of practical Parasitology, 42.55% found 
that the overall shortage of time is the main challenge 
to apply this novel tool with practical sessions, 44.68% 
found it valuable to watch an illustrative video before 
the session (Table 1).

The survey was validated in different ways. The 
first was checking internal consistency by Cronbach’s 
alpha that was significant 0.893. Also, Bartlett's test of 
sphericity showed significance (P<0.001). Sampling 
adequacy was measured through Kaiser-Meyer-Olkin 
(KMO) 0.816. Nonparametric Kendall's tau_b was 
assessed and showed Inter-item correlation ranging 
from 0.444 to 0.711. As well as item-total correlation 
distributed from 0.678 to 0.803. In addition, one factor 
that was extracted from the survey explained 70.705% 
of the cumulative variance. The first item in the 
questionnaire asked about the importance of the pre-
session preparation in improving students’ discussion 
during the session time. Interestingly, this item showed 
the highest means ±SD (3.87±0.991) and agreement of 
63.8% of students. The second item touched students’ 
perception regarding implementation of flipped 
classroom as a learning tool for practical parasitology 
that could support their competencies with means±SD 
of 3.77±1.146 and agreement percentage of 61.7%. 
In addition, the third item which asked about the role 
of flipped classroom in improving students’ skills 
had high scores with means±SD of 3.83±1.09 and 
agreement rate of 63.8%. The fourth item that treated 
the engagement throughout the practical session 
showed the lowest mean±SD (3.66±1.128) as well as 
the least engagement percent (59.5%). Finally, the last 
item that checked students’ comfort in using flipped 
classroom as a learning tool for practical Parasitology 
showed mean±SD of 3.70±1.214 and agreement of 
63.8% of students. Means±SD of the survey scores were 
presented in figure (1). Correlating the distribution of 
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Table 1. Distribution of the responses to the four general questions in the survey.

No. Percent
Is this the first time to have a practical lesson with the implementation of flipped classroom as a 
learning tool?

1. Yes 
2. No

Did you find it valuable to watch an illustrative video about the practical topic before the time of the 
session? 

1. Extremely valuable 
2. Very valuable
3. Somewhat valuable
4. Not so valuable
5. Not at all valuable

Was the pre-class assignment a helpful tool to support your understanding of practical topic? 
1. Extremely helpful 
2. Very helpful
3. Somewhat helpful
4. Not so helpful
5. Not at all helpful

What was the main challenge of flipped classroom implementation for practical identification of 
Plasmodium species in blood film? 

1. An overall shortage of time
2. Earlier work obligations
3. Lack of interest to try a new learning tool
4. The quality of learning material

35
12

14
7
7
6

13

22
9

14
1
1

20
13
4

10

74.47
25.53

29.79
14.89
14.89
12.77
27.66

46.81
19.15
29.79
2.13
2.13

42.55
27.66
8.51

21.28

Table 2. General questions correlation with the sum of score.

Coefficient Significance
Is this the first time to have a practical lesson with the implementation of flipped classroom 
as a learning tool?
Did you find it valuable to watch an illustrative video about the practical topic before the 
time of the session? 
Was the pre-class assignment a helpful tool to support your understanding of practical 
topic? 
What was the main challenge of flipped classroom implementation for practical identification 
of Plasmodium species in blood film? 

-0.162

-0.157

0.080

-0.031

0.201

0.177

0.504

0.801

students’ answers to the first part of the questionnaire 
with the second part calculated mean scores showed 
no significance (Table 2). 

Achievement analysis: Attendance for the FC activity 
was 100% (n=81). The two genders were represented 
in the sample with 56.8% for males and 43.2% for 
females. Success rates were calculated in the pre-class 
assessment and the final exam selected questions that 
touched the same topic in the FC. In addition, t- test was 
used to compare between students’ achievements in the 
final exam questions touching the same topic between 
the academic years 2020/2021 and 2021/2022. There 

was a significant improvement in students’ achievements 
after conduction of the FC. The percentage of students 
that passed the selected questions increased after the 
FC activity; 43% for the post lecture final exam in the 
academic year 2020/202, 58% for pre-FC assessment 
and 79% for the post-FC final exam in the academic year 
2021/2022. In addition, there was significant (P<0.001) 
increase in the achievements of final exam selected 
questions between the two academic years. The mean±SD 
for the achieved marks in the academic year 2021/2022 
final exam selected questions was 77.09±16.48 however, 
that for the academic year 2020/2021 same questions 
was 56.80±18.44 (Table 3). 

