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ABSTRACT

Introduction: In Malaysian nursing education, concept mapping is not widely practiced among nurse educators and students. Therefore, the researcher aims to develop and evaluate the impact of the Rusnani Concept Mapping (RCM) protocol on academic achievement and clinical practices among diploma nursing students. RCM is one of the teaching learning methods that specifies guidelines for nurse educators to harmonise classroom and clinical setting methods. Method: RCM is a concept mapping protocol guideline developed by the researcher and is validated with content and face validity and the Delphi technique. The study design is quasi-experimental with two groups. The experimental and control groups received education using RCM and the lecture method, respectively. Data were analysed using descriptive and inferential statistics using paired t-tests. P values less than 0.05 were interpreted as significant. Results: In the pre-test, the students taught using RCM had a mean achievement score of 11.23 with and SD = 2.59, while at post-test, the mean achievement score was 13.19 with and SD = 1.71 and a mean gain score of 1.96. In contrast, students taught using lecture method had a mean achievement score of 10.71 and SD = 2.23 in the pre-test and a mean score of 12.60, SD = 1.64 in post-test achievement with a mean gain score of 1.89. The post-test scores of the experimental and control group were significantly different (t = 2.53, p < 0.05). The mean concept mapping care plan score was 59.33 and 65.23, respectively, for the control group and experimental group. The paired t-test revealed that there was a significant difference between experimental and control groups, p value < 0.05. The result of students’ perceptions regarding concept mapping in the experimental group showed as positive moderate with a mean score of 3.44. Conclusion: This study provides additional evidence that RCM is instructionally valuable as a learning method and is an active learning strategy for meaningful learning and motivating superior achievement in students.
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INTRODUCTION

Excellence in academic and practical skills is the main goal of most nursing educators and is also used to measure success levels in teaching. Therefore, it is the responsibility of the educator to choose the teaching method that makes learning meaningful and effective for the students’ cognitive structure and that will help the student to understand the topic being taught. However, students should take responsibility for their own learning. Concept mapping is one example of critical thinking improvement, because during the construction of maps, students draw the content map, thus allowing for the use of cognitive skills, such as analysis, evaluation and reasoning (1). Concept mapping, as a student-directed strategy, promotes the use of self-monitoring, increases self-efficacy, and leads to better student achievement (2). The use of concept mapping makes students better understand the relationship between patient data and the disease process and provides students with the ‘big picture’ for patient care (3).

However, because there is scant research on the use of concept mapping in the context of Malaysian nursing education, concept mapping is not widely practiced among nurse educators and students. Therefore, the researcher aims to develop and evaluate the impact of the Rusnani Concept Mapping (RCM) protocol on critical thinking skills and clinical practices among diploma nursing students. RCM is one of the teaching learning methods that specifies guidelines for nurse educators to harmonise classroom and clinical setting methods. In an effort to prepare nursing students to provide safe quality care, critical thinking skills have become essential to nursing education. If nurse educators do not, to some degree, begin using alternative and more interactive classroom activities, opportunities for critical thinking will be limited.

RESEARCH OBJECTIVES


	To determine the effectiveness of RCM as a teaching method for the academic achievement of diploma nursing students’ pre- and post-test.

	To determine the effectiveness of a concept mapping care plan on the academic performance of diploma nursing students during clinical practice.

	To identify the perceptions of students in the experimental group with respect to using RCM as a learning tool.


LITERATURE REVIEW

Concept mapping was originally developed by Novak in the 1980s to document the way children learn science (4). As an alternative to the traditional lecture, concept mapping is an instructional strategy to visually represent and organise knowledge and to facilitate the process of meaningful learning (5). In addition to aiding in the representation and development of meaningful learning, concept mapping is considered to be predictive of critical thinking (6, 7, 8, 9, 10). A concept map also helps the nurse see the relationships between certain assessment findings and allows for addressing such related findings with the same interventions. The above assertion incorporates the concepts of critical thinking, life-long adult learning and the professional mandates that nurses will practice. Through concept mapping, students should be able to transfer applied didactic objectives from the classroom to clinical practice, where critical thinking and problem-solving skills are needed for success. Available data suggest that newly graduated nurses may lack knowledge about the development of the critical and reflective-thinking skills that are necessary for safe and effective clinical reasoning (11). Therefore, nurse educators need to examine their assumptions regarding curriculum and traditional teaching methods.


Similarly, Li-Ling (12) aptly developed her research questions by examining the possibility of establishing high-quality nursing education when nursing faculty treat their work as mere routine and do not change their clinical teaching methods. It is important that nurse educators also play a role as researchers to investigate the didactic validity of teaching and assessment methods on a continuous basis and to specify guidelines to improve the practices of educators for promoting the critical thinking skills of student nurses. Nursing students struggle with the concept of the nursing process and its application to clinical practice; those students who lack understanding in their learning use rote memorisation.

METHODS

Validation and Reliability of RCM

Development of the RCM protocol guidelines is based on the Mohd Afifi Learning Model (MoAFF), ADDIE Model and integrated with the Kemp model (see Figure 1). This model has five phases: analysis, design, development, implementation and evaluation. The validity of the protocol was determined by using content and face validity. Content validity for this lesson plan was established using expert review and involved seven expert panels using both content and face validity. Meanwhile, the Delphi technique was used to validate the concept mapping care plan and multiple-choice questions (MCQ). There were ten expert panels involved in validating the concept mapping care plan and MCQ. The reliability of the protocol was 0.816, indicating that the RCM protocol has high reliability and validity.
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Figure  1: Rusnani Concept Mapping (RCM) protocol guidelines, adaptation from Mohd Afifi Learning Model (MoAFF).




Research Design and Population

This study was carried out based on the random selection of 17 nursing colleges under the Institusi Latihan Kementerian Kesihatan Malaysia (ILKKM) in Malaysia. The study design was quasi-experimental with two groups and pre- and post-test. Multi-stage sampling was used to select a representative sample for the study from four nursing colleges that were selected as the study population based on zones. The colleges were selected by zone: the East zone includes Kolej Kejururawatan Kubang Kerian (KKKK), Kelantan; the Northern zone includes Kolej Kejururawatan Pulau Pinang (KKPP), Penang; the Central zone includes Kolej Sains Kesihatan Bersekutu (KSKB) Sungai Buluh; and the Southern zone includes Kolej Kejururawatan Melaka (KJM). Based on the random sample, students were selected and assigned to the control (KSKB Sungai Buluh and KJM) or experimental group (KKKK and KKPP).

Sample Size

Sample size from Krejcie & Morgan (13) was used with a confidence level of 95%; thus, the sample size required was 218 respondents. Respondents were randomly divided into two groups. One group was considered the experimental group (RCM) and had 109 participants; the other group was considered the control group (lecture method) and had 109 participants.

Data Collection

The multiple-choice question (MCQ) test was used as both pre- and post-test and has 20 questions on the topic of diabetes mellitus and four optional multiple choice questions. There were three rounds of the Delphi technique in seeking a consensus of concept mapping care plan and MCQ in the diabetes mellitus subject area. Ten expert panels were involved in evaluating the concept mapping consensus. Participants were asked to rate the categorised responses from Round 1 on a scale of 1 to 5, with 1 being “Very Irrelevant” and 5 being “Very Relevant”. The pre- and post-test scores (didactic theory) and concept mapping structure (clinical practices) were given to both groups. The concept mapping structure was a score based on three categories adapted from Ainsley (14): [<33.3%: Low; >33.3–66.6%: Moderate; and >66.6%: High]. Only the experimental group was given the questionnaire on perceptions about concept mapping that comprised 10 items; adapted from Chiou (15). Statistical Package for the Social Sciences for Windows (SPSS) Version 23 software was used to analyse the data. Descriptive values of items were expressed as the mean, standard deviation, frequency and per cent, after ensuring normal distribution of the variables (Kolmogorov-Smirnov test). The paired t-test was performed to compare the mean difference in pre- and post-test scores between experimental and control groups. The paired t-test was also used to compare concept mapping structure during clinical practice between the experimental and control groups. P values less than 0.05 were interpreted as significant.

Study Ethics

Ethical approval was obtained from the Medical Research Ethics Committee of Faculty Medicine and Health Sciences, UiTM, Puncak Alam. Before carrying out this research project, an approval letter was sent to Bahagian Pengurusan Latihan (BPL) and the four Directors of Nursing Colleges ILKKM for consent. The researcher explained the study aims and procedures to the respondents and also explained that their answers were confidential and would only be used for the purpose of academic research. Written informed consent was obtained from all participants.


RESULTS

Socio Demographic Characteristics of the Nursing Students

A total of 218 respondents participated in this study, leading to a response rate of 100%. The mean respondent age was 22.14 (SD = 1.48); 151 respondents were aged 19 to 22 years (69.3%), and 67 respondents were aged 23 to 26 years (30.7%). The modal student age was 21 years (96; 44.0%). The majority of study respondents were Malay (211; 96.8%), followed by Indian (7; 3.2%). The religion of most respondents was Islam (211; 96.8%), followed by Hindu (5; 2.3%), and Christian (2; 0.9%). The educational level of most respondents was Sijil Pelajaran Malaysia (SPM) level (135; 61.9%), followed by diploma or degree (58, 26.6%), and Sijil Tinggi Persekolahan Malaysia (STPM) (25, 11.5%). Regarding interest in nursing, 203 (93.1%) respondents indicated an interest in nursing, and 15 (6.9%) were not interested in nursing. Mean grade point average (GPA) was 3.26 (SD = 0.22). Respondents’ grades were as follows: 101 (46.3%) received a grade of B (3.00), 79 (36.2%) a grade of B+ (3.33), 29 (13.3%) a grade of B- (2.67), and 9 (4.1%) a grade of A- (3.67).

Descriptive Statistics on Academic Performance of Nursing Students during Didactic Theory

Table 1 shows the mean pre- and post-test achievement score and standard deviation of students for the MCQ by teaching strategy. The table shows the effect of teaching strategies, RCM and lecture, on mean student achievement score in the medical subject area of diabetes mellitus. The data in Table 2 indicate that at pre-test, the students taught using RCM had a mean achievement score of 11.23 with a standard deviation of 2.59, while at post-test, the mean achievement score was 13.19, the standard deviation was 1.71, and the mean gain score was 1.96. In contrast, at pre-test, students taught using the lecture method had a mean achievement score of 10.71 with a standard deviation of 2.23, while at post-test, the mean achievement score was 12.60, the standard deviation was 1.64, and the mean gain score was 1.89. These results indicate that the experimental group appears to have performed better than the control group in the achievement test and indicate an increase in mean post-test score.


Table 1: Mean student MCQ pre- and post-test achievement score and standard deviation by teaching strategy (n = 218)



	Teaching strategy

	N

	Pre-test

	Post-test

	Mean gain




	Mean

	SD

	Mean

	SD




	Rusnani Concept Mapping (Experimental group)
	109

	11.23

	2.59

	13.19

	1.71

	1.96




	Lecture (Control group)
	109

	10.71

	2.23

	12.60

	1.64

	1.89





Inferential Statistics on the Academic Achievement of Nursing Students during Didactic Theory

Table 2 shows that no significant difference was observed in mean pre-test academic achievement score between the experimental and control groups (t = 1.67, p > 0.05). This result implies that at pre-test, students in both groups had the same level of academic achievement in diabetes mellitus subject courses. However, post-test score results showed a significant difference (t = 2.53, p < 0.05) between the experimental and control groups, demonstrating that the experimental group out-performed the control group. Thus, there is strong evidence that teaching with RCM improves academic achievement scores. This outcome shows that students taught through RCM had higher mean academic achievement scores and performed better than students taught through the lecture method. Hence, the alternative hypothesis, ‘There is a significant difference in mean gain score between students taught through RCM and lecture method’, was accepted. These results show that on the MCQ test, students who were taught through RCM had achievement score gains and performed better than students taught by lecture method.


Table 2: Comparison of mean academic achievement post-test scores by experimental and control group (n = 218)



	Test

	Group

	N

	Mean

	SD

	df

	t-value

	p-value




	Pre-test
	Experimental
	109

	11.23

	2.59

	108

	1.67

	0.098




	
	Control
	109

	10.71

	2.23

	
	
	



	Post-test
	Experimental
	109

	13.19

	1.71

	108

	2.53

	0.013*




	
	Control
	109

	12.60

	1.64

	
	
	




*p < 0.05 significant

Descriptive Statistics on the Academic Performance of Nursing Students during Clinical Practice

Table 3 shows respondents’ data divided into three groups of scores by student grade level: Low (< 33.3), Moderate (> 33.3–66.6%) and High (> 66.6%). Compared to the control group, where only 37 students (17.0%) received a High score grade, in the experimental group, 52 students (23.9%) received a High score grade. However, the control group had a greater percentage of students who received a Moderate score grade (n = 72, 33.0%) than the experimental group (n = 57, 26.1%). No respondent in either group received a Low score grade.


Table 3: Distribution of concept mapping care plan score at clinical practice by experimental and control group (n = 218)



	Score

	Experimental group

	Control group




	n

	%

	n

	%




	Low (< 33.3%)
	–

	–

	–

	–




	Moderate (> 33.3–66.6%)
	57

	52.3

	72

	66.1




	High (> 66.6%)
	52

	47.7

	37

	33.9






Table 4: Comparison of mean concept mapping care plan scores during clinical practice by experimental and control group (n = 218)



	Test

	Group

	N

	Mean

	SD

	df

	t-value

	p-value




	Concept mapping plan
	Experimental
	109

	65.24

	9.28

	108

	4.54

	0.01*




	
	Control
	109

	59.34

	11.26

	
	
	




*p < 0.05 significant

Inferential Statistics on the Academic Performance of Nursing Students during Clinical Practice

Table 4 indicates that compared to the lecture method (control group), students taught through RCM (experimental group) had a higher mean gain score in concept mapping structure at clinical practice. Descriptive statistical analysis was used to compare the mean of the two groups on for the concept mapping care plan during clinical practice, which was 65.24, SD = 9.28 and 59.33, SD = 11.26, respectively, for the experimental and control groups.

The paired t-test revealed that there was a significant between group difference; t (4.54, 108), p value < 0.05. Thus, compared with the control group, experimental subjects had higher concept mapping care plan scores. Hence, the alternative hypothesis stating, “There is a significant difference in mean academic performance gain score between diploma nursing students taught through RCM and lecture method during clinical practice”, was accepted.

Students’ Perceptions towards Concept Mapping

Perceptions of the experimental group regarding concept mapping were adapted from Chiou (15). Table 5 shows the perceptions of the experimental group regarding concept mapping. The responses to the satisfaction for each item were collapsed into “agree” (answers of “strongly agree” or “agree”) or “disagree” (answers of “strongly disagree” or “disagree”) and were converted into frequencies. Questions 1–4 investigated whether the concept mapping strategy indeed improved learning. The data in Table 9 show that 100% of the students agreed that concept mapping helped them learn nursing subjects and integrate and clarify the inter-relationships among curriculum content and that concept mapping stimulated them to learn and think independently. The majority of students (96%) expressed the opinion that concept mapping helped reduce barriers and enhance their interest in learning subjects in Nursing.


