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    ABSTRACT


    Introduction: Concept mapping is an innovative teaching learning strategy for students who have the ability to develop concept maps. A planned and well-developed concept mapping protocol is needed, so that nursing educators have a teaching guideline, enabling them to improve their teaching techniques through concept mapping. Therefore, the researcher seeks to develop and validate the impact of the Rusnani Concept Mapping (RCM) protocol guideline for application among nursing students. Objectives: To develop, validate, and test the reliability of the RCM protocol guideline. Methods: The development of RCM based on Mohd Afifi Learning model (MoAFF), ADDIE model and integrating with Kemp model. This model protocol has five phases: analysis, design, development, implementation and evaluation. The validity of the protocol was determined based on content and face validity and the Delphi technique. The content validity of this lesson plan was established through expert review, involving seven expert panels. Results: After obtaining feedback from the expert panel, the researcher analysed content validity, using a formula based on percentages. This formula suggested that good content validity is indicated by a percentage of content validity achievement greater than 70%, whereas if the percentage of content validity is below 70%, it is advisable to recheck the content, according to the study objective. Conclusion: The reliability of the protocol was 0.816, showing that the RCM protocol has high reliability and validity. RCM is thus a positive and innovative teaching method that could be helpful in improving the academic performance of nursing students.


    Keywords:Development, Rusnani Concept Mapping (RCM), Academic performance, Nursing students


    INTRODUCTION


    Nurse educators are the main driving forces instilling interest in nursing students to learn. Educators might be successful in teaching the basics, but this does not mean that students will be able to analyse and evaluate what they are taught. There is a need to understand the complex processes involved in critical thinking. That why how important to the success of delivering the teaching and learning process. Therefore, it is extremely important for the teacher to understand about learning skills practiced and its role among the students during learning process in their respective classes. An understanding of student learning skills is important as a predictor of academic achievement (1). One method that educators can use is concept mapping. Rusnani Concept Mapping (RCM) is one of the teaching learning methods to lay down guideline for nurse educators to unitize the methods in the classroom and clinical setting. In studying under the RCM method, students are allowed to think critically, be creative and innovative and properly apply learning in the classroom to the clinic. It is hoped that this study will provide guidance in learning using concept mapping as a learning approach. Furthermore, with the use of colorful graphics and engaging students in learning as well as facilitate the use of a slide presentation educators to use in the classroom. RCM can also function as a guide for nurse educators because it is flexible and can be applied to all teaching topics. New teaching methods must be developed and implemented by nurse educators to assist students in thinking critically, understanding complex relationships, integrating theoretical knowledge into nursing practice, and becoming lifelong learners (2). Better educated nurses with complex skills and abilities are required to deliver safe, quality patient care in a health care system that is continually changing (3).


    PROBLEM STATEMENT


    Nurse educators are continually seeking methods that will enhance or improve critical thinking skills. For years, nurse educators have struggled to find theories and methods that can facilitate student learning as the health care system grows more complex and challenging. In improving patient acuity and safety, the movement of patient care from acute care facilities to community settings and the rapidly changing health care environment have increased the demand for nurses who are competent and can think critically. However, the problems for nurse educators now are how to encourage students to engage in analytical thinking and how to make the analytical thinking process part of their daily practice.


    Owing to its exam orientation, the traditional didactic approach is not in step with the nation’s mission of preparing students to be creative and critical thinkers. The traditional approach has led students to engage in less critical thinking, thus learning each subject merely for examination purposes. This teacher-centred approach does not allow nursing students time to develop clinical judgement skills, problem-solving abilities, or nursing care skills (4). Under these conditions, long-term learning will not occur.


    Therefore, when students are in the clinical field, they cannot perform well and be competent because they cannot relate the knowledge they had learn in didactic theory e.g. care of diabetes mellitus patient and relationship between concept and plan nursing care to their patients. Students may be unable to think outside the box due to the traditional method of learning. Thus, they become followers, as they do not know any better. Therefore, the researcher wishes to develop and test the impact of the Rusnani Concept Mapping (RCM) protocol in academic performance among nursing students. The RCM protocol provides guidance to lecturers of teaching and learning practices, where the concept of mapping enhances student-centred learning and encourages innovation and creativity among students.


    STUDY OBJECTIVES


    
      	To develop the RCM protocol guideline.


      	To validate the RCM protocol guideline.


      	To test the reliability of the RCM protocol guideline.

    


    LITERATURE REVIEW


    The RCM protocol guideline is one of the best methods of ensuring the smooth and effective delivery of learning. The validity of the module is determined based on the views of experts (5). A range of three to ten content experts is recommended in the literature for the content expert review needed in the content validation process (6, 7). Thus, a minimum of three experts, but not more than 10, are required by the researcher (8). The researcher must prepare some materials, such as letters of appointment, evaluation forms, a completed lesson plan and an explanation or instruction, before meeting the experts (7). Kemp, Morrison and Ross (9) stated that the questionnaire is a tool often used to evaluate perceptions. In this case, the perceptions evaluated are those of the experts of the RCM protocol.