Did you think flipped classroom was an easy 
comfortable learning tool for practical Parasitology?

Did you feel engaged throughout the practical session?

Did the flipped classroom improve your skills in 
dealing with new learning technologies?

Do you think implementation of flipped classroom as 
a learning tool for practical Parasitology could support 
the competencies of medical students?

Did the pre-session preparation enabled you for good 
discussion at the session time?

Strongly disagree Strongly agree
1                    2                     3                     4                    5

Fig. 1. Students results regarding perception 
of FC as an effective learning tool generally 
and in practical Parasitology specifically. 
Scores are based on a five-point Likert scale 
(1 = strongly disagree, 5 = strongly agree) 
and expressed in means (±SD).
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DISCUSSION                                                                 

The FC is also called the inverted classroom, as the 
traditional lectures conducted in schools and colleges 
become a homework at home, and the activities that 
was formerly performed at home become a class time 
activity[12,44]. In the present study, 74.47% of students 
reported exposure to FC for the first time. This agrees 
with a study which stated that most of the reviewed 
studies (80%) were conducted on FC implementation 
at the higher education level[12]. In the present study, 
63.8% of participants considered FC an easy and 
comfortable learning tool for practical Parasitology. 
This agrees with a study in which 40% of students 
reported that an interesting learning time was spent 
with FC implementation[45].

In the present study, 63.8% of studients considered 
FC a helpful tool to enhance dealing with new learning 
technologies. This concurs with a study that reported 
FC as an attractive tool for researchers interested 
in the innovative learning tools due to its usage of 
novel technologies[46]. In the present study, 59.5% of 
the students felt engaged, and 68.1% reported good 
involvement in the discussion during the class time 
because of good pre-class preparation. This agrees 
with studies reported enhancement in the level of 
students` satisfaction by 18%[47] and engagement by 
14%[48] due to application of FC learning tool.

Besides, 44.68% of students found it valuable to 
watch an illustrative video about the topic before 
the time of the session and 65.96% found it a helpful 
tool to support their understanding of practical 
topic of Parasitology. This concurs with a study that 
reported FC as a learning tool to enhance the ability 
of medical students from the female section of the 
College of Medicine, Qassim University to achieve 
better understanding and analysis of the anatomy 
materials[45].

On the other hand, 42.55% of students found that 
the overall shortage of time is the main challenge for 
applying this novel tool for practical sessions, followed 
by other sessions with summative assessment as TBL 
and PBL. Another challenge reported by the students 
was the quality of learning material as some students 
mentioned that they cannot get the desired knowledge 
through watching illustrative videos. The last 
confronting challenge was the lack of interest to try a 
new learning tool as they were satisfied by the present 
learning strategies implemented in their college. Other 

studies addressed the challenges for implementation 
of FC regarding the teachers` perspectives as it needs a 
longer time for course reformulation[49] with increase 
in the workload for the teachers[50]. From the students` 
perspectives, FC may be troublesome for those who have 
poor self-regulated attitude with several approaches. 
These include inability to get help while out of class[51,52], 
inability to correctly schedule their time to understand 
the at home learning material[53]; besides it being time 
consuming[54], and some students do not prefer it[55]. 
From the technical aspect, FC faces great challenges like 
inequality of technology accessibility[51], need for students 
and teachers’ technology competency[56,57], requirements 
of specific infrastructure[55].

In the present study, there was a significant 
improvement in the achievements of the students in 
the final exam questions than the conducted pre-class 
assessment regarding the Parasitology topic of interest, 
61.7% of the students considered FC as a suitable learning 
tool supporting their competencies. This is in congruence 
with a study that reported improvement of the learning 
performance in (52%) of students, when measured by 
GPAs, standardized test scores, and course grades because 
of adopting FC. According to these results, one of the most 
significant advantages of this model is that it helps to 
improve learning performance, which is one of the key 
elements of quality education[58]. 

Limitations and challenges: Students of UBCOM 
were taught legacy teacher-centered curricula during 
high school and 1st year, that may have affected their 
contribution and performance in the student-centered 
activities during phase I. Lack of English proficiency 
affects students’ understanding of the illustrative videos, 
abilities to engage in optimal discussion, express ideas and 
communicate effectively during learning activities. Small 
numbers of students are accepted as our college is a new 
medical college that enrolls annually limited numbers of 
students. Earlier work obligations (TBL, PBL, and quizzes) 
for the students makes them complain of time shortage. 
FC needs careful orientation for the faculty to be used in a 
wide scale as a learning tool.