Table 5: Summary of experimental class perceptions towards concept mapping (n = 109)



	
	Items

	%

	Mean

	SD




	1

	Concept mapping helped me learn subjects in Nursing
	100

	3.51

	.502




	2

	Concept mapping helped me integrate and clarify the interrelationships among curriculum contents
	100

	3.44

	.499




	3

	Concept mapping learning strategy stimulated me to learn and think independently
	100

	3.40

	.493




	4

	Concept mapping helped me reduce barriers and enhance my interest in learning subjects in Nursing
	96

	3.36

	.553




	5

	Concept mapping can be a new teaching and learning approach in Nursing
	98

	3.48

	.537




	6

	I think the concept mapping strategy can be easily used in other curricula
	99

	3.44

	.517




	7

	I will consider using the concept mapping learning strategy in other curricula
	98

	3.39

	.525




	8

	I was satisfied with using concept mapping to learn subjects in Nursing
	99

	3.50

	.520




	9

	I liked using concept mapping to assist me to learn subjects in Nursing
	100

	3.48

	.554




	10

	I can soon adapt to concept mapping
	99

	3.42

	.496




	Total

	
	
	3.44

	




Questions 5–10 are related to the degree of the affective acceptance of the concept mapping group. Ninety-eight percent of the students deemed that concept mapping can be a new teaching and learning approach in Nursing and would consider using the concept mapping learning strategy in other curricula. Meanwhile, 99% of the students thought that the concept mapping strategy could be easily used in other curricula, were satisfied with using concept mapping to learn subjects in Nursing and could adapt to concept mapping. However, 100% of students liked using concept mapping to assist in learning subjects in Nursing. The results indicated that most of the students gave positive feedback after learning and applied concept mapping in their learning. According to Abdul Ghaffar (16), researchers can use a variety of theories and formulate their own index based on the objectives of the study. Thus, to classify the mean value of low, medium and high scores, the researcher used the mean score (see Table 6).


Table 6: Analysis of Likert scale (mean score)



	Mean score

	The level of agreement




	0.00–1.50

	Very low




	1.51–2.50

	Low




	2.51–3.50

	Moderate




	3.51–4.50

	High




	4.51–5.00

	Very high





DISCUSSION

The Effectiveness of RCM, as a Teaching Method, on the Academic Achievement of Diploma Nursing Students’ Pre- and Post-Test Scores

The findings of this study give further credence to Ezeudu (17), Ezeugo & Agwagah (18), Imoko (19), Rahmani et al. (20) and Okonkwo (21), who reported that students exposed to concept mapping demonstrated more in-depth understanding of concepts than those exposed to the lecture method. Similar finding by Parsa & Nikbakth (22) stated that concept mapping is better than the lecture method in producing meaningful learning. Concept mapping is a learning strategy for nursing education, and students found that concept mapping enhanced their understanding of concepts (23). Concept maps have been described as a powerful teaching and learning technique for nursing education that facilitate meaningful learning (24). The present research report by McDaniel, Roth & Miller (25) indicates that concept mapping activities improve students’ academic success. The results of this study indicate that participants in both the experimental and control group scored similarly on the pre-test exam. However, a notable difference in group post-test gains was revealed. In contrast, findings from research conducted by Sarhangi et al. (26) reported that there was no significant difference between experimental and control groups in concept mapping and lecture method in learning effectiveness. Another study used a pre-post test design with control group to evaluate the effect of concept mapping on the critical thinking skills of nursing students (1). The results revealed that although this study did not find a significant difference between experimental and control groups, the within-group results showed that concept mapping is effective in helping students develop critical thinking skills.

The Effectiveness of Concept Mapping Care Plan on the Academic Performance of Diploma Nursing Students during Clinical Practice

The results showed that students in the experimental group had a higher gains in concept mapping care plan score, performed better than students taught through the lecture method and that the use of concept mapping strategies significantly improved students’ critical thinking skills, as determined by concept map care plan scores and academic achievement, as measured by post-test scores. In nursing education, concept mapping has been used as a teaching strategy to provide students the opportunity to visualise and integrate theories with the nursing process. Concept mapping of patient problems allowed students and instructors to see interrelationships in patient data, analyse patient data and plan comprehensive nursing care. Previous studies recommended that replacing traditional care plans or nursing care plans with concept mapped care plans helps students learn how patients’ various problems are connected to one another (27, 28, 29). Concept map care plans have been implemented in overseas hospitals; however, in Malaysia such plans have not yet been implemented. Therefore, the concept mapping structure may be the best method for replacing current nursing care plans. Study results from Pickens (30), which included 54 junior baccalaureate nursing students, showed significant correlations among the concept mapping and synthesizer activities and unit exams in three of the eight activities. The literature review, however, revealed no empirical studies that used concept mapping in diploma nursing programmes to foster academic achievement or improve critical thinking abilities.

Perceptions of Experimental Group Students towards Using RCM as a Learning Tool

Perceptions of students on the use of RCM acceptance showed that students gave a positive moderate score with mean 3.44. This finding was similar to Aziz & Jair (31) and was based on the students’ acceptance of concept maps as positive-medium with mean score of 3.55. The results showed that the students agreed that using concept mapping was easier for remembering study content, an interesting teaching method and was not boring. Positive attitude, such as interested and committed, was shown by students during preparation of the concept maps. This finding was similar to Abdullah (32) and Jamrin (33), which showed that the students’ acceptance towards concept maps was positive-medium. Positive-medium score means that not all students showed interest and were committed during concept map preparation.

Results for perceptions of RCM by the experimental group showed, overall, that the experimental group was more positive about the usefulness of concept mapping in enhancing learning effectiveness after it was applied. All respondents agreed that concept mapping is a learning strategy that stimulated the students to learn independently. This finding is similar to the study findings of Nirmala & Shakuntala (34), Ahlberg et al. (35), Harpaz et al. (10), Novak et al. (36), and Novak & Gowin (37). Furthermore, most students noted that adopting the concept mapping strategy helped them reduce barriers and promote their interest in learning nursing subjects. In terms of affective acceptance, the experimental group had a more affirmative attitude for using the concept mapping strategy. The overwhelming majority of students was of the opinion that concept mapping can be a potential accounting instructional strategy. Most of the students liked, and felt satisfied with, adopting concept mapping as an assistive learning strategy. The students in the concept mapping group also believed that concept mapping could be easily applied to other subjects. These opinions are consistent with successful examples of concept mapping use in other disciplines, such as Ahlberg et al. (35), Chang et al. (38), Freeman & Jessup (39), Harpaz et al. (10), and Ritchie & Volkl (40). Additionally, the majority of students indicated that they could adapt to the concept mapping approach. Moreover, concept mapping notes developed by students indicated students’ understanding of the subject and helped students to summarise and synthesise the subject already taught. Concept mapping also plays a pivotal role in enhancing student-centred learning.

Scope and Limitations of The Study

The scope of the study was to conduct an assessment in training programmes on the teaching of the medical subject of diabetes mellitus using RCM protocol guidelines. However, there is no guarantee that the four individual teachers were similar in their teaching and assessment skills. Additionally, due to time constraints, the study was only carried out on specific topics. To ensure teaching and learning, in teaching the medical subject of diabetes mellitus for the experimental group that used concept mapping, the researcher has created a lesson plan that is similar in design and concept mapping and was given to the experimental nurse educator group. Another limitation of this study is the small sample size, which consisted of 218 Diploma Nursing student respondents that were selected from four zones (North, South, West and Central). Consequently, the results of this study cannot be generalised to all nursing students at ILKKM, which has 17 nursing colleges, and also may not be generalisable to the entirety of Diploma Nursing students under ILKKM.

CONCLUSION

The researcher believes that nursing curricula need to change to a student-centred learning approach where students understand concepts, as opposed to the rote memorisation of facts. RCM teaching and learning methods can provide good learning effects and are able to stimulate the minds of students towards critical thinking. Therefore, the choice of appropriate teaching and strategies methods is important for providing learning effectiveness. Additionally, the majority of students indicated that they could adapt to the concept mapping approach. All respondents agreed that concept mapping is a learning strategy that stimulated students to learn independently. Therefore, nursing education should shift from lecture method to new educational strategies such as concept mapping to produce improvements in students’ critical thinking. The researcher concluded that RCM is an effective learning strategy for helping nursing students apply what they learn in the classroom to clinical practice. This finding is in line with the vision and mission of ILKKM to produce nurses who are competent and knowledgeable.
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ABSTRACT

Introduction: Many tasks seem daunting for a new medical graduate who is starting houseman posting; as educators, we must ask ourselves whether our graduates are ready to face emergency situations as the first responders during a crisis. Exploration of undergraduate students’ perceptions highlights needs in some areas, including acute care, practical skills and prescribing. Armed with basic resuscitation skills, students could face emergencies with more confidence and skill. Method: Seven cohorts of final-year students completed a one-and-a-half day cardiac life support course and were assessed using megacode and pre- and post-course multiple choice questions. Results: The pre- and post-test analysis using paired sample T-test demonstrated significant performance improvement (p < 0.001) in all cohorts. Conclusion: The structured cardiac life support course conducted for final-year students effectively improved students’ knowledge in advanced cardiac resuscitation.

Keywords: Cardiac life support, Resuscitation, Undergraduates, Work preparedness, Internship

INTRODUCTION

Many tasks appear daunting for a new medical graduate who is starting houseman posting; questions of major relevance include: “What do I do if a patient collapses on my watch?” and “Am I ready for this?” We must ask ourselves whether our graduates are ready to face these emergency situations, which they invariably do, as they are usually the first responders in major hospitals. Are they confident and prepared when faced with a crisis? Studies appear to indicate that they are not (1, 2).

Medical school education has been changing to meet changes in environment, technology and the personalities of the medical students that we educate. A common emphasis is on the production of graduates who are equipped with adequate clinical competence, zeal for lifelong learning and the ability to ensure patient safety.

House officers and nurses are usually the first responders faced with the task of initiating management in most acute emergency situations in the wards. Exploration of undergraduate students’ perceptions of work-preparedness seem to indicate a need to be more prepared in some areas including acute care, practical skills and prescribing (1, 3, 4, 5, 6). We believe that it is important for medical students completing their final year to be equipped with basic resuscitation skills to face real life crisis situations. The objective of this study is to determine the effectiveness of a cardiac life support course for final-year medical students by reviewing the results of pre-and post-course multiple choice questions (MCQ).

METHODOLOGY

This is a prospective cohort study involving seven cohorts of final-year students (n = 611) who completed a structured course on advanced cardiac life support. Performance of the students in an MCQ test before the course is compared with their performance after completion of the course.

The students participating in this course are in the final year of medical school and have completed postings in major disciplines (surgery, internal medicine, family medicine and obstetrics and gynaecology) during their third and fourth years. They have also had exposure in emergency medicine, otorhinolaryngology and ophthalmology. Their first exposure to anaesthesia is in the final year. These students have also had exposure to basic life support in the third year.


Table 1: Program for cardiac life support course



	First session (Training)




	Pre-test

	30 multiple choice questions




	Introduction
	Objectives of the course and expected learning outcomes to ensure that the students are aware of the course content, expected knowledge and skills.



	Short lecture session on cardiac resuscitation
	To summarise and help consolidate what they learned during their preparation and to note common errors that participants often commit.



	Video session (produced by the department)
	Demonstration of the correct and incorrect methods of managing a patient with a cardiac emergency.



	Instructor facilitated skills stations (4)
	
	airway equipment and use;

	defibrillator functions and technique of use;

	drugs related to resuscitation;

	megacodes (hands-on simulated training with facilitator on manikins).





	Instructor facilitated practice sessions
	Samples of scenarios are provided to students in groups, and the students use role play within the groups to practice. A facilitator guides them.



	Electrocardiograph (ECG) interpretation
	Interactive lecture where students are guided on how to interpret the common ECG rhythms that occur during cardiac events (arrest, tachyarrhythmia, bradyarrhythmia)



	Second session (Assessment)




	Post-test
	30 multiple-choice questions (same questions as pre-test).



	Megacode – hands on skills assessment
	Individual student assessment using prepared cardiac life support scenarios.




All final year students are expected to participate and successfully complete the MCQ and megacode assessment after the course. The course, including the assessment over one and a half days is conducted during their anaesthesia posting. They complete a pre- and post-course test consisting of 30 (MCQ) as part of the training. A cardiac life support manual prepared with reference to the latest American Heart Association (AHA) guidelines is provided online in the university’s e-portal to help students prepare for the test and course. MCQs are provided online as practice samples.


The course is conducted in the skills lab using high fidelity manikins for megacode training and three other skills stations, which consisted of (1) resuscitation drugs and application; (2) airway and breathing devices; and (3) defibrillator and technique of use. All stations are facilitated by faculty who have had briefings about the content of delivery and are provided with an online facilitator guide with instructions on the devices and teaching content. This is to ensure that the teaching content and delivery are standardised keeping to the theme of the learning, which is identifying a crisis and cardiac resuscitation. Each station is conducted over 20 minutes, allowing small groups of 8–10 students an opportunity to practice on the devices with the help of facilitators. Further details regarding the flow of the course are provided in Table 1.

When the course begins, students first complete a pre-test, followed by a short lecture summarising all the important latest issues on cardiac life support before they start the training.

Pre- and post-course test results from the seven cohorts of students who attended the course were collated and reviewed. A passing score was 70%. At the end of the course, the students completed an evaluation questionnaire.

STATISTICAL ANALYSIS

Data from the MCQ results were recorded and analysed using Statistics Programme for Social Science (SPSS) Version 20. The number of students who passed the pre-test was compared with the number of students who passed the post-test. Statistical analysis was performed using the paired sample T-test.

Results

    The feedback from students as acquired from the evaluation questionnaire is summarised in Table 2. There is strong evidence that the course improved student performance in terms of knowledge in all cohorts (P = 0.000) (Table 3). Overall, the students found it very useful as they felt that the course prepared them in skills and knowledge for when they graduate and function as interns.


Table 2: Qualitative feedback from students



	1
	Give competence to perform as houseman during emergency



	2
	Good addition to students learning



	3
	Helps to build confidence resuscitating patients



	4
	More confidence analysing ECG rhythms



	5
	Simulation practice was very effective



	6
	Stressful but fun




    
    
    Table 3: Performance of the
        students in the pre-test and post-tests

    
        
            	
                Student cohort

            
            	
                n

            
            	
                Pre-test % pass n (%)

            
            	
                Post-test % pass n (%)

            
            	
                Mean

            
            	
                SD

            
            	
                t*

            
            	
                p value

            
        

        
            	
                A

            
            	
                70

            
            	
                7 (10%)

            
            	
                43 (61.43%)

            
            	
                0.53

            
            	
                0.50

            
            	
                8.796

            
            	
                < 0.001

            
        

        
            	
                B

            
            	
                77

            
            	
                23 (29.87%)

            
            	
                59 (76.62%)

            
            	
                0.53

            
            	
                0.50

            
            	
                8.796

            
            	
                < 0.001

            
        

        
            	
                C

            
            	
                90

            
            	
                20 (22.22%)

            
            	
                72 (80%)

            
            	
                0.58

            
            	
                0.49

            
            	
                11.036

            
            	
                < 0.001

            
        

        
            	
                D

            
            	
                88

            
            	
                15 (17.05%)

            
            	
                57 (64.77%)

            
            	
                0.48

            
            	
                0.50

            
            	
                8.913

            
            	
                < 0.001

            
        

        
            	
                E

            
            	
                86

            
            	
                21 (24.42%)

            
            	
                65 (75.58%)

            
            	
                0.59

            
            	
                0.49

            
            	
                11.129

            
            	
                < 0.001

            
        

        
            	
                F

            
            	
                121

            
            	
                20 (16.53%)

            
            	
                104 (85.95%)

            
            	
                0.69

            
            	
                0.48

            
            	
                15.602

            
            	
                < 0.001

            
        

        
            	
                G

            
            	
                79

            
            	
                17 (21.52%)

            
            	
                61 (77.22%)

            
            	
                0.57

            
            	
                0.49

            
            	
                10.160

            
            	
                < 0.001

            
        

    

DISCUSSION

The Institute of Medicine (IOM) report, To Err is Human, revealed a major shortcoming in healthcare in 1999, when it reported that 98,000 patients in the USA died annually as a result of medical errors (7, 8). There is increasing concern regarding patient safety and by beginning resuscitation training as early as in medical school, as we have attempted in our institution, we could make a difference in terms of early crisis identification, early calls for help and correct management strategies resulting in better patient outcomes (9).