    Therefore, a questionnaire about content validity, a letter of appointment and brief description sheets were distributed to experts in the field. This evaluation phase is very important in the overall assessment of how the experts perceive the RCM teaching protocol. Therefore, for the purposes of this study, a lesson plan using concept mapping was developed. Additionally, four evaluators — two experts in the field of nursing education and two experts in teaching pedagogy from Universiti Sains Malaysia and the Institute of Teacher Education — were contacted through personal phone calls or emails to request their participation.


    METHODOLOGY


    Development of RCM Protocol Guideline


    Stage 1: Development and Validation of the Rusnani Concept Mapping (RCM) Protocol Process


    The RCM protocol guideline is based on the ADDIE model, a model that has five phases: analysis, design, development, implementation and evaluation. ADDIE is an acronym for Analysis, Design, Development, Implementation and Evaluation (10, 11, 12). Each phase is explained in detail, and a design module is based on the Mohd Afifi Learning model (MoAFF), as detailed by the Kemp model. MoAFF is illustrated in Figure 1. Three stages are involved in the development of RCM. In Stage 1 (development and validation of the RCM protocol process), steps one, two and three of ADDIE were combined (Analysis, Design and Development). The reason for the choice of the MoAFF model is that it includes phases of analysis, design, development, implementation and evaluation. The MoAFF model fits with the culture of learning and teaching in Malaysia because it integrates with the Kemp model, which is oriented towards teaching in the classroom. The Kemp model focuses on the classroom (13). In addition, the activities that are arranged, in accordance with the phases of the ADDIE model, facilitate learning among teachers and students in ways that are attractive and flexible.
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      Figure 1: Mohd Afifi Learning model (MoAFF).

    


    Analysis Phase


    The analysis phase is the foundation of all the other phases. The researcher must define the problem, identify the cause of the problem and determine its solution. The analysis phase also includes identifying the type of learning involved and the learner characteristics, such as academic background and academic achievement (GPA). The analysis should reveal characteristics of students, such as the sex ratio and the student’s ability level (14). In this study, based on the MoAFF model, the researcher identifies the following:


    a. The target group


    Nursing students in Semester Four (Year 2 Semester Two) were selected.


    b. The nurse educator


    Taking into account the needs of the nurse educator, this protocol provides alternative learning activities that can be used in teaching.


    c. Selection of the title topic to be taught


    The researcher chooses to prepare a lesson plan in which RCM is applied to the topic of Medical Surgery in diabetes mellitus.


    Design Phase


    In this phase, the researcher must state the learning objectives, the learning approach and the set learning activities. The researcher has chosen concept mapping as the main approach to teaching and learning. Researcher states the learning objectives such as students will develop their concept mapping skills; students can create their own concept mapping at the end of teaching and learning process in subject of diabetic mellitus. Kemp, Morrison, and Ross (9) have suggested that the learning content sequence efficiently is critical to helping consumers or students to achieve the objectives.


    Development Phase


    In this phase, researcher develop RCM protocol with consists of lesson plan using concept mapping with is consist of assignment (case study based on the scenario) exercise (Concept mapping notes), give Multiple Choice Questions (MCQ) pre and posttest to the students regarding topic that have been taught and evaluate the students’ performance at clinical practice using concept mapping structure.


    Stage 2: Validation Process


    In this phase, a validation process is undertaken before the implementation phase. Validity and reliability are important in the quantitative study to determine the suitability of the instrument (15).


    Validation of content RCM (Didactic theory)


    Two types of validity must be assessed: content validity and face validity.


    a. Content validity


    Content validity refers to the extent to which the content can be used to measure what needs to be measured (16). It is used to determine the content representativeness of the content. Content validity in this lesson plan was established using expert review, involving seven expert panellists. The researcher appointed four experts with doctorate degrees from the education field to assess the content validity of the lesson plan and teaching methodology. To validate the content relating to diabetes mellitus, the researcher appointed three evaluators, two in the field of nursing education and two in teaching pedagogy, from Universiti Sains Malaysia (USM). In the review process, the experts were asked to read and judge how relevant the items based on the content domain were, according to a 5-point scale (1-Strongly disagree; 2-Disagree; 3-Neither agree nor disagree; 4-Agree; and 5-Strongly agree). The items included the following: the suitability of the target group; the suitability of time in conjunction with the objectives and procedures in an activity; whether the protocol content can improve participants’ academic and personal achievements; whether the protocol can help change participants’ attitudes towards excellence. The experts were encouraged to provide comments on each item, consider whether items should be modified or dropped, or suggest content that had perhaps been overlooked.


    Calculating the content validity score


    After receiving feedback from the four expert panellists on the lesson plan and teaching methodology, the researcher analysed the degree of content validity attainment, using the formula of Sidek Mohd Noah and Jamaludin Ahmad (17). The results are in percentage form (%). This formula suggests that if the percentage of content validity achievement is more than 70%, then it shows good content validity, and if it is less than 70%, then the results are not considered good, and it is advisable to recheck the content against the objective of study. The formula used was as follows:
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    b. Face validity


    Face validity, which refers to the assessment of a measuring instrument, is seen as a relevant measure that is suitable, unambiguous and clear (18). Several aspects must be assessed to determine face validity (18). Among these aspects is spelling, spacing between words, font size, instructions and the format used. The first process is conducted by asking the expert to assess the first draft that was developed.