In conclusion, application of FC in teaching practical 
Parasitology will greatly enhance students` engagement 
and empower them to get the best benefit from the 
limited times of the classrooms, the valuable discussion 
and application of the attained knowledge. Besides, FC is 
an inspiring pedagogical tool that should be considered 
in all medical schools adopting student-centered learning 
approach to enhance students` satisfaction and help 

Table 3. Analysis of students’ achievements.

Passed Failed Total Mean ± SD
Post lecture final exam (Academic year 2020/2021)
Pre FC assessment (Academic year 2021/2022)
Post FC final exam (Academic year 2021/2022)

35 (42%)
47 (58%)
64 (79%)

49 (58%)
34 (42%)
17 (21%)

84 (100%)
81 (100%)
81 (100%)

56.80 ± 18.44
60.45 ± 15.53
77.09 ± 16.48
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them to achieve the higher cognitive levels in learning 
medicine for the best medical practice in the future. 

As UBCOM has placed a faculty development 
program (FDP) in the form of a two hourly discussion 
per week to support its academic staff to enhance their 
teaching, research, and clinical skills, we will raise the 
issue regarding the orientation about FC to be included 
in the agenda of FDP in order to be an accepted tool 
with implementation in timetables of other courses. 

Acknowledgment: We would like to acknowledge the 
administration of the College of Medicine, University of 
Bisha for their sincere help and support. 
Author contribution: El-Ashkar, AM shared in 
designing the plan of work, and analyzing the data. 
Aboregela, AA performed the statistical analysis. 
Metwally, AS shared in focus group discussions. 
Abdelazim, AM shared with all authors in writing and 
revising the manuscript. The manuscript has been read 
and approved by all named authors. We further confirm 
that the order of authors listed has been approved by 
all of us.
Conflicts of interest: None.
Funding statement: There has been no financial 
support for this work that could have influenced its 
outcome.

REFERENCES                                                            

1.	 Ferrer-Torregrosa J, Jiménez-Rodrí�guez M, Torralba-
Estelles J, Garzón-Farinós F, Pérez-Bermejo M, 
Fernández-Ehrling N. Distance learning ects and flipped 
classroom in the anatomy learning: comparative study 
of the use of augmented reality, video and notes. BMC 
Med Educ 2016; 16(1):230. 

2.	 Moravec M, Williams A, Aguilar-Roca N, O’Dowd D. 
Learn before lecture: A strategy that improves learning 
outcomes in a large introductory biology class. CBE 
Life Sci Educ 2010; 9(4):473–481. 

3.	 Andrews T, Leonard M, Colgrove C, Kalinowski S. 
Active learning not associated with student learning in 
a random sample of college biology courses. CBE Life 
Sci Educ 2011; 10(4):394–405. 

4.	 Pierce R, Fox J. Vodcasts and active-learning 
exercises in a “flipped classroom” model of a renal 
pharmacotherapy module. Am J Pharm Educ 2012; 
76(10):196. 

5.	 Prober C, Heath C. Lecture halls without lectures-a 
proposal for medical education. N Engl J Med 2012; 
366(18):1657–1659. 

6.	 Freeman S, Eddy S, McDonough M, Smith M, Okoroafor 
N, Jordt H, et al. Active learning increases student 
performance in science, engineering, and mathematics. 
Proc Natl Acad Sci USA 2014; 111(23):8410–8415. 

7.	 Mazur E. Education. Farewell, lecture? Science 2009; 
323(5910):50–51. 

8.	 Prober C, Khan S. Medical education reimagined: a call 
to action. Acad Med 2013; 88(10):1407–1410. 

9.	 Moffett J, Mill A. Evaluation of the flipped classroom 
approach in a veterinary professional skills course. Adv 
Med Educ Pract 2014; 5:415–425

10.	 Kellesarian S. Flipping the dental anatomy classroom. 
Dent J 2018; 6(3):23. 

11.	 Zheng B, Zhang Y. Self-regulated learning: The effect on 
medical student learning outcomes in a flipped classroom 
environment. BMC Med Educ 2020; 20(1):100. 