Studies show that there is a lack of knowledge among students regarding cardiopulmonary resuscitation techniques as recommended by international guidelines (4, 10, 11). It is imperative that universities take on the role of initiating change in the culture of safety and ingrain awareness that does not change when they join the workforce where the patient safety culture is still not optimal. Training students on resuscitation is only one approach to creating this awareness and change. The reality is that perhaps 50% or more of what is learned is forgotten by graduation. However, the management of acute crises and resuscitation would not be totally new to them, having had this exposure, and we hope that they attain required competency of a junior doctor faster than they would otherwise and cause less harm to patients in the process (12).

Junior doctors provide feedback stating lack of confidence when having to resuscitate patients (13). This report from one hospital, if extrapolated, could translate to similar feedback nationally (14). There are studies reporting that many residents perceive deficits in their training and supervision in the care of acutely ill patients, prompting the need for teaching hospitals and medical schools to consider including more appropriate supervision, feedback, and further education for residents (15).

Initiating exposure to management of medical emergencies and resuscitation as early as in medical school could improve knowledge and skills, which could help junior doctors better face these situations and improve patient outcomes. The advanced life support training has become internationally recognised as an important component of training for newly graduated doctors and many medical schools expose their final-year students to this training to equip graduates to face medical emergencies in practice (1, 16).

Often, junior doctors report feeling confident with regard to knowledge and skills, but experience difficulties with patient management, practical matters and their role in the team (17, 18). Effective first responder resuscitations have shown improved survival outcomes, supporting the need to make crisis management a compulsory part of final year medical school training (19, 20).

Initial exposure to basic life support training in our university is in the beginning of Semester 5 (third year), which is then followed by a more advanced cardiac life support (CLS) training in Semester 9 (final year). The advanced CLS in the final year is structured based on the American Heart Association’s (AHA) latest guidelines (21). This course is conducted during the anaesthesia posting as one of the expected learning outcomes of the anaesthesia curriculum, which is to enable students to identify an emergency/crisis situation and initiate resuscitation measures before help arrives. The course is conducted as part of the preparation of students for their exit to the real working environment and workplace preparedness. The importance of this kind of exposure for medical students is to improve knowledge, practical skills and confidence; managing a medical emergency should be recognised and considered when creating medical curricula. We feel that both basic life support in the initial period followed by more advanced training in the final year will help students to build better knowledge and skills based on resuscitation to face the challenges of a junior doctor who is usually the first responder. Although there has been very positive verbal feedback from graduates already in the workforce, we have been unable provide more constructive evidence at this point, which is currently being assessed.

Our study revealed that there was a significant improvement in terms of knowledge after the course, which supports the need to continue in the present approach to delivery of the course. Reihani et al. reported similar results when they trained using simulation based on education for advanced cardiac life support skills (11). However, the issue of decay of knowledge over time when there is no continuity in exposure needs to be addressed (12, 22, 23). Most of the tertiary hospitals in the country conduct basic life support courses for the junior doctors but advanced life support training is yet to be mandatory. We believe this early exposure in medical school will be useful for our students when they graduate, especially in terms of basic building blocks for future exposure and continuity in exposure to reduce the rate of decay and to become better prepared to face medical emergencies (1, 12, 23).


CONCLUSION

The cardiac life support course has been effective at improving the knowledge of students who were exposed to it. Many acknowledged the usefulness of the course and some expressed the need for such exposure before graduating. Revisiting this information prior to graduation from the university will help to retain knowledge, confidence and skills, bringing about better performance in the workplace, although it could be a challenge in terms of logistics, workload and manpower. This study clearly indicates that students benefit from advanced cardiac resuscitation training and that the increased awareness of the need for knowledge on resuscitation we have noted could encourage life-long learning to keep abreast of new changes and guidelines to maintain skills.

The authors feel that if all schools in the country uniformly incorporate mandatory cardiac life support training into the curriculum, we will better prepare graduating doctors to manage medical emergencies, which is an important step toward achieving the WHO patient safety goals.
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ABSTRACT

Background: Gastrointestinal illnesses and respiratory-related illnesses are common among young children in Malaysia, especially those who are attending day care. During administration of probiotic, the occurences of gastrointestinal and respiratory-related illnesses can be reduced. These were observed by evaluation through a single questionnaire. However, currently no single tool exists to simultaneously evaluate the domains of gastrointestinal and respiratory-related illnesses among these young children. The current study aimed to develop a source questionnaire in English, translate and validate into the Malay. Methods: Relevant domains of gastrointestinal and respiratory-related illnesses were identified to generate items and formed a screening tool through literature reviews, focus groups and opinions of experts. Results: The developed Basic Demographic and Lifestyle Questionnaire (BDLQ) and Monthly Healthy Questionnaires (MHQ) showed item-level content validity index (I-CVI) of 0.99 and 0.97, respectively, while the translated Malay versions showed I-CVI of 1.00 and 0.99, respectively. Item-level face validity index (I-FVI) of 1.00 for both questionnaires were obtained from 30 respondents showing that the items were clear and comprehensible. Conclusion: This study showed good level of I-CVI and I-FVI in both developed questionnaires and their Malay translated versions. These tools in English and Malay were valid and thus reliable to be used for assessing gastrointestinal and respiratory-related illnesses in young children.

Keywords: Questionnaire development, Validation, Probiotic, Diarrhoea, Respiratory-related illnesses


INTRODUCTION

Gastrointestinal illnesses among infants and young children are a worldwide concern, with over two million hospitalisations in children under five years of age for diarrhoea. Diarrhoea is commonly defined as three or more loose or watery stools in the last 24 hours. Respiratory illnesses are currently the most common acute diseases in children with no available effective treatments or prophylaxes. Symptoms related to respiratory-related illnesses include rhinitis, nasal blockage and sore throat which could be triggered by both allergic and/or non-allergic reactions (1, 2). In Malaysia, diarrhoea and seasonal respiratory illness are among the most common diseases found to affect children, with diarrhoea being identified as one of the top five leading causes of death in children aged 1–19 years in the 1970s–1980s (3–5). Children who are attending day care centres are at a 1.5–3.0 times higher risks of gastrointestinal and respiratory tract infections than those cared at home or in small family care groups (6). These facts highlight the need to identify the symptoms and other factors which correlate to the occurrence of the gastrointestinal and respiratory-related illnesses.

Probiotics are defined as “live microorganisms which when administered in adequate amounts confer a health benefit on the host” (7). They improve the intestinal microbial balance, boosting the body system to combat against diseases by affecting the immune system (6). Probiotics have been studied extensively for their effects in preventing and treating a multitude of conditions, including the treatment of lactose intolerance, allergies, respiratory-related illnesses, traveller’s diarrhoea and the prevention and treatment of nosocomial diarrhoea (8). In several studies on probiotic prevention of acute diarrhoea in daycare centres worldwide, probiotics tested such as Lactobacillus GG, Bifidobacterium lactis, and Lactobacillus reuteri showed a clear evidence of efficacy to reduce diarrhoea-related symptoms in a strain-dependent and dose-dependent manner (9). In addition, children fed with probiotic L. rhamnosus GG had fewer respiratory tract infections with complications (otitis media, sinusitis, bronchitis and pneumonia) and less prescribed antibiotic treatments (10). Based on literature reviews, all the relevant domains were combined for the development of a single questionnaire to evaluate the occurrence and prevalence of the gastrointestinal and respiratory-related illnesses among young children.

Five guidelines are routinely adopted in translation processes, which include preparation, translation, pretesting, revising and documentation (11). The first step in translation is to prepare a desired questionnaire or to develop some data collection instruments for translation. The actual translation process is then performed, followed by pretests of the developed questionnaires prior to actual data collections. Pretesting is carried out to identify concepts or constructs which are specific to a certain language or culture (emic). Subsequently, based on the pretest results, the questionnaire designers and translators are able to revise and make appropriate adjustments and amendments to avoid conceptual bias and to achieve construct equivalence which represents the same underlying latent concept in different languages. In the final stage of the translation process, final decisions on revisions are made and the translated documents are then finalised. All finalised decisions and revisions are documented.

There are five general sources of evidence to support the validity of any research tools; (i) content, where items of research tools completely represent the measured outcomes; (ii) response process, where subjects understand the items of research tools correctly; (iii) internal structure, where acceptable reliability and factor structure is demonstrated; (iv) relations to other variables, where correlation exists among other tools that measure similar outcomes; and (v) consequences, where interpretation of scores justify a difference (12). In this study, we investigated two sources of evidence for validity of the newly developed instrument, namely content (content validity) and response process (face validity).

METHODS

Two main phases were involved; (i) Phase I: Development of tools/instruments; and (ii) Phase II: Translation and validation (Figure 1). In the development stage, relevant contents and information related to diarrhoea and respiratory-related illnesses were identified, generated, wrote and assembled into a usable instrument. This was performed via several approaches, namely focus groups, expert opinions, clinical observation, theory, literature reviews and interviews (13). The subsequent translation and validation processes involved expert reviews on the developed contents, to achieve relevance and representativeness, and to omit vagueness (14). The finalised version was subsequently pretested among the targeted population through face validation, to justify clarity and comprehensibility of the constructed items. The study was approved by the Human Ethics Committee of Universiti Sains Malaysia (USM) (USM/JEPeM/14100354). This clinical trial was registered under ClinicalTrials.gov (NCT02434042).

Phase I: Development and Validation of Questionnaires

Development of questionnaires

To develop a new and comprehensive instrument, several approaches were applied. One of the approaches was through focus groups. It was described as a discussion carried out in a small group of informants comprised of six to twelve people who were guided by a facilitator to express their ideas and opinions. Those relevant ideas and opinions were chosen and further discussed to clear any ambiguity, irrelevant and unclear information (13). Information was also gathered from clinical observation to describe all the symptoms occurred during diarrhoea and respiratory-related illnesses.

Literature reviews were also used as an alternative source of information during development of the questionnaire. This was crucial for the construction of symptoms such as those occurring during respiratory-related illnesses namely rhinitis, nasal blockage, sore throat, cough, common cold and fever (15), and symptoms for acute diarrhoea namely fever, bloody stools and vomiting (16).

Upon gathering all related information, expert opinions were consulted. A group of experts including sponsor of the study, colleagues and clinicians reviewed the information. Consultation involved commenting on the questionnaire, determination of new and important information that were absent but needed, and/or removal of non-relevant information from the instrument, based on their extensive expertise in the field of medical and instrument development (14). Responses and feedback were collected, summarised and the questionnaire was revised. With this, a draft questionnaire in the source language (English) was produced.

Content validity (English version)

Content validity refers to the appropriateness of an instrument that enables it to adequately measure the targeted outcomes (17). With the developed questionnaire in source language (English), the instrument was first pretested among a small group of experts (10 experts), that are well versed in the English and have expertise on the contents of the questionnaire. Content validity aimed to identify the appropriateness of the content in the questionnaire, whereas language validity aimed to ensure the comprehensibility of wording, sentence, style and communication effects of the questionnaire (11, 18). All experts were required to independently rate each question and item with “YES” and “NO”, where “YES” was given a score of one and “NO” was given a score of zero according to a binary scoring system (17, 19). Content validity index (CVI) was calculated based on the comments and feedbacks from the experts. CVI value was computed in two forms; I-CVI (Item-level Content Validity Index) for individual items, where the number of experts answering “YES” was divided by the number of total experts involved, and S-CVI (Scale-level Content Validity Index) for the overall scale, where I-CVI for all items are summed (19). S-CVI was computed in two ways, namely S-CVI/Ave (averaging calculation method) and S-CVI/UA (universal agreement calculation method). S-CVI/Ave was calculated from total I-CVI value divided by total number of items whereas S-CVI/UA was calculated by getting the number of items which had 100% agreement and divided by the total number of items (19). An index value of 0.80 has been denoted as acceptable, with items of the content being valid and relevant (20).
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Figure  1: Schematic diagram of the development of questionnaire (Phase I) and translation and validation of questionnaire (Phase II).




Phase II: Translation and Validation of Questionnaires

The translational process to produce questionnaires in two languages (source and target) utilised a decentering technique involving paraphrasing and translation between source and target languages (21, 22). In this study, forward- and backward-translations were applied in the translation process. The Basic Lifestyle and Demographic Questionnaire (BLDQ) and Monthly Health Questionnaire (MHQ) in English were translated into the Malay by two independent translators: a bilingual researcher and a qualified linguistic expert. Translation aimed at transferring the true meaning of the context from English to Malay while preserving the original meaning, style and effect of the text. In order to achieve high quality translation, the reliability, fluency and appropriateness of the translated instrument were heavily emphasised (11, 23).

Forward translation

Forward translation involved translating the English questionnaires into Malay (target language) by two certified independent bilingual translators. One of the translators was knowledgeable about health care terminologies and content of the questionnaires in both languages, while the other translator has such capabilities in addition to proficiency in informal phrases, slang and jargon, idiomatic expressions and emotional terms commonly used in the Malay community (23). These are needed to comprehensively envelop coherent medical aspects with cultural nuances of informal conversations. The translated Malay questionnaires were presented at board meeting, for comparison with the original English version to identify any ambiguities and discrepancies of words, sentences and meanings. Ambiguities and discrepancies were discussed and resolved using a committee-consensus approach to produce a reconciled version of the translated questionnaire. All revisions made were carefully documented in a reconciliation table showing the source language version, target language version, comments and modifications made.

Content validity (Malay version)

The translated questionnaire (in Malay) was subsequently pretested by another 10 experts who are well versed in the Malay and knowledgeable on the content of the questionnaire. The validation process was carried out as mentioned in Section Content Validity (English Version).

Back translation

Upon amendment, the translated questionnaires (Malay; target language) were subsequently translated backward into the source language (English). Two independent translators with qualifications as described in Section Forward Translation were recruited, with the exception that they are well-versed in English (source language) instead, to translate the Malay versions of questionnaires into English. They were completely blinded to the original version of the questionnaires and the questionnaires being back-translated (24). Two different versions of English-translated questionnaires were discussed and reconciled for any discrepancies and ambiguities. The Malay version was revised and modified. All revisions and modifications were done with consensus among all the translators, investigators and research team members. All revisions made were carefully documented in a reconciliation table showing the source language version, target language version, comments and modifications made. Final versions of questionnaires in English and Malay were finalised and subsequently pretested for face validity.

Face validation

Face validity is also known as surface validity, logical validity or appearance validity (25). It was carried out by the target group and technically untrained observers who determines the validity of the measurement procedure or domains.

Face validation assessment was carried out by 30 volunteers recruited from target population who will be responding to this instrument. A written informed consent was obtained from all the volunteers before assessment. Those recruited were parents and primary caregivers of pre-school children. They evaluated the instructions, response format and the items of questionnaires for clarity. Similar to content validation, all 30 volunteers were required to independently rate each question and each item was rated according to a binary scoring system (17, 19). All feedbacks were documented in a reconciliation table, discussed and revised where needed, via consensus among the translators, investigators and research team members. Face validity index (FVI) was calculated to determine the quality of the translated questionnaires.

RESULTS

Phase I: Development and Validation of Questionnaires

Development of questionnaire

In developing the questionnaire, several methods were applied to gather information and ideas prior to constructing the domains for measurements of diarrhoea and respiratory-related illnesses among young children. Literature search indicated that symptoms commonly associated with respiratory-related illnesses were rhinitis, nasal blockage, sore throat, cough, common cold and fever. Discussions from focus group yielded additional symptoms such as runny nose, sneezing, wheezing, hoarseness, mucus production and vomiting.

Literature search on acute diarrhoea indicated that main symptoms include fever, bloody stools and vomiting. Similarly, discussions from focus group yielded additional symptoms such as abdominal pain, dehydration, nausea, loss of appetite, dizziness and rectal pain. Colour of stool during diarrhoea was also included in the questionnaire as colour changes may occur indicating other underlying causes of diarrhoea.

Initially, the administration of antibiotics was set as an exclusion criterion to exclude subjects who have administered antibiotics prior to the trial. However, based on opinions of experts, such an exclusion criterion was deemed unethical as children should not be forbidden to take antibiotics when it was prescribed and necessary. Thus, this exclusion criterion was removed. In addition, in the initial draft questionnaire, the duration (number of days) of symptoms for both diarrhoea and respiratory-related illnesses was not included. Upon discussion in focus group and opinions from experts, this information was deemed important and have thus been included.