    Implementation Phase (Pilot Study)


    An official letter was sent to the Director of the Kejururawatan Kubang Kerian Nursing College to obtain permission to conduct a pilot study. The pilot study was done at Kolej Kejururawatan Kubang Kerian among Semester Four nursing students because there are similar characteristic with the research plan. Twenty respondents were involved in this pilot study. The aim was to develop and test the adequacy of the research instruments. To establish internal validity, a pre-test/post-test instrument was implemented. In addition, the pre-test was implemented so that the researcher could investigate whether the concept mapping strategies “improved” the test scores.


    The implementation stage reflects continuous modification of the programme to ensure that maximum efficiency and positive results are obtained. The pilot study was conducted in this phase, before the actual teaching and learning sessions occurred. The researcher provided a briefing and guidance to the nurse educator regarding the RCM protocol so that the nurse educator would be able to use it effectively. This learning session lasted two hours and was conducted using lesson plans from the RCM protocol.


    Stage 3: Reliability of RCM Protocol


    Stage 3 (Reliability of RCM process) involved step five of the ADDIE model (Evaluation phase).


    Evaluation Phase


    Various methods can be used to determine the reliability of a measurement tool (19). The most common methods are test-retest reliability, alternate form reliability, and internal consistency reliability (20). Cronbach’s alpha is the most widely used method of testing the internal consistency of coefficients to establish reliability. Cronbach (21) states that one way to assess the reliability index of a module is the Cronbach alpha method. In this study, the researcher tested the validity of the measurement instruments in the RCM protocol using Cronbach’s alpha. There exist no fixed standards established by local or foreign researchers regarding the best coefficient reliability value. The reliability module is considered good and acceptable when the index value is greater than 0.70 (16, 22).


    A minimum reliability index value of 0.50 is acceptable as a module’s reliability index value (22). According to De Vellis (23), there are five different alpha levels in scale development, namely, undesirable (between 0.60 and 0.65), minimally acceptable (between 0.65 and 0.70), respectable (between 0.70 and 0.80), very good (between 0.80 and 0.90), and possibly requiring shortening of the scale (above 0.90). A suggested criterion for acceptance of a newly developed module is an index value between 0.65 to 0.85 (24).


    RESULTS


    Validity and Reliability


    (a) Results of Content Validity Guideline Protocol of Lesson Plan


    Table 1 presents the results for content validity, based on the four expert panellists. Almost all the experts suggested that the lesson plan and teaching methodology must be provided in two languages (Malay and English). The researcher took note of this and incorporated it into the experimental study. Table 2 shows that the highest percentage was given by Evaluator 4 (96%), followed by Evaluator 3 (92%) and then Evaluator 2 (84%), with the lowest percentage given by Evaluator 1 (72%). Overall, all evaluators agree that the RCM guideline protocol is related to the objectives of the protocol guideline for teaching and is suitable to the target group. High validity may be attributed to items in the questionnaire that elicited mean values on the Likert scale of between 4 and 5.


    Table 1: The content validation process of the RCM protocol for the lesson plan instrument by four expert panellists


    
      
        	Content validity question

        	
          Scale

        
      


      
        	
          1

          Strongly disagree

        

        	
          2

          Disagree

        

        	
          3

          Neither agree or disagree

        

        	
          4

          Agree

        

        	
          5

          Strongly agree

        
      


      
        	
          n (%)

        

        	
          n (%)

        

        	
          n (%)

        

        	
          n (%)

        

        	
          n (%)

        
      


      
        	The suitability of the target group

        	
          –

        

        	
          –

        

        	
          –

        

        	
          –

        

        	
          4 (100)

        
      


      
        	The content of this protocol can be implemented properly

        	
          –

        

        	
          –

        

        	
          –

        

        	
          2 (50)

        

        	
          2 (50)

        
      


      
        	The suitability of time in conjunction with the objectives and procedures of an activity

        	
          –

        

        	
          –

        

        	
          1 (25)

        

        	
          2 (50)

        

        	
          1 (25)

        
      


      
        	The protocol content can improve the participant’s academic and personal achievements

        	
          –

        

        	
          –

        

        	
          1 (25)

        

        	
          2 (50)

        

        	
          1 (25)

        
      


      
        	The protocol content can help change participants’ attitudes towards excellence

        	
          –

        

        	
          –

        

        	
          1 (25)

        

        	
          2 (50)

        

        	
          1 (25)

        
      

    


    Table 2: Division of validity achievement, according to percentages given by four expert panellists


    
      
        	RCM protocol

        	
          Expert’s score (x/25) × 100

        

        	
          Total of validity achievement (%)

        

        	
          Validity index

        
      


      
        	Evaluator 1

        	
          18/25 × 100

        

        	
          72

        

        	
          0.72

        
      


      
        	Evaluator 2

        	
          21/25 × 100

        

        	
          84

        

        	
          0.84

        
      


      
        	Evaluator 3

        	
          23/25 × 100

        

        	
          92

        

        	
          0.92

        
      


      
        	Evaluator 4

        	
          24/25 × 100

        

        	
          96

        

        	
          0.96

        
      

    


    (b) Results of Content Validity of Diabetes Mellitus


    Table 3 (i), (ii) and (iii) displays the results regarding the relevancy, accuracy and sufficiency of questions. The experts were contacted through personal phone calls or emails to determine their willingness to participate. In the review process, experts were asked to read and assess the items in terms of relevancy, accuracy and sufficiency, according to a 5-point scale (1-Strongly disagree; 2-Disagree; 3-Neither agree or disagree; 4-Agree; and 5-Strongly agree).