12.	 Bergmann J, Sams A. Flip your classroom: Reach every 
student in every class every day. 1st edition. Jeff V, Lynda 
G, Tina W, editors. International Society for Technology 
in Education. Washington DC: United States of America; 
2012. Available online from: https://books.google.com.
sa/books?id=

13.	 Gaughan J. The flipped classroom in world history. Hist 
Teach 2014; 47(2):221–244. 

14.	 Bergmann J, Aaron S. Remixing chemistry class: Two 
Colorado teachers make vodcasts of their lectures to free 
up class time for hands-on activities. Learn Lead with 
Technol 2009; 36(4):22–27. 

15.	 Critz C, Knight D. Using the flipped classroom in graduate 
nursing education. Nurse Educ 2013; 38(5):210–213. 

16.	 Roehl A, Reddy S, Shannon G. The flipped classroom: An 
opportunity to engage millennial students through active 
learning strategies. J Fam Consum Sci 2013; 105:44–49. 

17.	 Bouwmeester R, de Kleijn R, ten Cate O, van Rijen H, 
Westerveld H. How do medical students prepare for 
flipped classrooms? Med Sci Educ 2016; 26:53–60. 

18.	 Shin J, Brock T. Content delivery models influence class 
preparation, study habits, and preferences. Pharm Educ 
2017; 17:341–349. 

19.	 McLean S, Attardi S. Sage or guide? Student perceptions of 
the role of the instructor in a flipped classroom. Act Learn 
High Educ 2018; DOI: 10.1177/1469787418793725.

20.	 Kraut A, Omron R, Caretta-Weyer H, Jordan J, Manthey D, 
Wolf S, et al. The Flipped Classroom: A Critical Appraisal. 
West J Emerg Med 2019; 20(3):527–536. 

21.	 Strayer J. How learning in an inverted classroom influences 
cooperation, innovation and task orientation. Learn Env 
Res 2012; 15:171–193. 

22.	 Asef-Vaziri A. The flipped classroom of operations 
management: A notfor-cost-reduction platform. Decis Sci J 
Innov Educ 2015; 13:71–89. 

23.	 Bakr M, Massey W, Massa H. Digital cadavers: Online 2D 
learning resources enhance student learning in practical 
head and neck anatomy within dental programs. Educ Res 
Int 2016; 12:1-10. 

24.	 Boevé A, Meijer R, Bosker R, Vugteveen J, Hoekstra 
R, Albers C. Implementing the flipped classroom: An 
exploration of study behavior and student performance. 
High Educ 2017; 74:1015–1032. 

25.	 Han E, Klein K. Pre-class learning methods for flipped 
classrooms. Am J Pharm Educ 2019; 83(1):40–49. 

26.	 Hussey H, Fleck B, Richmond A. Promoting active learning 
through a flipped course design. 1st Ed. In: Keengwe J, 
Onchwari GOJ (Editors). Hershey PA: Information Science 
2014; p 23–46. 

27.	 Kim M, Kim S, Khera O, Getman J. The experience of three 
flipped classrooms in an urban university: An exploration 
of design principles. Internet High Educ 2014; 22:37–50. 



PARASITOLOGISTS UNITED JOURNAL

116

28.	 Watson T. Snack cake “dissection”: A flipped classroom 
exercise to engage undergraduates with basic 
neuroanatomy. J Undergr Neurosci Educ 2015; 14:A8–
A12. 

29.	 Moraros J, Islam A, Yu S, Banow R, Schindelka B. Flipping 
for success: Evaluating the effectiveness of a novel 
teaching approach in a graduate level setting. BMC Med 
Educ 2015; 15(1):27. 

30.	 Chen F, Lui A, Martinelli S. A systematic review of the 
effectiveness of flipped classrooms in medical education. 
Med Educ 2017; 51(6):585–597. 

31.	 Røe Y, Rowe M, Ødegaard N, Sylliaas H, Dahl-Michelsen 
T. Learning with technology in physiotherapy education: 
design, implementation and evaluation of a flipped 
classroom teaching approach. BMC Med Educ 2019; 
19(1):291. 

32.	 Abeysekera L, Dawson P. Motivation, and cognitive load 
in the flipped classroom: Definition, rationale, and a call 
for research. High Educ Res Dev 2015; 34:1–14. 

33.	 Hwang G, Lai C, Wang S. Seamless flipped learning: A 
mobile technology-enhanced flipped classroom with 
effective learning strategies. J Comp Educ 2015; 2:449–
473. 

34.	 Sharma N, Lau C, Doherty I, Harbutt D. How we flipped 
the medical classroom. Med Teach 2015; 37:327–330. 

35.	 Ding C, Li S, Chen B. Effectiveness of flipped classroom 
combined with team-, case-, lecture- and evidence-
based learning on ophthalmology teaching for eight-year 
program students. BMC Med Educ 2019; 19(1):419. 