Content validity (English version)

Contents of both questionnaires (BLDQ refer to S1 File; MHQ refer to S2 File) were validated for content and language by 10 experts. The BLDQ consisted of 38 items in four different sections (Table 1). Some minor modifications have been performed upon reconciliation of the draft questionnaires. In Section C (Child’s health details), the phrase “Participant’s health details” was changed into a more specific term “Child’s health details”. In Section D (Child’s lifestyle), the phrase “Currently have pets or small animals at home” was changed to “Currently have pets or small animals at home? If yes, please state” for better clarify and specificity.

Content validation produced an overall validity index of over 0.80, with a universal agreement index (S-CVI/UA) of 1.00 for both Sections A and B, and 0.91 and 0.86 for Sections C and D, respectively. An average index (S-CVI/Ave) of 1.00 for Sections A and B, and 0.99 for Sections C and D were obtained (Table 1).


The MHQ comprised of 72 items categorised into four sections (Table 2). An average index (S-CVI/Ave) of over 0.80 was obtained from all four sections. A universal agreement index (S-CVI/UA) of 0.40 was obtained for Section A, and 1.00, 0.98 and 0.83 for Sections B, B (I) and B (II), respectively.

Phase II: Translation and Validation of Questionnaires

Forward and backward translation

The reconciliation process indicated that the forward translated basic lifestyles and demographic questionnaire did not require further modifications during back-translation (back to English). Five items in the monthly health questionnaire required minor modifications and rephrase during the reconciliation of forward translation. Meanwhile, no adjustment was needed in both questionnaires upon comparison between the back translated and the original English versions.

Content validity (Malay version)

Content validation was also conducted for the forward translated questionnaires (Malay version). In the BLDQ (S3 File), content validation produced an overall validity index of over 0.80, with a universal agreement index (S-CVI/UA) of 1.00 for all four Sections A, B, C and D. An average index (S-CVI/Ave) of 1.00 was obtained for all four sections as well (Table 3).

Meanwhile, an average index (S-CVI/Ave) of over 0.80 was obtained from all four sections for the MHQ (S4 File). A universal agreement index (S-CVI/UA) of 1.00 was obtained for section A, and 0.50, 0.93 and 1.00 for sections B, B (I) and B (II), respectively (Table 4).


Table 1: Content validity index for Basic Lifestyle and Demographic questionnaire (English) by ten respondents



	Items

	Section




	A

	B

	C

	D




	S-CVI/Ave
	1.00

	1.00

	0.99

	0.99




	S-CVI/UA
	1.00

	1.00

	0.91

	0.86




	Average proportion of items
	1.00

	1.00

	0.99

	0.99





Note: S-CVI (Scale-level content validity index); UA (Universal agreement calculation method); Ave (Averaging calculation method); S-CVI/UA (Scale-level content validity index, universal agreement calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method); Average proportion of items judged relevant across the ten respondents.


Table 2: Content validity index for Monthly Health Questionnaire (English) by ten respondents



	Items

	Section




	A

	B

	B (I)

	B (II)




	S-CVI/Ave
	0.88

	1.00

	0.99

	0.93




	S-CVI/UA
	0.40

	1.00

	0.98

	0.83




	Average proportion of items
	0.88

	1.00

	0.99

	0.93





Note: S-CVI (Scale-level content validity index); UA (Universal agreement calculation method); Ave (Averaging calculation method); S-CVI/UA (Scale-level content validity index, universal agreement calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method); Average proportion of items judged relevant across the ten respondents.


Table 3: Ratings on Item Scale by ten respondents for the Basic Lifestyle and Demographic Information questionnaires in English and translated questionnaires in Malay



	Items

	Sections




	Original English version

	Translated Malay version




	A

	B

	C

	D

	Overall

	A

	B

	C

	D

	Overall




	S-CVI/Ave
	1.00

	1.00

	0.99

	0.99

	0.99

	1.00

	1.00

	1.00

	1.00

	1.00




	S-CVI/UA
	1.00

	1.00

	0.91

	0.86

	0.95

	1.00

	1.00

	1.00

	1.00

	1.00




	Average proportion of items
	1.00

	1.00

	0.99

	0.99

	0.99

	1.00

	1.00

	1.00

	1.00

	1.00





Note: S-CVI (Scale-level content validity index); S-CVI/UA (Scale-level content validity index, universal agreement calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method); UA (Universal agreement calculation method); Ave (Averaging calculation method).


Table 4: Ratings on Item Scale by ten respondents for the Monthly Health Condition questionnaires in English and translated questionnaires in Malay



	Items

	Sections




	Original English version

	Translated Malay version




	A

	B

	B (I)

	B (II)

	Overall

	A

	B

	B (I)

	B (II)

	Overall




	S-CVI/Ave
	0.88

	1.00

	0.99

	0.93

	0.97

	1.00

	0.90

	0.99

	1.00

	0.99




	S-CVI/UA
	0.40

	1.00

	0.98

	0.83

	0.90

	1.00

	0.50

	0.93

	1.00

	0.93




	Average proportion of items
	0.88

	1.00

	0.99

	0.93

	0.97

	1.00

	0.90

	0.99

	1.00

	0.99





Note: S-CVI (Scale-level content validity index); UA (Universal agreement calculation method); Ave (Averaging calculation method); S-CVI/UA (Scale-level content validity index, universal agreement calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method).

Face validity

Face validation was performed using the finalised version of translated questionnaires with a total of 30 volunteers from a target population who were parents with pre-school children and literate in the Malay. Similar to content validity, computation of face validity also included item-level face validity index (I-FVI), scale-level face validity index (S-FVI), universal agreement index (S-FVI/UA), averaging index (S-FVI/Ave), and average proportion of items judged clear/comprehensible across 30 respondents. All items showed an index 1.00 for all the sections of all questionnaires studied (Table 5 and Table 6).

DISCUSSION

Cross-cultural translation and validation involves more than a literal translation which is crucial to produce a valid and suitable questionnaire or instrument, applicable in different target populations from different cultures and languages (26, 27). A new questionnaire or instrument can be adapted from the established ones or developed from scratch. Here, we developed a new questionnaire which was suitable to measure occurrences of diarrhoea and respiratory-related illnesses among children in Malaysia. During development of the questionnaires, ideas and contents were gathered from expert opinions, literature reviews and discussions in a focus group.

The new questionnaires drafted in the source language (English) were translated forward and backward. Translation process was challenging as the words in the source language have no equivalent words in the target language, while the meaning of the original version needed to be preserved and retained (24, 27). In the current study, the BLDQ and MHQ were translated from the source language (English) into the target language (Malay). The translation process was performed by local Malay linguistic experts, with cooperation from the investigators, to assure that the Malay translations retained the original meaning of the English version questionnaires. Content validations of the translated version questionnaires in Malay among 10 experts showed good clear understanding of the contents and the languages used. This indicated that the translation process was culturally valid and reliable to be used in the target population. Reliability is referred to the accuracy of a translated version from the angles of semantic equivalence, technical accuracy and textual completeness. It is of utmost importance that the translation is readable, clear and conforms to the grammar and discourse conventions in the translated language. Also, the translated version should be stylistically appropriate, culturally acceptable by the target population and should have the same communicative effect as the source language. A content validity index of 0.8 or more for a new tool is deemed acceptable and applicable (17, 19, 20). In this study, both BLDQ and MHQ showed an overall CVI of over 0.95, indicating the contents were highly relevant to represent the measured outcome and the Malay population. In addition, the original questionnaires (English) and the translated version (Malay) showed a high CVI, indicating similar patterns and good agreement between both English and Malay versions.


Table 5: Face validity index for the Basic Lifestyle and Demographic Information questionnaire by 30 respondents



	Items

	Section




	A

	B

	C

	D

	Overall




	S-FVI/Ave
	1.00

	1.00

	1.00

	1.00

	1.00




	S-FVI/UA
	1.00

	1.00

	1.00

	1.00

	1.00




	Proportion Clear/Comprehensible
	1.00

	1.00

	1.00

	1.00

	1.00





Note: S-FVI (Scale-level face validity index); S-FVI/UA (Universal agreement calculation method); S-FVI/Ave (Averaging calculation method); Average proportion of items judged clear/comprehensible across 30 respondents.


Table 6: Face validity index for the Monthly Health Questionnaire by 30 respondents



	Items

	Section




	A

	B

	B (I)

	B (II)

	Overall




	S-FVI/Ave
	1.00

	1.00

	1.00

	1.00

	1.00




	S-FVI/UA
	1.00

	1.00

	1.00

	1.00

	1.00




	Proportion Clear/Comprehensible
	1.00

	1.00

	1.00

	1.00

	1.00





Note: S-FVI (Scale-level face validity index); S-FVI/UA (Overall universal agreement calculation method); S-FVI/Ave (Overall averaging calculation method); Overall average proportion of items judged clear/comprehensible across 30 respondents.

The back translated version (from Malay back-translated to English) was subsequently compared with the original source language version (English) by a group comprising of translators and investigators. Upon discussion and reconciliation, only minor amendments were needed, indicating clarity and the absence of discrepancies and/or ambiguities.

Face validity is often employed as an assessing index to demonstrate robustness against scrutiny and to illustrate the level of understanding by the target population towards items in a questionnaire (28). An FVI value of 1.0 obtained from the face validity pilot testing involving 30 respondents that represented future potential subjects (parents of pre-school children), indicated the suitability for use among the Malay-speaking population. In addition, the subjects involved in this process were randomly selected, thus minimising selection bias.

CONCLUSIONS

To our knowledge, this is the first instrument which is developed, translated and validated in Malay, to evaluate the occurrence and prevalence of diarrhoea and respiratory-related illnesses in young children during probiotic administration. This instrument is also simple, easily understood and could be applied to subjects from other age groups with minimal alterations.
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ABSTRACT

Background: Problem based learning (PBL) is both a constructivist pedagogic philosophy and an instructional format for promoting contextual, co-operative and self-directed learning; it is traditionally conducted as face-to-face tutorials. This study explored the utility of the live online chat application Google Hangouts, which we refer to as LOVE-PBL, for running synchronous PBL tutorials that included participants in different locations. Method: Data were collected from student participants using a mixed-methods approach, comprising a self-administered questionnaire and focus groups. We evaluated student participants’ perceptions of their learning experience and the effectiveness of online PBL via Google Hangouts. Results: More than 70% of participants agreed that learning outcomes were met using the Google Hangouts platform, and 50% felt that the ability to record the sessions was useful for learning and reflection. The major factors for effective online PBL were reliable internet connectivity, a conducive environment, and technical familiarity with the chat application and its functionality. Conclusion: Although online discussions do not fully equate to face-to-face conversations with regard to utility and enjoyment, learning outcomes are not compromised. Online chat applications thus extend the utility of PBL, and their use adds to the accessibility, flexibility and convenience that learners expect of higher education in a digital age.
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INTRODUCTION

Problem based learning (PBL) is both a constructivist pedagogic philosophy and an instructional format for promoting contextual, co-operative and self-directed learning (1). Since its introduction in the 1970s, PBL has been widely adopted in higher education because of its student-centric nature as well as its potential to improve learning and to cultivate self-direction. In PBL, effective learning hinges upon engagement with authentic problems that stimulate exploration, activation and clarification of existing knowledge, its elaboration and the shared construction of meaning.

PBL typically involves face-to-face interaction in a group of five to eight individuals, with a facilitator, over two or three sessions. The role of the facilitator is to stimulate active learning instead of “delivering knowledge,” as is common in didactic teaching. In an era increasingly characterised by borderless education, technological advances continue to remove constraints of location, time and space from learning. The rapid growth of electronic-learning (e-learning) has lead to the introduction of online-based PBL (2). E-learning can be defined as the use of digital technology, including mobile devices, internet technologies, and a broad array of applications, that may facilitate and improve learning (3). Online technologies now enable PBL to be conducted anywhere, on any compatible device and at any time. Technology can be seen as a catalyst for massive transformation in educational systems, and educators/teachers face the continual, evolving challenge of making learning engaging and relevant to digital natives. The utility of online communications platforms can be defined in terms of their ability to closely mimic face-to-face tutorials (4), supporting efficient, holistic transmission and interpretation of both non-verbal cues and verbal messages.

The increased usage of online communications applications has led to studies comparing face-to-face and online learning. Some studies show no significant difference in learning experience between face-to-face PBL and PBL in an online environment regardless of learner styles, gender and group dynamics (5, 6). Current levels of internet connectivity, mobility and bandwidth should enable individuals in different locations to participate in synchronous PBL discussions via online communication platforms that allow participants to see and hear each other and to share learning resources. Studies have shown that online learning has the potential to promote student-centred learning (7). The application of synchronous virtual interaction via Google Hangouts enables users to converse with and see each other and to share both online and other learning resources from remote locations. This application is accessible from any smart-mobile devices (Android, iOS, and the web) and desktop computers that commonly have built-in cameras, microphones and speakers, or support the use of headphones. Google Hangouts also has a chat box for simultaneous text messages and enables users to share their device screens or files on their devices. Conversations/interactions can be recorded and broadcast as YouTube videos, accessible via cloud storage. The present study evaluated the utility of Live Online Virtual e-Problem Based Learning (LOVE-PBL) and the perceptions of student participants about its utility, addressing the questions “How effective is an online chat application for running PBL sessions?”, and “What are users’ perceptions of the use of Google Hangouts in PBL?”

METHODS

Study Design

This was a mixed-methods approach study conducted at the School of Pharmacy, International Medical University, Kuala Lumpur, Malaysia. The study evaluated students’ perceptions and experiences following the LOVE-PBL through a quantitative questionnaire study, then obtained in-depth insights of representative students through focus groups. Study approval, including ethics approval, was obtained from the Centre for Education, International Medical University (Innovative Medical Education Grant ID: ILTIG 15/3). Participants provided informed consent prior to inclusion in the study. All focus group transcripts were de-identified.

All Year 4 BPharm students (179) were invited to participate in this study, and a convenience sample of 27 participants volunteered for the LOVE-PBL. All participants had participated in PBL from Years 1 through 3. The purpose and objectives of the study were explained to all participants, and they were assured that their PBL performance would not affect their academic progress. The PBL problems (cases) were constructed for the study and not drawn from existing cases. The problems were clinical case vignettes, drawing upon the clinical pharmacy syllabus taught up to the end of Year 3. The study’s PBL tutors were all faculty members with pharmacy practise background, i.e., “expert tutors”, all drawn from the pool of trained and experienced tutors who regularly conducted PBL tutorials.

Live Online Virtual e-Problem Based Learning (LOVE-PBL)

All participants and facilitators attended sessions to become familiarised with the use of Google Hangouts, its functions and utilities. Participants were then randomly assigned to PBL groups, each of which had four or five individuals and one tutor. Each group undertook two PBL tutorials of two sessions (nominally 1.5 hours per session) each. The first tutorial was conducted face-to-face, and the second was conducted using Google Hangouts, with all group members participating from different locations. The online sessions were recorded and uploaded to cloud storage as YouTube videos, accessible only to study participants.

Following the completion of both sessions, data were collected from participants using a mixed-methods approach: (i) a de-identified self-administered questionnaire; and (ii) focus groups conducted by faculty researchers who were not tutors for the study’s PBL tutorials.

Study Questionnaire

The study questionnaire was developed by researchers and content-validated by two pharmacy academics. The questionnaire was divided into four parts. The first part consisted of demographic information including gender and academic year in which the students were enrolled, while the second part consisted of five statements that evaluated accessibility and internet connectivity. The third part consisted of nine items modified from Hassali et al. (8), which assessed experiences with LOVE-PBL. Items in Part 2 and Part 3 were rated on a 5-point Likert scale anchored on Strongly Agree and Strongly Disagree. These ratings were summarised descriptively using frequencies and percentages. Part 4 comprised two questions to elicit the use of recorded sessions of LOVE-PBL. The alpha reliability coefficient of the scale was 0.87, indicating satisfactory reliability.