    Table 3: Content validation process of the RCM protocol for the content of diabetes mellitus by three expert panels


    
      
        	i. Relevancy of questions
      


      
        	No

        	Relevancy of questions

        	
          %

        
      


      
        	1

        	Are the definition related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	2

        	Are the etiology related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	3

        	Are the pathophisiology related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	4

        	Are the diagnostic investigation related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	5

        	Are the clinical manifestation related to the topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	6

        	Are the risk factors related to the topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	7

        	Are the treatment of non-pharmacologic related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	8

        	Are the treatment of pharmacologic related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	9

        	Are the nursing diagnosis and intervention related to topic of diabetes mellitus relevant?

        	100
      


      
        	10

        	Are the health education related to topic of diabetes mellitus relevant?

        	
          100

        
      


      
        	ii. Accuracy of questions
      


      
        	No

        	
          Accuracy of questions

        

        	
          %

        
      


      
        	1

        	Are the definition related to diabetes mellitus accurate?

        	
          99

        
      


      
        	2

        	Are the etiology related of diabetes mellitus accurate?

        	
          100

        
      


      
        	3

        	Are the pathophisiology related to diabetes mellitus accurate?

        	
          100

        
      


      
        	4

        	Are the diagnostic investigation related to topic of diabetes mellitus accurate?

        	
          99

        
      


      
        	5

        	Are the manifestation clinical related to diabetes mellitus accurate?

        	
          100

        
      


      
        	6

        	Are the risk factors related to diabetes mellitus accurate?

        	
          100

        
      


      
        	7

        	Are the treatment of non pharmacologic related to diabetes mellitus accurate?

        	
          100

        
      


      
        	8

        	Are the treatment of pharmacologic related to diabetes mellitus accurate?

        	
          99

        
      


      
        	9

        	Are the nursing diagnosis and intervention related to diabetes mellitus accurate?

        	
          99

        
      


      
        	10

        	Are the health education related to diabetes mellitus accurate?

        	
          100

        
      


      
        	iii. Sufficiency of questions
      


      
        	No

        	Sufficiency of questions

        	
          %

        
      


      
        	1

        	Are the definitions related to the topic of diabetes mellitus sufficient?

        	
          99

        
      


      
        	2

        	Are the etiology related to topic of diabetes mellitus sufficient?

        	
          100

        
      


      
        	3

        	Are the pathophisiology related to topic of diabetes mellitus?

        	
          100

        
      


      
        	4

        	Are the diagnostic investigation related to topic of diabetes mellitus is sufficient?

        	
          99

        
      


      
        	5

        	Are the manifestation clinical related to topic of diabetes mellitus is sufficient?

        	
          99

        
      


      
        	6

        	Are the risk factors related to topic of diabetes mellitus sufficient?

        	
          99

        
      


      
        	7

        	Are the treatment of non pharmacologic related to topic of diabetes mellitus sufficient?

        	
          100

        
      


      
        	8

        	Are the treatment of pharmacologic related to topic of diabetes mellitus sufficient?

        	
          100

        
      


      
        	9

        	Are the nursing diagnosis and intervention related to topic of diabetes mellitus sufficient?

        	
          100

        
      


      
        	10

        	Are the health education related to topic of diabetes mellitus sufficient?

        	
          100

        
      

    


    Results of Validation Analysis (Content of Diabetes Mellitus)


    To assess the content validity of the subject of diabetes mellitus, the research questions were divided into three parts (see Table 4). In Part 1, on the relevancy questions, the highest percentages were given by Evaluators 1 and 2 (100%), followed by Evaluator 3 (80%). In Part 2, on the accuracy questions, Evaluators 1 and 3 gave 100%, followed by Evaluator 2 (72%). In Part 3, on the sufficiency questions, the highest assessment was given by Evaluator 1 (96%), followed by Evaluator 3 (80%) and Evaluator 2 (70%). Overall, all evaluators agreed that the RCM guideline protocol was relevant, accurate and sufficient in terms of the content of the subject of diabetes mellitus. High validity may be attributed to items in the questionnaire that elicited mean values between 4 and 5 on the Likert scale.