36.	 Anderson L, Krathwohl D, Bloom B. A taxonomy for 
learning, teaching, and assessing: a revision of Bloom’s 
taxonomy of educational objectives. New York: Addison 
Wesley Longman; 2001. 

37.	 Johnson D, Johnson R, Smith K. Cooperative learning 
returns to college: What evidence is there that it works? 
Chang Mag High Learn 1998; 30:26–35. 

38.	 Clark K. The effects of the flipped model of instruction on 
student engagement and performance in the secondary 
mathematics classroom. J Educ Online 2015; 12:91–115. 

39.	 Acholonu A. Trends in teaching parasitology: the 
American situation. Trends Parasitol 2003; 19(1):6–9. 

40.	 Barr J. A problem-solving curriculum design in physical 
therapy. Phys Ther 1977; 57(3):262–270. 

41.	 Ibrahim M, Al-Shahrani A. Implementing of a problem-
based learning strategy in a Saudi medical school: 
requisites and challenges. Int J Med Educ 2018; 9:83–85.

42.	 Kusumawati H, Magarey J, Rasmussen P. Analysis of 
factors influencing length of stay in the Emergency 
Department in public hospital, Yogyakarta, Indonesia. 
Australas Emerg Care 2019; 22(3):174–179. 

43.	 Wihardja H, Hariyati R, Gayatri D. Analysis of factors 
related to the mental workload of nurses during 

interaction through nursing care in the intensive care 
unit. Enferm Clin 2019; 29:262–269. 

44.	 Sohrabi B, Iraj H. Implementing flipped classroom using 
digital media: A comparison of two demographically 
different groups perceptions. Comput Hum Behav 2016; 
60:514-524. 

45.	 El Sadik A, Al Abdulmonem W. Improvement in student 
performance and perceptions through a flipped anatomy 
classroom: Shifting from passive traditional to active 
blended learning. Anat Sci Educ 2021; 14(4):482–490. 

46.	 Davies R, Dean D, Ball N. Flipping the classroom and 
instructional technology integration in a college-level 
information systems spreadsheet course. Educ Technol 
Res Dev 2013; 61(4):563–580. 

47.	 Bösner S, Pickert J, Stibane T. Teaching differential 
diagnosis in primary care using an inverted classroom 
approach: Student satisfaction and gain in skills and 
knowledge. BMC Med Educ 2015; 15:1–7. 

48.	 Khanova J, Roth M, Rodgers J, McLaughlin J. Student 
experiences across multiple flipped courses in a single 
curriculum. Med Educ 2015; 49(10):1038–1048. 

49.	 Schlairet M, Green R, Benton M. The flipped classroom: 
Strategies for an undergraduate nursing course. Nurse 
Educ 2014; 39(6):321–325. 

50.	 Sage M, Sele P. Reflective journaling as a flipped classroom 
technique to increase reading and participation with 
social work students. J Soc Work Educ 2015; 51(4):668–
681. 

51.	 Chen L, Chen T, Chen N. Students’ perspectives of using 
cooperative learning in a flipped statistics classroom. 
Australas J Educ Technol 2015; 31(6):621–640. 

52.	 Sun J, Wu Y, Lee W. The effect of the flipped classroom 
approach to Open Course Ware instruction on students’ 
self-regulation. Br J Educ Technol 2017; 48(3):713–729. 

53.	 Lai C, Hwang G. A self-regulated flipped classroom 
approach to improving students’ learning performance in 
a mathematics course. Comput Educ 2016; 100:126–140. 

54.	 Smith J. Student attitudes toward flipping the general 
chemistry classroom. Chem Educ Res Pract 2013; 
14(4):607–614. 

55.	 Porcaro P, Jackson D, McLaughlin P, O’Malley C. Curriculum 
design of a flipped classroom to enhance hematology 
learning. J Sci Educ Technol 2016; 25(3):345–357. 

56.	 Jensen J, Kummer T, Godoy P. Improvements from a 
flipped classroom may simply be the fruits of active 
learning. CBE-Life Sci Educ 2015; 14:1–12. 

57.	 Leo J, Puzio K. Flipped instruction in a high school science 
classroom. J Sci Educ Technol 2016; 25(5):775–781. 

58.	 Akçayır G, Akçayır M. The flipped classroom: A review 
of its advantages and challenges. Comput Educ 2018; 
126:334–345.