Focus Groups

We conducted focus groups among the participants to obtain insights about their learning experiences through LOVE-PBL. We invited all participants to the focus groups. A semi-structured interview guide with open-ended questions developed from a review of the literature and the results of the questionnaire study was used (Table 1). The interview guide started with an open question to gather participants’ experiences with the online PBL. Subsequent questions were used to gain more in-depth information related to experiences and insights in the use of Google Hangouts, the factors that influenced online engagement, as well as barriers and facilitators.

To ensure that the participants were comfortable in expressing their opinions freely, the focus groups were conducted by two researchers (HME and HH) who were not tutors in the PBL sessions. Both researchers are pharmacy academics familiar with the PBL process and the conduct of focus groups. All focus group discussions were audio taped, transcribed verbatim and analysed using the General Inductive Approach. The first transcript was independently coded by two of the researchers (PSW and ELL) to generate a coding list. Based on the coding list, the remaining transcripts were coded. The codes were developed until all transcripts had been analysed. The researchers discussed and agreed on the development of the codes and themes to maximise reliability and credibility of analysis. Although data were transcribed verbatim, sounds and words that did not contribute to the main message in the participant quotes in this study were removed. Some explanations were added in parentheses to improve the overall readability of the quotes.


Table 1: Focus group open-ended questions



	What do you think about LOVE-PBL?

	What did you enjoy, and why?

	What did you not enjoy, and why?



	What do you think about the applications in Google Hangouts?

	How do you feel being recorded during your LOVE-PBL?

	What challenges did you face in the LOVE-PBL?

	What are your suggestions for improving your LOVE-PBL experiences?



	How do you think using Google Hangouts affected your engagement, compared to face-to-face?

	What do you think about the suitability of the case for the LOVE-PBL?

	What did the tutors do to engage the members of your group?

	From your observations, how did individuals’ communications change when communicating online, compared to face-to-face?



	Of the teaching and learning activities in which you have experienced, what types of teaching and learning activities can use Google Hangouts?

	How do you think Google Hangouts might make them better for students or teachers?






RESULTS

Perceptions and Experiences of LOVE-PBL

A total of 27 participants attended the LOVE-PBL and completed the questionnaire. The alpha reliability coefficient of the scale was 0.87. The majority of participants (67%) had not used Google Hangouts before taking part in this study. Participants’ perceptions of LOVE-PBL are shown in Table 2. Most participants agreed or strongly agreed that they enjoyed the sessions (59.2%) and that the learning outcomes for the session were met (77.8%). With regard to engagement, 44.4% of participants agreed or strongly agreed that they were able to engage with their group members during the session. Overall, 85.2% of the participants agreed or strongly agreed that the sessions effectively helped them to learn.

Recorded Sessions

Most participants (66.6%) reviewed the recorded LOVE-PBL sessions, and 50% felt that the recordings helped their learning and reflection. One feature of Google Hangouts, called Hangouts On Air with YouTube Live streaming, allows the session to be recorded. Despite this open feature, Google Hangouts protects users’ profiles by enabling users to control who can view the broadcast.

Accessibility and Internet Connection

After the online sessions, 40.7% of participants agreed or strongly agreed that the Google Hangouts platform was easy to use. Most participants (63%) took part from home; 4% and 14% of participants had internet connectivity issues in Session 1 and Session 2, respectively (Figure 1). They also reported audio and video problems.


Table 2: Perceptions and experiences of LOVE-PBL and “recorded session”
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Figure  1: Internet connection feedbacks.




Comparison with Face-to-Face PBL

Compared to face-to-face PBL, only 11.1% of participants agreed that using Google Hangouts was as effective. The majority did not prefer using this platform over face-to-face PBL (81.5%), and 55.5% disagreed or strongly disagreed that Google Hangouts is a suitable platform for PBL.

Learning Experiences Through LOVE-PBL

Eleven out of 27 study participants took part in the focus group interviews. The study participants were divided into two focus groups, with six participants in the first focus group and five in the second group. Each focus group took approximately 35 to 40 minutes. Themes identified from the transcripts may be categorised as (i) positive experiences with LOVE-PBL and (ii) barriers and challenges in the online environment. Table 3 shows a summary of themes and illustrative quotations from the participants.

Focus group participants extensively discussed their experiences with LOVE-PBL. They discussed being able to take part in PBL despite being away from campus and enjoying the convenience of not needing to travel to campus; they believed it was also more convenient for tutors. Most participants also enjoyed the features of Google Hangouts, particularly the ability to share and record. Sharing features allowed them to share links and articles during discussion. The “recording” feature allowed play-back that was useful for those who missed the session.


Table 3: Themes and illustrative quotations



	Theme

	Illustrative quotations




	Positive experiences
	
I really prefer Google Hangout session because, for example, I am in New Zealand, I can even talk to everyone in Malaysia. Or somehow if I am going to some place to buy something, and I am not in front of my computer, I can also use by using the smartphone. [I3S6]

I would say the recording part, because for me, even though I’m the audience, I know what’s going on. So, I think I like that about the Google Hangout. Like even if you are disconnected right, you can still go back and be the audience and you are still participating somehow. [I3S3]

We can also share the articles’ link, and then as we discuss, we can open the link and look at the article online. [I2S1]

Google Hangout can carry out during discussion with the lecturer, like some informal discussion. Because during sem (Semester) 7 we also tend to have to meet lecturers quite often. Lecturer also very very busy. So if got Google Hangout then we can contact with them quite often also. [I3S4]





	Barriers and challenges
	
And this room is terrible, and when we are talking, it’s like the sentence is cut into pieces. [I1S2]

I think there is another member who conduct it at home but she’s (another participant) facing some problem, like she connected but she cannot hear what is. [I1S1]

I mean the flow actually is not very good because you have to wait for someone to finish their talking. You cannot; it’s very hard to interrupt. [I3S2]

As the trigger is a little bit complicated for Trigger 2, so I think the facilitator should upload it a little bit earlier. She upload it 10 minutes before the session and is too many pages and we take time to print it out and then after we print it out, the session is almost; the time is almost started already. And we are like spending time on the trigger. [I1S2]







Participants also highlighted barriers and challenges that affected their learning experience with LOVE-PBL. When asked about engagement and communication during LOVE-PBL, the majority mentioned that their communication was not ideal. One participant said that sentences were cut into pieces during online communication, while some reported having to wait for their turn to speak. Participants also mentioned that bandwidth varied greatly between locations, which affected their connectivity and thus their level of communication. Other challenges that participants discussed extensively were the clinical case (trigger); most participants found the clinical case too complex. The time allocated to read and discuss the case was insufficient. Participants suggested that the case be uploaded online before the session to provide more reading time.

DISCUSSION

Online chat applications should enable PBL tutorials to accommodate participation from different locations, in real time, provided these applications (4) allow efficient, holistic communication. In this regard, our exploratory-evaluative study not only demonstrated the utility of LOVE-PBL but also identified associated limitations and advantages. The advantages are the ability to access the discussions from any location with internet connectivity; the ability to instantly share learning material; and the option of recording or saving the sessions as YouTube videos for later review – this was valued by study participants. Studies suggest that video is a powerful tool for objective reflection on performance (9, 10). Review itself facilitates this reflection, develops the cognitive schemata for problem solving and decision making in healthcare communications (11), and may promote development of meta-cognition. The chief limitation is the reliance upon sufficient bandwidth and uninterrupted internet connectivity. This limitation could be exacerbated by the group sizes (10 students) typically used in our setting: the study PBL groups contained only four to five students each. To address this, online communication ground rules could be set (12). However, the effect on spontaneity, and thus group dynamics, needs to be further evaluated: Participants commented that online interaction was not as spontaneous as face-to-face interaction, and they said that they preferred face-to-face sessions.

The study used convenience sampling, recruiting volunteers who were senior students and interested in exploring the use of Google Hangouts in “formal classes”. We are thus cautious in generalising their engagement, responses and perceptions to the remainder of their large cohort. As this is a cohort of digital natives, a generally positive attitude towards the use of online chat applications may be anticipated, but a positive attitude towards its use for academic work cannot be assumed. A pilot study by Ng et al. (13) indicated that use of web conferencing application (Adobe Connect) for PBL was effective and popular. The ability of Google Hangouts to support the PBL group sizes (10 to 12 individuals) typically used in our setting must also be evaluated.

Entirely new PBL cases were constructed for the study rather than using or modifying existing cases. In hindsight, using previously evaluated cases (that participants had not encountered before) would have avoided potentially confounding the study by participant difficulty with cases in a new or unexpected format, and not by the online application. The new cases each comprised several A4 pages of patient case notes and laboratory investigation data, accessible online only from Session 1 of each PBL tutor. Participants commented that the length and (perceived) complexity of the cases was challenging. Use of the material was inhibited by not having paper copies; participants suggested allowing download of the materials ahead of the PBL, to enable printing.


In this study, the learning outcomes are not compromised via LOVE-PBL: 77.8% of participants agreed that learning outcomes were met despite challenges and barriers. This could be due to the nature of learning in PBL itself, which involves identifying gaps in learning, searching, and analysis of ideas and information, all of which promote the achievement of learning outcomes. Despite positive responses on learning, 70.3% of the participants disagreed that online PBL is as effective as face-to-face PBL. Focus group participants commented on that unstable internet connections and poor audio quality hindered smooth group discussion. The effectiveness of LOVE-PBL in this respect needs further evaluation of technical aspects and the environment. The study did not evaluate the extent to which group members used Google Hangouts or any other online platform in the period between formal sessions, which is used for searching for and learning information to be discussed and presented in Session 2. This period between formal sessions may include smaller, perhaps ad hoc discussions and is the time when most actual learning occurs. This major omission needs to be addressed in further work. A study by de Leng et al. (14) of the use of a virtual learning environment (VLE, e.g., Blackboard) in face-to-face PBL tutorials found that the VLE stimulated interactions in both PBL sessions, but distance interaction was not stimulated via the VLE.

The successful use of LOVE-PBL largely depends on (i) internet connectivity, (ii) user familiarity with the platform/application, and (iii) special features that enable recording of PBL sessions via the Hangouts On Air application. Whilst Google Hangouts features can enhance the learning experience, internet accessibility and bandwidth are the main limiting factors.

CONCLUSION

Despite its limitations, this study supports the effectiveness of an online chat application for conducting synchronous PBL where participants are geographically distributed. The utility and enjoyment of online PBL does not equate fully to face-to-face sessions. Further study of environmental and technical aspects is required to augment these findings. Online learning enhances accessibility, flexibility and convenience, factors that continue to increase in importance in higher education.
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ABSTRACT

Introduction: Bioethics subject which is part of the curriculum in higher education has a slightly different orientation compared to the science subjects. This study investigates the challenges of teaching bioethics subject to the health sciences students and the outcome of using mixed educational background classes in bioethics. Methods: Discussions among lecturers of bioethics were conducted to determine the possible challenges when teaching bioethics to the health sciences students who are accustomed to the format of science subjects. Results of written bioethics tests (multiple choice questions [MCQs] versus short essays) were also analysed among students from nine different health sciences background (biomedical sciences, nursing, speech pathology, dietetics, nutrition, medical radiation, audiology, sports science, and occupational safety and health) as a measure of the students’ understanding of the bioethics subject. Findings: The challenges of bioethics teaching were divided into five categorical themes; (i) attitude/discipline, (ii) background knowledge, (iii) reasoning/critical thinking, (iv) knowledge/jargon, and (v) diverse educational background. Excellence performances were demonstrated by the students across the ten disciplines in the direct MCQs while they did very poorly (p < 0.01) in the critical thinking short essay questions. Conclusions: Bioethics proof to be a challenging subject for the health sciences students as this subject deal with complex issues of ethical concerns which differ with most science subjects. Combined efforts of the educators and students are needed in order to address these challenges and stimulate the understanding of bioethics.

Keywords: Bioethics, Health Sciences, Mixed-ability class, Challenges

INTRODUCTION

Ethics is a sub-branch of philosophy field seeking the right and wrong in given circumstances (1). In an ethical discussion, an individual seeks to determine the good and the bad side of a decision with supporting reasons. Bioethics on the other hand is the study about the norm of right and wrong in the field of medicine and health sciences (2). It provides a guideline on the appropriate actions to be taken in a given situation. The discussion on bioethics integrated the theory, principles and the legal consequences of an action and decision.

Health Sciences is a field of science that actively combined the used of science, technology, engineering and mathematics in diseases and health care deliveries. This multidisciplinary field aims to improve the holistic health and well beings of both humans and animals. Health sciences contribute to the body of knowledge mostly via research, theoretical applications and documentations. The factors which impact health, etiology of diseases, and the risk factors and diagnosis, were discovered in this field through research and these were eventually translated into the clinical settings. The disciplines of health sciences include anatomy, physiology, pathology, immunology, virology, dietetics, and various other sub-disciplines related to applied sciences.

Bioethics course is commonly integrated into the curriculum of most universities producing health sciences students (3–6). The subject of bioethics itself is very challenging especially to the sciences students that are used to logical and straight thinking based on given facts. In bioethics, students are expected to engage in critical thinking and rigorous discussions of a given issue. Unlike pure sciences subjects, there are no right and wrong answers in bioethics. Students can take different stands however with the correct reasoning and arguments. They must provide strong justifications for their stand while bearing in account the justifications from the opposite side. Teachers or lecturers act as the facilitators to stimulate discussions and active thinking in classes. These alone prove difficult to the majority of health sciences students as they are used to memorising hard facts and reiterate them during the exam. In addition, the questions format differs between bioethics and sciences subjects, which provides an additional challenge to the health sciences students (7). The straight forward facts-based questions in science subjects are usually in a multiple-choice question (MCQ) format or short essays. In bioethics, questions are usually case-based in short essay or long essay formats where students will be expected to analyse the given situations.

In the School of Health Sciences, various science disciplines will be placed under the same management system. Certain common subjects such as bioethics will usually be shared by the various courses and it is a norm to combine the students in one big class. Meaning that students from different sub-disciplines of health sciences will share the same time slots and the same teaching approaches regardless of the educational backgrounds, skills, interests and learning abilities. This class is known as the mixed-ability class or heterogeneous class. The higher heterogeneity level of a class, the more challenging it is for the educators.

The first objective of this paper is to explore the challenges faced in the teaching and learning of bioethics to the mixed-ability class of the health sciences students which are accustomed to learning sciences. The second objective highlights the students’ performance based on the different format of exam questions, based on the same teaching approaches in the mixed-ability class. This study is important to identify current challenges and problems of this philosophical-based course towards the best design of bioethics curriculum for the health sciences students.

METHODOLOGY

Sample Population

This study is a mixed methods study design. The first part involved a cross sectional study involving the third year students from the School of Health Sciences, Universiti Sains Malaysia. The second part involved a focus group discussion among the educators of bioethics course. Currently, bioethics course is offered to all third year students in the School of Health Sciences. The students were from nine difference health sciences courses namely Biomedical Science (n = 42), Sports Science (n = 25), Nutrition (n = 34), Dietetics (n = 30), Environment and Occupational Health (n = 24), Nursing (n = 27), Medical Radiation (n = 24), Audiology (n = 18) and Speech Pathology (n = 10). The total cohort of this study was 234. The mean age was 23.78 (range: 22 to 43), with 55 male and 179 female students.


Challenges of Bioethics Teaching to the Health Sciences Students

The students from the nine different courses were exposed to the same teaching methods by five different lecturers of bioethics. Conventional styled lectures were given to the students in one big lecture hall. The duration of each lecture was one hour, conducted twice in a week for a total of 12 weeks. Tutorial classes were also conducted once a week for one hour in a tutorial room where students were divided according to their respective courses, also for the duration of 12 weeks.