    Table 4: Division of validity achievement, according to percentages given by three expert panellists


    
      
        	Relevancy of questions

        	
          Expert’s score (x/50) × 100

        

        	
          Total of validity achievement (%)

        

        	
          Validity index

        
      


      
        	Evaluator 1

        	
          50/50 × 100

        

        	
          100

        

        	
          1.0

        
      


      
        	Evaluator 2

        	
          50/50 × 100

        

        	
          100

        

        	
          1.0

        
      


      
        	Evaluator 3

        	
          40/50 × 100

        

        	
          80

        

        	
          0.8

        
      


      
        	
      


      
        	Accuracy of questions

        	
          Expert’s score (x/50) × 100

        

        	
          Total of validity achievement (%)

        

        	
          Validity index

        
      


      
        	Evaluator 1

        	
          50/50 × 100

        

        	
          100

        

        	
          1.0

        
      


      
        	Evaluator 2

        	
          36/50 × 100

        

        	
          72

        

        	
          0.72

        
      


      
        	Evaluator 3

        	
          50/50 × 100

        

        	
          100

        

        	
          1.0

        
      


      
        	
      


      
        	Sufficiency of questions

        	
          Expert’s score (x/50) × 100

        

        	
          Total of validity achievement (%)

        

        	
          Validity index

        
      


      
        	Evaluator 1

        	
          48/50 × 100

        

        	
          96

        

        	
          0.96

        
      


      
        	Evaluator 2

        	
          35/50 × 100

        

        	
          70

        

        	
          0.7

        
      


      
        	Evaluator 3

        	
          40/50 × 100

        

        	
          80

        

        	
          0.8

        
      

    


    (c) Validation of Concept Mapping Structure, Using Delphi Technique (Clinical Practices) and MCQ


    The Delphi technique is a widely used and accepted method of gathering data from participants within a domain of expertise. The objective of this study is to discuss the process of the three rounds Delphi technique in seeking a consensus of concept mapping structure and MCQ in Diabetic Mellitus subject. There are ten experts panel involving in validated the concept mapping structure and MCQ questionnaire from USM, nursing lecturers from USM and Kolej Kejururawatan Kubang Kerian.


    Using this technique, the experts were given the opportunity to consider the objections of other group members in an environment free from bias in which they were free to express their opinions. The Delphi technique was used to collect data. The validity of the survey was enhanced by the use of experts in the validation process (25, 26). The Delphi process can be continuously iterated until consensus is determined to have been achieved.


    In the first round, participants were given a structured questionnaire on the concept mapping structure and the MCQ on the subject of diabetes mellitus. In the second round, the mean and median values of round one were added. In the third round, the mean and median values of round two were added. Participants were asked to rate the categorised responses from round one on a scale of 1 to 5, with 1 being “Very irrelevant” and 5 being “Very relevant”. This technique does not require that participants be collocated or meet face-to-face, making it feasible to conduct surveys with qualified people over a wide geographic area. The feedback process allows and encourages the selected Delphi participants to reassess their initial judgements about the information provided in previous iterations.


    Data were analysed to check for consistency in the experts’ responses between rounds. An instrument developed based on the Delphi technique research findings was also examined and obtained validation from the experts with regard to content and construct validity. The analysis of the consensus data of the experts was based on median, inter-quartile and quartile deviations in the round 1, 2 and 3 data. In conclusion, the concept mapping structure and MCQ questions were found to meet consensus when all statements received a median consensus above 4, implying that the importance of the statements was high, while if the median value was less than 3.5, the importance of the statements was assessed as low. Therefore, the Delphi technique is an appropriate methodology for identifying the significant issues.
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      Figure 2: Flow chart of development of RCM protocol according to the phases of the ADDIE model.

    


    DISCUSSION


    The RCM protocol was developed in accordance with the phases of the ADDIE model. Each phase is explained in detail, and design modules are based on the MoAFF. The model is also well suited to the use of concept mapping teaching methods, as all the activities in its construction are student-centred, with an educator serving as the facilitator. All information and elements can be adjusted and are easy to modify to meet the needs of the curriculum and the learning objectives. The integration of this model with the Kemp model is very convenient, as it is oriented towards teaching in the classroom.


    In this study, the content validity index was above 72%, confirming that the RCM protocol guideline has high reliability and validity. Validity coefficients of 0.70 or more indicate good validity of a test measurement instrument (27). Acceptable validity is indicated by a coefficient of 0.60, while a validity coefficient below 0.60 suggests that the measurement instrument is poor and needs improvement (19). The validity coefficient indicates that the RCM protocol guideline is applicable and is an effective teaching method for improving the academic performance of nursing students.


    Content Validity Achievement


    One method used to determine the content validity of a measurement tool is expert opinion (28). In this study for validity, Sidek Mohd Noah and Jamaludin Ahmad (17) confirming that the content validity when it meets the target population, the implementation of the module is quite satisfactory, the time that is in use is sufficient, it can increase the level of student achievement and can turn it lea will increase towards excellence. In this study, it is important to note that RCM fulfilled the protocol criteria set out by Sidek Mohd Noah and Jamaludin Ahmad (17). The majority of the panellists agreed that the content domains were represented within the guideline of the RCM protocol. In summary, the RCM protocol has high content validity and scored high on the Likert scale in a test of its validity. The findings show that RCM is an innovative method of learning that can motivate students and increase student interest in nursing.