After 12 weeks, a one-hour discussion was carried out involving the five lecturers of bioethics. The focus was on the main problems and challenges faced when conducting bioethics classes to these students of health sciences. The main challenges faced were recorded and categorised into different themes. Therefore, for the analysis of the qualitative data, the method of content analysis with categorical thematic was chosen.

Outcomes of Bioethics Teaching on the Mixed Ability Classes of Health Sciences Students

Written assessments were conducted to assess the ability of the mixed classes towards the teaching approaches. The assessments also measure students understanding and data were categorised based on each sub-discipline in health sciences. These cohorts sat two different tests; Test 1 where the questions were a standard direct objective questions (MCQ) similar to the format of science subjects and Test 2 questions are application and critical thinking essay questions.

Data were analysed using GraphPad Prism Version 7.00 for Windows (La Jolla California, USA) and Microsoft Excel 2017. One-way ANOVA was used to analyse the differences in performance between sub-disciplines. A p value less than 0.01, two-tailed was considered significant.

FINDINGS

Challenges of Bioethics Teaching to the Health Sciences Students

In the focus discussion among the educators of bioethics, there are significant challenges identified when teaching bioethics to the health sciences students of various sub-disciplines. These challenges where categorised into five themes. The five categorical themes and their illustrative issues were summarised in Table 1.

Outcomes of Bioethics Teaching on the Mixed Ability Classes of Health Sciences Students

Figure 1 shows the average bioethics test scores based on the direct questions MCQ format from nine different sub-disciplines of health sciences. All sub-disciplines recorded the scores of more than 60% and there was no significant difference on the scores recorded except for the sport sciences students (average 66.96 ± 2.08) and nursing (average 67.28 ± 1.65).

Figure 2 shows the average bioethics test scores of the case study-based essay format from the nine different sub-disciplines of health sciences. All sub-disciplines recorded the score of less than 50% except for Dietetics sub-discipline with the score of 53.00 ± 2.07. Medical Radiation sub-discipline shows the lowest score of 24.58 ± 2.49.

Figure 3 compares the test scores of MCQ and essay questions from the nine sub-disciplines of health sciences. Across the nine sub-disciplines, the results were consistence in each discipline; all students scored significantly better in the direct MCQ questions compared to the case study-based essay questions (p < 0.01 for all).


Table 1: The categorical themes on the challenges of bioethics teaching and learning to various sub-disciplines of health sciences students and their illustrative issues



	No.

	Categorical theme

	Illustrative issue




	1.
	Attitudes/Disciplines
	This course was offered as a compulsory elective course to the science students. Naturally, students viewed this course as having relatively lower value than their core courses. Therefore, their attitude/disciplines towards this course is less than the core courses.



	2.
	Background knowledge
	There was an insufficient time to gain in-depth knowledge based on the 2 hours a week classes (plus one-hour tutorial slot). Students with little bioethics background were encouraged to do some background reading outside the class. However most of them failed to do so. They depend on the notes given in the classes which are not sufficient.



	3.
	Reasoning and critical thinking
	Majority of the health sciences students are lacking critical thinking and reasoning per case basis as they are used to memorising theories taught in classes with minor arguments. Most of the sciences theories are hard facts proven by strong experimental data. This proves difficult in bioethics classes as bioethics teaching will lead to arguing certain facts with justifications especially when discussing case study. Therefore, educators in bioethics should encourage this thought process better.



	4.
	Language and jargon
	The jargons and words used in bioethics are different from the jargons used in health sciences subjects. Therefore, extra efforts and reading materials are required to translate these ethical jargons into understandable technical vocabularies.



	5.
	Diverse educational background and class size
	The bioethics class, being a common elective subject taken by all sub-discipline of health sciences, is a heterogeneous class. Mainly, student differs in term of their educational background which made this a challenging cohort to cater. They have different learning preferences and learning styles. They also differ in term of the level of knowledge and understanding. The size of the class is also very challenging making this hard to the lecturer to cater for individual needs. Tutorial sessions, although helpful as these students were divided based on their sub-disciplines are not enough to stimulate critical thinking among the students.
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Figure  1: Bioethics test scores (direct MCQ format) from nine different sub-disciplines of health sciences students.

Note: a - significant difference compared to nutrition sub-discipline; b - significant difference compared to sports science sub-discipline and c - significant difference compared to nursing sub-discipline.

The level of significant; p < 0.01.
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Figure  2: Bioethics test scores (case study-based essay format) from nine different sub-disciplines of health sciences students.

Note: a - significant difference compared to dietetics sub-discipline; b - significant difference compared to nutrition sub-discipline; c - significant difference compared to sports science sub-discipline; and d - significant difference compared to biomedical science sub-discipline.

The level of significant; p < 0.01.
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Figure  3: Bioethics test scores comparing the direct MCQ format with the case study-based essay format from nine different sub-disciplines of health sciences students.

Note: a - significant difference comparing between the two different format.

The level of significant; p < 0.01.



DISCUSSIONS AND CONCLUSIONS

The teaching and learning of bioethics are important as this subject teaches students to make important ethical decisions in everyday situations with the highest morality and integrity. In health sciences, bioethics is an important aspect as these students will learn about the protection of patients’ and clients’ best interest when they join the workforce while balancing between autonomy and responsibilities. In bioethics, students also learn to be responsible towards their decisions.


Teaching bioethics to students of health sciences come with huge responsibilities and bigger challenges. Some even argue that it is unrealistic to expect science teachers or lecturers to address moral and ethical aspects of science (8). The best person to teach is a philosopher. This is because health science describes material world whereas ethics deal with an action based on given knowledge. Thus, the skills and knowledge to teach ethics differ from those needed to teach health sciences subjects. However, it could be argued that, although philosophers are considered as masters in this field, the link between ethics and health sciences would be missing if they were to teach bioethics. In any higher institutions, the science curriculum is very pack resulting to the students to think that ethical courses are less important compared to their content-loaded core courses. Therefore, teachers with blended knowledge in ethics and sciences would be an advantage.

In this study, based on the focus discussion, five main challenges of bioethics teaching were identified. These include the (i) lack of attitudes, (ii) no background knowledge, (iii) lack critical reasoning skills, (iv) difficulty in understanding technical jargon, and (v) diverse students’ background in big classes. These identified challenges are also discussed in other studies (9, 10) meaning that they are the universal challenges that should be address when developing bioethics curriculum. In order to cater to these issues, teachers or lecturers involved must be able to stimulate and enhance interest in bioethics among students. Perhaps, discussion and engagement of contemporary and current issues might arouse students’ interest. With this, they learn to incorporate their knowledge of health sciences and learn that understanding health science precedes ethical decisions making. If students’ interest in bioethics could be stimulated, the attitude towards ethics course might change towards the positive side and the challenges listed above will resolve. In fact, studying bioethics is beyond conventionally styled lectures; a more interactive lesson plan should be developed. Different types of teaching methods could be used in ethics teaching. This is in accordance to another study which concluded that case discussion and using video as a teaching tool is the most effective means of learning ethics compared to power point presentations (11). In case discussion, students are able to contrast their different views during the short discussion group session. This method, well used at other teaching universities and ours was proven to stimulate interest and though processes better (12, 13).

In addition, the educators have to be able to stimulate active discussion among students. In our experience, students tend to keep to themselves during the discussion sessions especially when they are not confidence enough to argue certain points. However, students are more attentive and is not afraid to join in the class discussion in a similar study conducted in the United States (14, 15) and India (11). Therefore, whether this issue is related to ethnicity and cultural values remains to be studied. Maybe, issues discussed in class should be interesting and close to the students’ heart to engage in active discussion. Real cases could also be discussed to encourage reasoning and most importantly, the values reflected on these cases and the take home message should be embedded in the students.

Mixed ability classes of bioethics must be dealt with extra effort. In bioethics class, it is hard to ascertain that all students are learning effectively. Individual progress is hard to track and a balance in students’ participation will be hard to control. Certain individuals or sub-disciplines will dominate. The domination is reflected from the results of the case study-based essay questions in this study. Certain courses recorded higher scores with a large disparity with other health sciences sub-disciplines. In order to deal with this imbalances, lecturers should be aware that there are different learning styles that best suit difference sub-discipline and individual student; visual style, auditory learning and kinesthetic approaches (16).


The teaching style or slides presentation should accommodate the differences of the learning styles. In addition, asking specific questions, pair work, grouping or using specific materials are good ways of engagement (17). Lecturers should know the students’ educational background and give examples in class that truly reflect their disciplines. It was also suggested to separate students based on their learning ability to improve the teaching and learning performances. However, a study showed that grouping students by ability have limited advantages compared to the mixed-ability classes (18). In the mixed-ability classes, the interactions between students prove to be an asset provided that the educators can nurture this talent (19).

One of the issues in bioethics teaching is the bridging between science courses and philosophy-based course. Of these, the differences in the sciences based questions and the bioethics based question might influence students’ performance. The questions format; MCQ versus essay and the nature of the questions; straightforward direct questions versus application and critical thinking questions might prove to be a hurdle to the students. In this study, we showed that students’ performance was higher in MCQ-based questions compared to the essay questions. The MCQ questions are categorised under lower order thinking (LOT) questions which are usually straightforward fact-based questions (20). The essay questions are generally in higher order thinking skills (HOTS) category which involved the application of theories and critical appraisal. In health sciences field, fact-based questions dominate with less portion of case-study based questions. In bioethics, higher percentages of questions involved case studies and application (21). Therefore, explanation on the nature of questions should be carried out to the students so that they can prepare themselves accordingly. Exercise and past year questions should be discussed and distributed to the class to encourage the taught progression.

It was shown that students with adequate exercise and exposure to the nature of ethics question scored higher compared to the non-exposed students (22). The question to ask is how many exercises and questions should be discussed with the students to ensure a good performance from the students.

In conclusion, teaching bioethics to health science students is challenging. Although small classes of bioethics are preferable, large heterogeneous large classes of bioethics can be implemented into the health sciences education. However, the educators must be able to stimulate interest in ethics and get the students to participate in the ethical discussions actively. The transfer of bioethical knowledge is vital to produce a well-equipped individual that can balance between professionalism, responsibility, integrity and empathy upon entering the job market.
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ABSTRACT

Objective: This paper describes the patterns of professional identity development (PID) among medical graduates of a SPICES (i.e., Student-centred/teacher-centred; Problem-based/information gathering; Integrated/discipline-based; Community based; Elective/uniform; and Systematic/apprenticeship-based) curriculum implemented by the School of Medical Sciences, Universiti Sains Malaysia (USM). Methods: The phenomenological study design evaluated 50 medical graduates of USM who underwent housemanship at government hospitals in the Peninsular of Malaysia. Focus group interviews (FGI) were conducted to explore and capture the experience of the participants in relation to PID during medical training. Eight FGI sessions were conducted at a specific place as agreed by both researchers and participants. A thematic analysis technique assisted by Atlas.ti software was used to analyse the qualitative data. Results: The thematic analysis revealed that there were two themes: self-development and professional development. The self-development theme was represented by four categories: self-confidence, internal and external motivation, communication skills, and problem solving. The professional development theme was represented by five categories: social adjustment, leadership skills and management, team work, hands-on skills, and creativity. Conclusion: The formation of professional identity among USM medical graduates was related to self-development and professional development. This suggests that the USM medical curriculum is vital in shaping professionalism attributes among its medical graduates that are balanced among knowledge, skills, behaviours and values. Producing balanced medical graduates will ensure the highest quality of healthcare services provided to the country. The implications of this study and recommendations are discussed.

Keywords: Professional identity development (PID), Medical graduates, SPICES medical curriculum

INTRODUCTION

The main agenda of higher education institutions is to produce high-class graduates who have adequate knowledge and skills in order to meet the national mission (1). For that reason, a broad holistic and integrated curriculum has been developed in the higher education setting (2). One of the components that should be seriously considered to be incorporated in curriculum design is professional identity. Many theories and principles have been discussed in the literature to understand the concept of professional identity development (PID), particularly in higher education settings (3). Professional identity is developed by a complex interaction of many elements, such as knowledge, skills, human values and subject content (4). In a higher education system, PID is regarded as an on-going process of understanding and reinterpretation of knowledge in order to produce highly competent workers (4).

In medical education, teaching medical professionalism is a fundamental component of medical education, and the main objective is to ensure that students can understand the nature of their future work and its obligations, as well as internalise the value system of the medical profession (5, 6). Therefore, medical education is not only about acquiring an appropriate level of knowledge and developing relevant skills, but it also requires students to develop their professional identity (7). The way in which medical students develop their professional identity has important implications for their own well-being and for the relationships they form with their fellow workers and patients (8). Thus, aside from imparting the knowledge and skills necessary for the practise of medicine, medical schools must also ensure that their curriculum will enhance in students the ability to think, act and feel like a physician (5). Because PID is influenced by multiple factors such as the nature of the profession, authenticity of learning experience, and alignment between university and work roles (3, 9), in addition to embedding professional identity in formal academic activities, it should also be integrated in non-academic activities such as extracurricular programmes to foster and facilitate professional identity formation (10, 11).

Recent trends in medical education focus on identity formation, which has led medical education professionals to guide medical students to develop their professional identity (12, 13). Consequently, many approaches, methods, and activities have been combined into a single, holistic and integrated curriculum. However, this curriculum needs to be examined to ensure its effectiveness in shaping professional identity during medical training. Harden et al. (2) have incorporated their SPICES model (i.e., Student-centred/teacher-centred; Problem-based/information gathering; Integrated/discipline-based; Community based; Elective/uniform; and Systematic/apprenticeship-based) into the medical curriculum. Since its inception, the USM medical school has incorporated the SPICES model in its medical training curriculum in order to produce competent doctors. Although the SPICES curriculum has been implemented for the last few decades, no study explores the consequences of the SPICES curriculum on its medical graduates. Therefore, this study aimed to explore patterns of PID among medical graduates of a SPICES curriculum implemented by the USM medical school.

METHODOLOGY

Research Design

A phenomenological study design was carried out to explore PID dimensions among medical graduates. The study participants were selected by the purposive sampling technique based on the following criteria: (i) completed medical training at USM; and (ii) undergoing housemanship at government hospitals in the Peninsula of Malaysia. The estimated sample size based on achieving a data saturation point was a maximum of 60 house officers. Ethical approval was sought and obtained from the Human Ethics Committee of USM prior to data collection.

Data Collection

Focus group interview (FGI), a qualitative data collection method, was performed to gather the experience of house officers related to PID during their undergraduate medical training. FGI is a way of collecting data that essentially involve the engagement of a small number of people in an informal group discussion that focus around a particular topic or a set of issues (14). The interviews were conducted in hotels near the workplace of the participants from April 2015 to February 2016. Data collection ceased once the data saturation point was attained at the 5th interview. The interviews were audio recorded after getting permission from the participants and then transcribed verbatim. Each transcript was labelled with a specific code. For instance, in the code GR1-2/5/2015, GR1 means group interview 1, and 2/5/2015 is the date of the group interview conducted, which was on the 2nd May 2015. To ensure the credibility, transferability, confirmability and dependability of the qualitative data, several strategies such as triangulation, member checking, thick description and an audit trail were implemented.

Data Analysis

The transcripts were analysed by thematic analysis to generate insights and meaningful ideas that emerged from the data (15). This analysis is appropriate to construct and incorporate the personal meaning of participants on dimensions of PID that were developed as a result of the five-year undergraduate medical training in USM. This analysis involved three steps: (i) the audio records were transcribed verbatim by the researcher; (ii) the transcripts were repeatedly read and examined to identify terminologies, concepts and ideas that were related to the study objectives; and (iii) the relevant concepts generated from the second step were then clustered into specific categories and themes. The three steps were repeated until no new themes or categories emerged (16).

RESULT

Data collection was ceased after eight FGI sessions because the data saturation point was achieved. A total of 50 house officers participated, and their profiles are summarised in Table 1.

Data analysis generated two themes and nine categories. The themes were self-development and professional development. The nine categories were self-confidence, internal and external motivation, communication skills, problem solving, social adjustment, leadership skills and management, team work, hands-on skills, and creativity. Each theme and its categories are further described in the subsequent subsections.


Table 1: Participant profiles



	Item

	Number of participants

	Total




	Gender
	Male
	20

	50




	Female
	30




	Ethnic group
	Malay
	30

	50




	Chinese
	10




	Indians
	10





Theme 1: Self-development

Self-development occurs over the course of the entire life of a person (6, 17). Positive self-development for medical students is crucial in order to become a good doctor. This study reveals self-development comprises four categories: self-confidence, internal and external motivation, communication skills, and problem solving.

Category 1: Self-confidence

All of the participants admitted the significance of the self-confidence component in their PID. Data showed that they strongly agreed that Problem Based Learning (PBL), a SPICES medical curriculum component, had contributed to the knowledge and skills that helped them during the housemanship (HO) period. For instance,, several participants remarked about self-confidence:


“…during the HO, we have to present cases to the specialist…and the skill of the presentation has always been practised in…so PBL has helped us to be more confident…” GR2/2/7/2015

“…presenting a case in PBL, for example, is an opportunity to cultivate the students’ self-confidence. Since we have been familiarised with a problem during PBL sessions, it is easier to handle a similar problem that we have received in the real situation…” GR1/5/5/2015



Category 2: Internal and external motivation

Internal motivation occurs when someone engages in a behaviour due to his/her own internal desire to gain something that is personally rewarding (18). Extrinsic motivation occurs when someone is motivated by external factors to put efforts into earning rewards or avoiding punishment (18). Both types of motivation are crucial elements of PID. Several participants shared their insights on this element:


“…on the student oriented orientation, almost activities, such as discussions and presentations as well are conducted by the group members (students)…meaning that we actively involved ourselves during the study; supporting each other is our practise…this has led to a motivation zone…” GR520/1/2016



Category 3: Communication skills

In the medical context, communication is considered a two-way interaction between doctors and patients. This skill is vital in shaping PID among doctors. For instance, several participants from different interview sessions echoed this element:


“…in the Community and Family Case Study (CFCS) programme, we focus on disease; we know the CFCS programme is conducted in the sub-urban population…so we didn’t understand their language, values, etc. However, after a certain period, we were able to understand many things more easily…so we knew the patient’s background and how to deal with them properly…this experience we got from the CFCS activities was conducted in preclinical years of the study…finally it helps us in communicating better with a real patient in clinical years…” GR4/10/12/2015

“…we organised many activities during the CFCS programme, many people came to see us…we conducted interviews with them to know the back-ground, customs… people discuss with us many things that related to their health…so directly and indirectly we developed a high capacity of communications especially with the clients…” GR2/2/7/2015

“I agree that CFCS has provided us the skills to identify the peoples’ problems, and we are also suggesting some prevention measures to reduce those problems. Besides that, we also develop positive communication skills with them…this situation helped me on how to effectively interact with real patients during the HO…” GR3/10/9/2015



Category 4: Problem solving

Developing problem-solving skills is a crucial element of PID to ensure that medical schools produce competent future doctors who will be able to treat patients with the highest standard of care. The majority of the participants shared similar insights on this element. For example:


“In the PBL session, we were given a problem to be solved; we must know the issues in detail by analysing them; we discuss what should we do, how to explore the problems there, such as diagnosing disease professionally… so we learn about how to solve a problem in reality…” GR1/1/5/2015


“…CFCS programme has exposed the students to problems that occur in a real situation, whereby we have to manage many issues such as administration and academic issues, so by doing so we try to solve problems properly…” GR3/10/9/2015



Theme 2: Professional Development

Professional development refers to the activities that are performed by individuals to improve or sustain their professional credentials through seminars, coursework, informal education, attachments and conferences (19). In this study, five elements of professional development emerged: social adjustment, leadership skills and management, teamwork, hands-on skills, and creativity.

Category 5: Social adjustment

Social adjustment refers to the efforts of an individual to handle societal expectations in relation to standards, values, norms and needs in order to be accepted. In this study, it refers to efforts by the participants to understand the languages, values and emotions of their patients. The results showed that the participants gained meaningful skills related to social adjustment. The following comment reflected the element of social adjustment:


“…medical curriculum helped me a lot in order to understand the reality of the locals, for example, by joining CFCS and PBL programme, making us understand a variety of people in terms of languages, terminologies, culture, etc…CFCS programme also brought me closer to real society or patients that we will meet in the future…” GR5/20/1/2016



This element was further supported by another comment:


“…I very much agreed that specific activity in the curriculum has led me to improve my knowledge and experience of the local society such as food, language etc..all these are crucial for us to be a good doctor in the future…” GR3/10/9/2015



Category 6: Leaderships skills and management

Leadership is the ability of an individual or organisation to lead or guide people towards common goals and visions; it is an important attribute of medical professionalism in Malaysia (20). The elements related to leadership were frequently echoed by majority of the participants. For example:


“For example, I am a chairman of a committee, my team has organised many programmers. A few sub-committees have been set-up to facilitate the activities… this committee was setup based on the commitment and interest of the members…so, from this I learn how to organise it properly…” GR4/10/12/2015

“…before being an HO, we learned many related aspects in USM. For instance, students were given a specific task in PBL, so we have to conduct the task given properly by discussing it with the group members; here we learn about managing, and this situation will enhance other aspects as well…” GR3/10/9/2015



Category 7: Teamwork

It is obvious that teamwork is an important attribute of medical professionalism that every doctor must develop and nurture regardless of the healthcare setting across the globe (20). Teamwork enables doctors to work collaboratively and eventually leads to improvement in the quality of patient care. This concept was echoed by the participants as follows:


“We are sure that we cannot do the best thing if we are alone; we must commit and work together in conducting activities such as PBL or CFCS and…” GR1/1/5/2015


“Collaboration is a vital element to ensure the effectiveness of an activity…that is why as a doctor, we practise this skill at all times… many jobs can be done well if you have good teamwork, this element is obvious in all activities we conduct…” GR2/2/7/2015



Category 8: Hands-on skills

Hands-on skills refer to theory and practise being integrated in a syllabus. In USM, the integrated approach has been incorporated since the inception of its medical school. The importance of this insight was shared by the participants as follows:


“…in my point of view USM has been practising a good syllabus. For example, learning a topic of disease in PBL, we must think to solve the issue; we learn this in the pre-clinical year, which is Year 2 and 3, when in Year 4 and 5 (clinical year) it helps us in understanding the similar disease in reality…” GR3/10/9/2015

“…the benefit of the integrated system is significant…we learn basic science subjects in Year 1 and 2, meaning that after completing two years of the study, we possess a strong knowledge in science, so this will help us to easily capturing the clinical subjects…” GR5/20/1/2016

“…when being a doctor, we see various backgrounds of the patients in terms of educational level, socio-economic status and age… so experiences that were gained during the CFCS programme help a lot as we already understood the same characteristics of the patients’ background during CFCS. During the class sessions, honestly students only focus on how to pass the examination, not how to be a good doctor. While during the HO, yes we think about how to be a good doctor…” GR4/10/12/2015



Category 9: Creativity

In general, creativity is the ability to go beyond traditional or common ideas, rules, patterns, relationships, or the likes and come up with meaningful new ideas, forms, methods, and interpretations. In the medical context, creativity is essential for doctors to create better solutions to improve the quality of patient care. Thus, promoting and nurturing relevant abilities related to creativity is an important aspect to ensure that doctors are able to effectively work with adversity and diversity in healthcare. This element was supported by the following statements:


“…sometimes the students should be more creative in conducting whatever activities or programmes. Lecturers only post ideas in general; then our responsibility is to define those ideas specifically, so we need to be a creator in certain time…” GR4/10/12/2015

“…in many activities students must be thinkers; we need to seriously think on how to organise a programme properly with minimum guidance from lecturers…” GR5/20/1/2016



DISCUSSION

This paper examined the dimensions of PID as medical doctors among graduates of a SPICES medical curriculum implemented by the USM medical school. Two major themes emerged: self-development and professional development. As previously mentioned, self-development was represented by self-confidence, internal and external motivation, communication skills and problem-solving skills, while professional development was represented by social adjustment, leadership skills and management, teamwork, hands-on skills, and creativity. These findings are aligned with the medical professionalism attributes reported by studies done in the United States (21), Canada (22), United Kingdom (23), Middle East (24, 25), China (26), Taiwan (27), Japan (28), Malaysia (20), Iran (29) and Uganda (30). The elements of PID are discussed in the subsequent paragraphs.

The self-development concept in the medical context refers to the gradual process by which a student acquires specific knowledge and skills during medical training to enable them becoming a good doctor. This study clearly suggests the five-year SPICES medical curriculum has nurtured important professional identity of good doctors in its medical graduates – self-confidence, internal and external motivation, communication skills, and problem-solving skills. Communication skills have been highlighted by several studies (20, 31) as an important competency of interprofessional collaborative practise for doctors to work effectively with other health professionals, patients and families (20, 32, 33). Other studies have shown that high competency in communication promotes professional behaviour during healthcare service delivery (32, 34). Furthermore, this skill increases the coping reservoir of future doctors (35, 36) to buffer the high level of psychological distress during housemanship training (37), as well as during medical training (38–40). Considering its important roles, communication skills must be continuously emphasised during medical training (41). Problem-solving skills are another important competency for becoming good doctors, ensuring that theory and practical skills are integrated to provide the highest quality of patient care to society. Developing self-confidence and regulation of self-motivation via internal and external factors are as important as communication skills and problem-solving skills in becoming better doctors. In fact, a recent study highlighted that self-confidence and self-motivation are important elements of medical professionalism in Malaysia to ensure excellence and commitment to professional development (20). These elements were developed most likely due to the exposure to problem-based learning (PBL), self-directed learning, and community-based learning during medical training. Shedding light on the outcomes of PBL on PID, van Berkel et al. (2010) reported that PBL has favourable impacts on medical graduates’ diagnostic reasoning skills, clinical skills, problem-solving skills, and academic skills, such as research and paper presentations (42). The implication of this study is that there may be a substantial relationship between the SPICES medical curriculum and PID of medical graduates in becoming good doctors.

The elements of PID that emerged from this study were social adjustment, leadership skills and management, teamwork, hands-on skills, and creativity. Previous studies demonstrated similar findings in which professional inclusivity strongly contributed to the development of identity as medical professionals and indeed must be embraced by medical students prior to graduation (43–46). Social adjustment is an exertion by an individual to work within the ethics and desires of a culture in order to be acknowledged, leadership is about the ability to influence people towards achieving shared goals, and management is the ability to effectively use available resources to fulfil the objectives of an organisation. Reflecting on the nature of healthcare organisation cultures and norms, these three skills are seen to be vital for healthcare leaders, including doctors, to bring about positive change and increase the success of healthcare delivery and implementation (47). In addition, those who excel in these elements have high potential to become good leaders who drive change that benefits healthcare organisations (47, 48). For example, previous studies showed that the leadership and management skills of physicians play an essential role in delivering high quality service to the clients (47, 48). Consistent with recent findings, appropriate management and use of health resources is part of medical professionalism attributes (20, 49). On top of that, adding positive values such as teamwork, high technical skills and creativity will further enhance the leadership quality of physicians, thus enabling innovation in medical field benefiting healthcare organisation and clients (47, 48).


Therefore, nurturing PID among future doctors is an important agenda to strengthen the field and ensure that the highest quality of healthcare services is provided. Failure to inculcate positive professional identity among future doctors will ultimately lead to unwanted consequences to the wellbeing of the population and eventually weaken the medical field.

Lastly, considering the results, several recommendations can be suggested: (i) a quantitative approach study that involves a broader population is recommended; (ii) the USM medical curriculum should be revisited in order to enhance components of professional identity in the medical curriculum; (iii) medical students should be adequately exposed to the patterns of PID to become good medical doctors; (iv) a specific study should be carried out on a specific group of medical students in the early phase of training to explore their PID, and the obtained results can be compared with those of this study; and (v) medical schools are strongly encouraged to organise non-formal or informal educational activities to promote PID among medical students.

CONCLUSION

Professional identity development of USM medical graduates is related to self-development and professional development. This development suggests that the USM medical curriculum is vital in shaping professionalism attributes balanced among knowledge, skills, behaviours and values in its medical graduates. Producing balanced medical graduates will ensure the highest quality of healthcare services provided to the country. The implications of this study and recommendations were discussed.
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ABSTRACT

Medical education in Malaysia is facing challenges related to the increasing number of local private and foreign medical universities. The key issue is whether the system is producing doctors who have adequate competencies for fundamental patient-centred care. The Malaysian Medical Licensing Examination (MMLE) was proposed by the Ministry of Health (MOH) as a common licensing examination for which all graduates must sit prior to obtaining registration to practice. Currently, this exam is only taken by Malaysian students graduating from foreign medical colleges. However, the local Malaysian universities, both public and private, have different curricula for preparing undergraduates for future housemanships. The question is whether the educational programs of these universities are robust enough in delivering curricula that produce safe and competent doctors. Moving forward, it must be determined whether there is a need for extending the Malaysian Medical Licensing Examination (MMLE) to all graduates of both local and foreign medical universities, thereby creating a marker of excellence by which to measure Malaysian education and practice.

Keywords: Malaysian Medical Licensing Exam, Competency, Curriculum

INTRODUCTION

Medical education in Malaysia is currently facing challenges in trying to address whether the system produces doctors with adequate competencies for fundamental patient-centred care (1). Currently there is no process to evaluate whether the existing educational programs are robust enough in delivering curricula that produce safe and competent doctors. The Ministry of Health (MOH) proposed the Malaysian Medical Licensing Examination (MMLE) as a common licensing examination for which all graduates must sit prior to obtaining registration to practice. Currently, this exam is only taken by Malaysian students graduating from foreign medical colleges. All the local Malaysian universities, both public and private, have different curricula for preparing undergraduates for future housemanships. Considering this issue, a mandated medical licensing exam for all graduates in Malaysia could help in monitoring their knowledge and skills. Is it time for Malaysia to consider a mandatory licensing exam for all medical graduates, including those of local colleges?

THE DRIVERS FOR MALAYSIAN MEDICAL LICENSING EXAM

Historical Context

Data from the US and Canada demonstrate that exit exams can be valid and reliable, showing adequate correlation between a graduate’s clinical skills and future performance (2). There is evidence suggesting that students who perform better in licensing exams practice better patient care (3, 4). However, it is concerning that findings from reputable universities have failed to establish a direct link between national licensing examinations and improved patient outcomes (5, 6).

Political Context

Globalisation in Malaysia has resulted in an increased demand for doctors, and this demand has been fulfilled by private medical schools. The accreditation of these medical schools is conducted by the National Accreditation Board and the Malaysian Medical Council. Despite an accreditation system, measurements have largely focused on processes rather than outcomes (7, 8). Therefore, the compulsion is for a national medical licensing examination that can serve to standardise the competencies expected. This would perhaps be perceived as a socio-cultural change driven by patient safety. On the other hand, how will an exam that exposes the lacunae in medical schools affect the power of the colleges and will it conflict with their vested interest in retaining autonomy over their businesses? Furthermore, will the licensing examination be considered valid in all the Association of Southeast Asian Nations (ASEAN) countries and will it support the ASEAN economic community (AEC) initiative, for which the practice of health professionals providing cross-border health services is considered crucial (9)? The General Medical Council (GMC) has announced that completion of the Medical Licensing Assessment (MLA) is mandatory for all graduates, irrespective of where they studied for their basic medical degree. The aim is to set a common threshold for entry into the GMC register by 2020. With this precedent, and with the adoption of UK protocols into Malaysian health care policy guidelines, the authors opine that the Malaysian Medical Council is leading medical education in Malaysia into the future (10).