    Reliability of RCM Protocol Guideline


    Based on the pilot study, testing of the RCM protocol guideline was calculated using Cronbach’s alpha coefficient. Ten items were scored on a Likert scale of 1-Strongly disagree to 5-Strongly agree. The data were analysed using SPSS statistics Version 23.0 for Windows. Based on the data analysis, the reliability of the RCM protocol guideline was found to be 0.816. The minimum reliability index value of at least 0.60 is applicable (28, 29). In this study, the results indicate that the RCM guideline protocol has high validity and reliability.


    CONCLUSION


    In summary, the RCM protocol has high content validity, scoring high on the Likert scale in a test of its validity. In the data analysis, the reliability of the RCM protocol guideline was found to be 0.816. In addition, this protocol is expected to help nurse educators, especially at the Institusi Latihan Kementerian Kesihatan Malaysia (ILKKM). Overall, the design-based module, MoAFF, and the ADDIE model utilise systematic teaching modules to achieve learning outcomes. In addition, this model is flexible and non-linear, allowing researchers to adapt and combine it easily. Learning activities using the RCM protocol are student-centred, with the teacher acting as a facilitator. This tool can also be easily assessed because outcomes obtained through it are real products produced through concept mapping. This is where creativity, innovation, skills and a variety of other elements taught through hands-on learning can be seen through the concept mapping notes. Therefore, the researchers recommend that all nurse educators use the RCM protocol guideline in their teaching and learning in nursing education.
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    ABSTRACT


    Introduction: In Malaysia, the concept of Interprofessional Learning is not yet established, however it has begun to develop over the past few years. Methods: Three scenarios were developed for undergraduate students from medicine, nursing and emergency medicine; Acute Myocardial Infarction (AMI), Chronic Obstructive Pulmonary Disease (COPD) and trauma. The Interprofessional Learning Package (IPLP) adopted scenario - based learning and hybrid simulation; mannequin and simulated patient which focused on patient management. Each session employed experiential, interactive and contextualised sessions. The created learning sessions required the students to work in a small interprofessional team. The IPLP was validated by a panel of experts. Results: Content analyses were carried out for analysing the strategies that were performed during the development process. Focused group discussion showed that nursing students had positive views towards interprofessional learning. Document analysis on the curriculum showed that there were loopholes where the programmes needed to improve and expose students to interprofessional learning in order to achieve the faculty learning outcomes. Literature review gave an idea on the creating of the scenario and panel experts’ input was also important as it reflected the created scenarios which were common sense and logically designed. Conclusion: This study managed to developed the Interprofessional Learning (IPL) package with simulation and scenario approached which can encourage students to learn with, from and about other programmes as well as managing a patient as a team.


    Keywords:Interprofessional learning, Simulation, Scenario based, Learning theories


    INTRODUCTION


    The World Health Organization (WHO) states that “Interprofessional Education (IPE) occurs when two or more professions learn with, from and about each other to improve collaboration and the quality of care”(1). Implementing a multidiscipline learning approach is not an easy task (2) and it has been mentioned as challenging in learning approaches by some of the lecturers (3). Sharing knowledge and ideas with other health care professionals was seen as one of the ways to deliver quality care to the patients (4) and interprofessional shared learning (SL). In addition, IPL is not only pertaining to share the knowledge but also encourage the students to become assertive (5) and understand more about their own professional roles (6). Therefore, the students must have clear pictures on team working, collaboration as well as interprofessionalism. Through IPL, students are able to be exposed to collaborative practices (7).


    Simulation is seen as one of the approaches in practising working as a team in patient management and is one of the most effective teaching and learning approaches in medical education (8). Managing patient in the clinical area requires a health care team in order to optimise quality of care delivered to patients. Emergency ward is one of the clinical wards that involved more than one profession at one time in patient management. Health professionals are dynamic, collaborative and working together to ensure the quality of care is delivered to the patients (9). However, while studying, students were not being exposed to learn together in managing patient, but they need to collaborate with other professions once they start to work. In other words, they have to work together under one roof as a team while delivering care to patients. In this article, we described our experience of developing and validating interprofessional learning package for undergraduates from medicine, nursing and emergency medicine in Faculty of Medicine, Universiti Kebangsaan Malaysia Medical Centre (UKMMC).


    We created the clinical scenarios and learning outcomes for the sessions. Scenarios related to chest pain (Acute Myocardial infarction), shortness of breath (Chronic Obstructive Pulmonary Disease) and trauma were developed. All scenarios involved a simulated patient and the chest pain and shortness of breath also used a mannequin as hybrid simulation for a cardiac arrest sequence in the created scenarios.


    The objective of the study was to develop an interprofessional learning package for undergraduate students of Faculty of Medicine, UKMMC.


    METHODOLOGY


    The methodology of this study consist of two parts; the development and the reliability and validity steps. The development of the IPLP started with the setup of the interprofessional committee with representatives from nursing, medicine, medical educationists and academicians. Further, the strategies of development process were identified by the team. The following step was the reliability and validity and the developed learning package was validated prior to the implemented of the learning packages. Overall of the methodology of this study is summarised in a framework of action.


    The Development of IPLP


    We developed an Interprofessional Learning package which contained scenarios creation on three conditions i.e. Acute Myocardial Infarction (AMI), Chronic Obstructive Pulmonary Disease (COPD) and trauma. During the development of the learning package, we used four strategies in order to have a clear picture on the scope of the learning package. The strategies that we used were; (i) document analysis; (ii) literature review; (iii) focus group discussion; and (iv) panel expert view.


    Results


    Document Analysis


    The document analysis (Table 1) showed that some of the learning outcomes for those programmes under the Faculty of Medicine, would not be able to be achieved by some of the students. The learning outcomes stated that they would be exposed to collaborative practice and work with other health professionals in health promotion and disease prevention. The nursing and Emergency Medicine (EMed) students, for example, they do not have any exposure to learn with other health professional students from different programmes. In fact for nursing programme, the learning outcomes do not mentioned anything about working with other professional. However, for EMed, it is stated in their programme learning outcomes that they will be able to work with other health professional teams. Our medical students got their exposure during their second year under the Comprehensive Health Care Module, whereby they learned with Pharmacy students from the Faculty of Pharmacy. In future, after the students have graduated, they must work together in managing their patients even if they do not work with any of the three programmes, they have to work with other health professionals such as physiotherapists, radiographers etc.


    Table 1: The summary of document analysis


    
      
        	Faculty Learning Outcomes

        	
          Programmes

        

        	
          Findings

        
      


      
        	Faculty Learning Outcomes that reflects Interprofessional Learning:

        	
          Nursing

        

        	Learning outcomes do not mentioned about the Interprofessional Learning.
      


      
        	
          1. Work collaboratively within a multi-professional team with integrity and enthusiasm and to assume leadership role when appropriate.

        

        	
          EMed

        

        	
          IPL exposure – no exposure opportunity in the curriculum.


          Learning outcomes mentioned to be able to work as a team with other professionals.

        
      


      
        	
          2. Lead and collaborate with other health professionals in health promotion and disease prevention.

        

        	
          Medicine

        

        	
          IPL exposure – no exposure opportunity in the curriculum.


          Learning outcomes – almost same with the faculty learning outcomes.


          IPL exposure – opportunity to be exposed through Comprehensive Health Care (CHC) module.

        
      

    


    Literature Review


    The literature review showed the topic of interest that could involve the three programmes in emergency situations. In reality, the emergency ward needs a minimum of a doctor, a nurse and a medical assistant to work as one team. The topics chosen were based on the previous study by Selasawati et al. (10). They mentioned the top three cases; heart problem, respiratory problem and trauma usually seek for emergency treatment. Through the thoroughly literature review, the team decided to identify the items that should be included in the learning package. The learning package should consists of; title or scope of the scenario, learning outcomes of the session, the story of the case, instructions to students, simulated patient and technician in charge of the laboratory. Items that are in the learning package have been developed.


    Focused Group Discussion


    Focused group discussion (FGD) was carried out among nursing students because it is good to have their views towards learning with other health care programmes (Table 2). As mentioned by Students 1 and 2 that they should learned together and share ideas with other professional which confirmed by Student 4 that “currently we are not taught to communicate with other professionals, it depends on our own initiative”. Student 8 felt that the experience of learning with other programme, will prepare them for their future life. Findings from the FGD showed that nursing students had positive views towards IPL. One of the student, (Student 4), agreed to be exposed early as this is an exposure in preparing them for the future working environment (11). Thus, this FGD showed that there is suggestion to consider at the year of study on the exposure towards IPL. The EMed students were unable to join the FGD as they were posting outside of the faculty during the group discussion.


    Panel Expert View


    Panel expert view suggested that the best approach for encouraging the students to learn together is via IPL and the learning sessions need to encourage the students to be more active in learning activities (Table 3). Besides, the expert felt that, since IPL involved more than two programmes, emergency ward is the suitable clinical setting because in reality usually more than two professions working together for the management of patient.


    Therefore, the approach that this learning package will be using is simulation with creation of scenarios with the top three cases that usually seek for emergency treatment. Based on the Emergency Medicine textbook, the scenarios were created by using hybrid simulation; mannequin and simulated patient. The reason for choosing the hybrid method was for the learning package to reach the fidelity of certain conditions such as vital signs deteriorates which can be manipulated by using high fidelity mannequin.


    Three scenarios were developed; AMI, COPD and trauma. The IPLP was designed from the adaptation of von Reyn (12) model. The learning package consisted of the learning outcomes, pre requisite, prop, instruction to students, simulated patient, confederates and technician. The used of clinically scenarios pertaining to emergency situation aimed to promote collaborative practice among the students. This enabled them to share their skills and knowledge with other health care professionals.


    Each learning session was based on interprofessional scenario-based that employed experiential, interactive and contextualised strategies. The AMI and COPD sessions utilised the high technology Laerdal mannequin and simulated patient while trauma session used simulated patient only. Each of the learning sessions required the students to manage the patient via team working and engaged the skills and knowledge of each profession.


    Each team was required to manage the patient according to the patient’s condition. This learning session continued with the debriefing session whereby the students and facilitator reflected on the performance, contributions and discussed the best practice management that they could employ if they were given a second chance.


    Table 2: The summary of focus group discussion


    
      
        	Students

        	
          Comments

        

        	
          Theme

        
      


      
        	Student 1

        	“… we should learn skill from other health professional students.”