Educational Context

The majority of medical schools in Malaysia have adopted an integrated approach that uses organ systems-based modules for delivery of the curricula. Richard Hays has illustrated the differences and the relationship between potential, planned, delivered, assessed and hidden curricula (11). The planned, delivered and assessed curricula must match, as a mismatch might surface an undesirable curriculum—the hidden curriculum—that would hinder the achievement of the planned educational objectives, a concept referred to as a curriculum war (Figure 1). It is expected that a national licensing exam will make explicit the assessed curriculum; this will help to determine whether medical schools are delivering the curriculum as planned. However, if a licensing exam is imposed, would it deter enthusiasm for bringing new and innovative teaching and learning strategies into the curriculum? (12). Moreover, a licensing exam would mandate the need for coordinated planning by key stakeholders, including the Malaysian Medical Council and medical school assessment experts, in order to develop a unified, qualifying final exam that integrates the MMLE and avoids redundancy between assessments.



[image: art]

Figure  1: Curriculum war, adapted from Hays R (11).



Theoretical Context

The theory underpinning the national licensing exam is that national examinations ensure that doctors have achieved minimum standards of competency before beginning to practice. The priority is the construction of a clinically relevant blueprint that reflects the actual clinical tasks and problems that the candidates will be required to competently address in accordance with national standards. According to Swanson et al. (13) and Van der Vleuten et al. (14), a wide sampling across clinical issues is required if an adequate level of content validity and reliability is to be achieved. The solution is perhaps to combine the objective structured clinical examination (OSCE) with multiple-choice questions for efficient sampling. However, whatever assessment format is used, how precisely will one be able to determine whether every graduate of every medical school is good and that patient safety is assured? Furthermore, given that the literature on litigation focuses more on ‘soft skills’ than on knowledge, will a licensing exam that is largely knowledge-based, or even OSCE-style, address this competency adequately (14)? There are discouraging reports on the continued use of United States Medical Licensing Examination (USMLE) Step 1 and Step 2 scores for postgraduate medical residency selection decisions (4). In a recent nationwide study on the Malaysian house officers training (n = 407) needs in core competency procedures in Obstetrics & Gynaecology, concerns were identified that graduates from different medical schools exhibited noticeably variable procedural skills and knowledge application upon entering their housemanships. This study has implications for the feedback given to medical schools regarding the adequacy of graduate training in preparation for housemanships. This finding highlights the need for a unifying assessment by MMLE or for the integration of MMLE into medical schools’ final exams (15,16).


Socioeconomic Context

Are the advantages of the examination sufficient to justify its expense? Evidence of the exam’s benefits is far from clear-cut (6). Is the country ready to measure and manage the outcomes of such an exam? The exam will further increase the financial burden on recent graduates. Other challenges include how to write good questions and how to obtain agreement among different medical schools on the standard exam. The process of planning, constructing the questions and analysing the exam’s results is arduous. There is a significant need for space to accommodate the test, money to fund it, and committed faculty to initiate and maintain the process.

CONCLUSIONS

There is no doubt that an increase in work force demand is fulfilled by increasing the number of private medical schools. However, there should be requirements for the planning, consolidation of resources, infrastructure creation and development of a quality assurance system with regards to the standardisation of medical competencies so that qualified doctors are ensured to have achieved the desired outcomes. If this need is addressed, the way forward is a medical licensing exam that will advance the health care system and that can perhaps make Malaysia a nodal centre for medical education in South East Asia. Whether MMLE remains a standalone exam or is integrated into final exams, as planned by GMC mandates, stakeholders should undertake analysis to identify the best possible strategy for the implementation of the licensing exam.
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ABSTRACT

The article examines challenges facing undergraduate medical education at offshore Caribbean medical schools (OMS) with reference to the literature and the authors’ personal experiences. While some of the challenges have been highlighted in the literature, a comprehensive overview of this important issue is lacking. The authors searched the PubMed and the Google Scholar database using the search terms ‘Caribbean medical schools’ and ‘offshore medical schools’. The articles retrieved were critically examined by the authors. The selected articles were used in writing the manuscript. Among the challenges identified were geographical and social isolation, decreased opportunities for faculty development, less emphasis on practical skills and small group learning, greater emphasis on didactic lectures, social accountability and community-based learning, less emphasis on research and publication, problems with clinical teaching facilities, changing accreditation requirements, and climate change. Possible solutions and lessons for educators elsewhere are also mentioned. These challenges require innovative solutions.

Keywords: Caribbean, Challenges, Medical schools, Teaching-learning, Undergraduate

INTRODUCTION

Offshore medical schools (OMS) in the Caribbean have traditionally focused on educating American or Canadian citizens to return home to practice medicine. Recently there is a focus on students from India, other South Asian countries and West Africa (principally Nigeria and Ghana). A recent article mentions that OMS may be best regarded as ‘hybrid medical schools’ where students complete their basic sciences in the Caribbean and then do their clinical rotations mainly in the United States (US) (1).

Having worked in and been involved with quality assurance activities in different medical schools both within and outside the Caribbean for many years, the authors identify a number of challenges with regard to OMS based on their personal experiences. They also searched the PubMed and the Google Scholar database using the search terms ‘Caribbean medical schools’ and ‘offshore medical schools’. The articles retrieved were critically examined by the authors to determine their relevance to the topic and were used in writing the manuscript.


WHAT THIS PAPER ADDS TO THE CURRENT UNDERSTANDING OF THE SUBJECT

While some manuscripts have examined some of the challenges facing OMS these have been written mainly from a US perspective and a critical viewpoint. Perspective from educators working in OMS and possible suggestions to address these challenges are lacking. In the manuscript the authors try to provide this ‘missing’ perspective.

Quality of Education

Concerns have been expressed about the quality of education offered at OMS (2, 3). Most OMS have three student intakes a year and either less stringent Medical College Admission Test (MCAT) score requirements or do not require MCAT as part of the admission process. A concern is whether the shorter duration of basic science education (20 months at most schools) provides an adequate scientific foundation for medical practice. However, teachers and students at OMS have often mentioned that the education offered does adequately prepare students for passing the United States Medical Licensing Examinations (USMLE) and licensing exams and a medical career (3).

Geographical and Social Isolation

Most OMS are located on small Caribbean islands/countries with populations ranging from 1,500 to 400,000. Compared to institutions elsewhere most schools have only one or two faculties for each discipline. Each school is its own university and hence there is little interaction between faculties working at different schools. The main objective of the preclinical course is to prepare students for the USMLE Step 1. Faculty members do not get an ‘official’ opportunity to visit other medical schools. Also most schools are ‘for-profit’ businesses hence free sharing of information is not always encouraged. However, OMS vary widely in their size, location and the teaching-learning methods employed (4).

Decreased Opportunities for Development

There are fewer opportunities for professional growth and development. As the number of faculty is less, faculty members are busy teaching during most of the working week. The quality of faculty development activities varies across schools. Accreditation requirements are pushing schools toward offering some degree of faculty development and training. Most islands and schools have acceptable access through the internet to a large number of learning resources. Webinars are becoming an important means of faculty development. Many faculty members are also enrolled in fellowships and Masters programs offered by the Foundation for Advancement of International Medical Education and Research (FAIMER) and other agencies. The regional accreditation agency, Caribbean Accreditation Authority for education in Medicine and other Health Professions (CAAM-HP) also periodically offers opportunities for faculty interaction and knowledge/skill development (5].

Less Emphasis on Practical Skills and Small Group Learning

Most steps of the USMLE primarily focus on didactic knowledge. The clinical skills portion of USMLE Step 2 was introduced following concerns about the clinical skills of graduates from OMS. The exam drives medical schools to adhere to a set of minimum standards for teaching patient-doctor communication skills (6). Accreditation agencies increasingly emphasise small group learning and ‘practical’ and laboratory sessions during the basic sciences and encourage OMS to strengthen these areas.

Greater Emphasis on Didactic Lectures

Most medical schools globally are decreasing the time and effort devoted to  didactic lectures and encouraging more ‘active’ learning methods. As mentioned before, OMS are a diverse group but in general, lectures continue to be a dominant teaching-learning strategy according to the authors’ personal observations. With increasing emphasis on accreditation, change may be slowly coming to OMS but educational innovation and use of newer teaching-learning methods are still not their ‘strong points’. In many OMS over 80% to 90% of curricular time is still devoted to didactic lectures.

Social Accountability and Community-based Learning

Both social accountability and community-based learning are challenges for OMS (7). The involvement of OMS in health systems of the Caribbean countries is often minimal though some schools are working to create these linkages. OMS regularly conduct community outreach/health camps with the objectives of improving clinical training of their students and health status of the community. Schools also utilise the health facilities on the islands and local health practitioners to provide clinical exposure to their students.

Less Emphasis on Research and Publication

Research has been given less emphasis in OMS. The authors observe that most OMS lack the laboratories to conduct medical research. Educational research is increasingly being prioritised as it does not require expensive resources and has the potential to improve teaching-learning. Student review articles are being used to create interest in research among students. The data obtained during various health camps is also analysed and published by many groups of students. Some schools offer students a research semester during which students can take a trimester leave of absence to conduct research in the United States and other countries.

Problems with Clinical Teaching Facilities

Most OMS do not own and operate clinical facilities. Traditionally students complete the basic sciences in the Caribbean and then do their clinical rotations in the US and Canada. Students studying at some of the older and larger OMS are eligible for US federal loans. A recent study mentions that students of only four OMS were eligible for federal loans (8). A concern has been raised that these larger schools pay large amounts to US hospitals to ‘buy’ clinical clerkships (9, 10). OMS offer clinical rotations at hospitals located in different countries. Some accreditation agencies require that students complete their clinical rotations in hospitals located in the same country or region where they completed their basic sciences. This creates further pressure on clinical training sites. Most hospitals train students from different medical schools. These practices create challenges in maintaining the quality and uniformity of clinical training. Increasing competition is limiting the number of clinical teaching sites available and a greater amount of resources is being required to fund clinical training (11).

Changing Accreditation Requirements

The US Educational Commission for Foreign Medical Graduates (ECFMG) requires that for registration after 2023, doctors must graduate from a medical school that has been properly accredited (12) through a formal process that uses criteria comparable to those used by the US Liaison Committee on Medical Education or uses globally accepted criteria like those put forward by the World Federation for Medical Education (WFME). The two main agencies that accredit schools in the Caribbean, CAAM-HP and the Accreditation Commission on Colleges of Medicine (ACCM) are recognised by WFME. Due to ‘shortcomings’ especially with regard to clinical teaching most medical schools have either been provisionally accredited or accredited with conditions by CAAM-HP. The accreditation standards of the CAAM-HP mainly focus on five areas – institutional setting, medical students, educational programme, faculty and educational resources (13).


Table 1: Possible solutions to the challenges facing OMS



	Challenge

	Possible solutions




	Geographical and social isolation
	Creating closer linkages between faculties at different OMS. Forming an organisation for OMS faculty members.
Collaboration between faculty members for teaching-learning and research.



	Decreased opportunities for development
	Utilising the resources of the previously mentioned faculty organisation to promote faculty development.
Request the regional accrediting agencies to organise a greater number of meetings and workshops.
Strengthening faculty development activities at individual OMS.



	Less emphasis on practical skills and small group learning
	Strengthen regional accreditation initiatives.
Create a requirement that each OMS has at least one medical educator on its faculty.
Conducting faculty development workshops with regard to advances in teaching-learning and assessment.



	Greater emphasis on didactic lectures
	Strengthen regional accreditation initiatives.
Create a requirement that each OMS has at least one medical educator on its faculty.
Conducting faculty development workshops with regard to advances in teaching-learning and assessment.



	Social accountability and community-based learning
	Accrediting agencies should determine how social accountability can be applied to OMS.
OMS should work on creating linkages with local health systems. Local health facilities can be utilised to provide clinical exposure to students with the possibility of mutual benefit.
Provide greater community-based learning opportunities to basic science students.
Appoint more faculty members with expertise in epidemiology and public health.



	Decreased emphasis on research and publication
	Accreditation agencies should provide greater weight to research and publications during the accreditation process.
Creating stronger linkages with local health systems and organisations
Encourage collaborative research between faculty members of different OMS.



	Problems with clinical teaching facilities
	Utilise local health facilities and hospitals for clinical teaching where feasible.
OMS can operate a small clinical facility on the island and may be a larger one in the US or Canada.



	Changing accreditation requirements
	All OMS should prepare themselves for accreditation by the regional agencies.
Obtaining and maintaining accreditation will be a challenge for most OMS.
Careful attention to ensuring financial stability and growth.



	Climate change
	OMS can educate students about climate change and train them to play an important advocacy role.
Pressurise governments to play a more active role to reduce the harmful effects of climate change.





Climate Change

Climate change is predicted to increase extremes of climate in the Caribbean including an increase in seasonal dry periods, and of average temperatures (14). With warming temperatures, the oceans get warmer increasing the probability and strength of hurricanes. The recent major hurricanes Irma and Maria (September 2017) which devastated many Caribbean islands has affected the functioning of many medical schools.

SIGNIFICANCE TO MEDICAL EDUCATORS ELSEWHERE

Some features of OMS are unique while others will be of interest elsewhere. Climate change will have a global impact and teaching students about climate change can be an opportunity for educators (15). Social accountability will be an important issue and while the situation in OMS is unique in some respects, suggestions to address the issue would be of interest elsewhere. Changing ECFMG registration requirements can impact medical schools globally. Greater use of active learning strategies, small group learning and developing self-directed learning skills are global challenges. Faculty members in many locations face challenges in conducting research and publishing their findings.

In this article the authors have examined some of the challenges facing OMS. Table 1 summarises possible solutions for these shortcomings. Table 2 highlights lessons for educators working in schools located outside the Caribbean. Problems with quality of education, research and publication, faculty issues, problem with clinical education, changing accreditation requirements and climate change has been mentioned.


Table 2: Lessons to educators in other locations



	Challenge

	Lesson learned




	Geographical and social isolation
	Creating linkages between educators in different schools and locations.
Facilitating electronic communication forums.
Creating a faculty association(s).
Creating linkages with local educators from other disciplines.



	Decreased opportunities for development
	Webinars and online forums for educational development.
Regional fellowships and diplomas.
Continuing education programs.
Participation in programs conducted by regional medical associations and accreditation agencies.
Conducting educational activities/programs at different OMS.
Schools support faculty members in their continuing education efforts.



	Less emphasis on practical skills and small group learning
	Develop resources for small group learning and practical sessions.
Utilise computer and internet-based resources for facilitating these sessions.
Develop linkages with faculty in other medical schools.
Clearly identify the learning sessions which will be conducted and their objectives.



	Greater emphasis on didactic lectures
	Sessions for faculty on other learning modalities.
Strengthening the accreditation process.
Create resources for small group sessions.
Conduct sensitisation sessions for students.



	Social accountability and community-based learning
	Develop closer linkages with health systems of regions or countries where the school is located.
Promote community-based learning especially in rural and underserved areas.
Strengthen public health and community medicine departments.
Utilise community health facilities and general practitioners to provide clinical exposure.
Involve the rural population in designing and monitoring student learning environments.
Where possible use the internet to deliver lessons and learning activities to students doing rotations in rural areas.



	Decreased emphasis on research and publication
	Develop linkages with regional and national research agencies.
Promote collaboration between institutions.
Reward faculty members who are engaging in research and publication.
Accrediting agencies should emphasise research as a key component of a medical school.
Allocate financial resources for research and publication.



	Problems with clinical teaching facilities
	Schools in other regions usually operate their own teaching hospitals and/or use hospitals located in close proximity to the school.
Also most doctors in teaching hospitals are members of the faculty hence these problems may be less or not relevant to other regions.



	Changing accreditation requirements
	Accreditation agencies can critically examine the WFME standards and utilise an accreditation system in line with the standards.
These requirements can also impact health manpower migration and may need discussion among various stakeholders.



	Climate change
	Medical schools along with other institutions and agencies can conduct research on the impact of climate change.
Schools should educate students about the health impact of climate change.
Faculty and students can be powerful advocates for strategies to mitigate the effects of climate change.
Medical schools can become involved with civil society organisations lobbying/working to reduce the impact of climate change.
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