        	Positive view towards IPL
      


      
        	Student 2

        	“We can learned together…we would not feel awkward to share ideas…”

        	
      


      
        	Student 8

        	“Learn through this experience, it can prepare us for the future…”

        	
      


      
        	Student 4

        	“Currently we are not taught to communicate with other professionals, depends on our own initiative.”

        	
      


      
        	Student 4

        	“We need the teamwork in order to deliver a quality care to patient.”

        	
      


      
        	Student 5

        	“It is good to expose us early…”

        	Suggestion for early exposure on IPL
      

    


    Table 3: The panel experts view


    
      
        	Comments

        	
          Findings

        
      


      
        	Best to introduce IPL among three programmes e.g. Medical, nursing and emergency medicine students.

        	1. IPL is suitable approached to expose students to learn together.
      


      
        	Emergency ward is the suitable place as it usually has all those three programmes at one time.

        	2. Method of implementation of the learning experience.
      


      
        	If need more than two programmes, emergency ward is the suitable place for this situation.

        	
      


      
        	The situation can be created as nearly to real as possible.

        	3. Suitable scenario that involved working as a team in managing patient.
      


      
        	Think about using patient or mannequin.

        	
      


      
        	It depends on the learning outcomes of the package.

        	
      

    


    Reliability and Validity of the IPLP


    The developed IPLP was validated by panel experts who looked critically at the feasibility and logically of the scenarios developed for the content validity. The panel experts consisted of the consultant of Emergency Medicine, Nursing Manager and Medical Assistant Supervisor who were experts in the clinical area pertaining to emergency ward. Besides that, the developed scenarios were also given to a group of health care professionals from different backgrounds to look at the created scenarios, description of the story, learning outcomes as well as the instructions for the face validity. They gave feedback regarding the developed scenario. Since the developed learning package was unable to measure using statistical analysis, this study used a previous developed module as a benchmarking to ensure its reliability.


    IPLP Framework of Action


    The framework of the action of the development process is in Figure 1. Overall, three main idea that need to put together starting from; the developing of the learning packages that contributed from the document analysis, literature review, focus group discussion and panel experts opinion. The learning package went through the validity and reliability steps. At the same time, the planning and thinking of the implementation of the learning packages also were included in this framework. These steps comprised of the technology, fidelity of the scenarios and schedule of those programmes involved. Each programme has their own schedule, therefore, this study tried to avoid any overlapping of the initial programme schedule. In order for the action planning, the logistic is also an essential, because the using of high technology approached. The suitable place will be the simulation laboratory that have high technology mannequin to implement the learning packages in order to enhance the fidelity of the session.


    
      [image: art]


      Figure 1: Framework of action.

    


    DISCUSSION


    The aim of this study was to develop an interprofessional learning package. This study showed that the few strategies which had been carried out were suitable to be used in the development of IPLP. Focused groups gave positive responses even though the FGD was carried out among nursing students only. Document analysis showed that the medical students had been exposed to multidisciplinary practices since they were in Year 2. However, a previous study by Hall (13) showed that early students’ exposure would blur their own professions but the medical students in this study performed well, they knew their roles as a doctor.


    Previous studies showed that the exposure of IPE could be expanded to other medical problems such as asthma, mental health, community programme etc. This study was unable to explore more on other scenarios since the IPL did not exist in the current curriculum. Therefore, the students had no idea on learning together. Simulation with scenario approach was chosen since it allows the students to repeat and undergo the process without feeling threatened. As adults, the students will learn if the learning environment is conducive and supportive to them Knowles (14) and Rothgeb (15) added that the supportive environment enhances the students to think critically and able to solve a problem.


    Planning and preparation of the learning session are important in order for the students to achieve their learning outcomes. The scope of the exposure suited with the idea from (16) as they mentioned that the right topic is very important in implementing IPL.


    CONCLUSION


    This study aimed to develop IPLP and evaluate the implementation of IPLP. Three scenarios were created through a story on a patient who was seeking treatment in the emergency ward. Simulation was seen as a suitable approach since it could imitate the realism of the situation or environment. It is important to have the imitation of the reality as it could influence the learning process. In conclusion, this research shows that IPL package designed was able to be implemented among medical, nursing and emergency medicine students who perceived that IPL was effective for communication and teamwork, IPL interaction and relationship.
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    ABSTRACT


    Introduction: Poor sleep quality among university students has become an important issue to be concerned as it can hugely influence the students especially on their academic performance. However, there are inadequate studies published on the sleep quality of medical students in Malaysia. Objective: This study aimed at determining the sleep quality of pre-clinical medical students in Universiti Putra Malaysia (UPM) and Universiti Malaya (UM). Methods: This is a cross-sectional study that used self-administered questionnaire to collect data from the pre-clinical medical students of UPM and UM. Sleep quality of the students was measured using Pittsburgh Sleep Quality Index (PSQI) questionnaire. All data were analysed by SPSS version 21. Results: Findings revealed that 63.9% respondents with poor sleep quality (PSQI score: more than 5). The prevalence of poor sleepers in UM (67%) was slightly higher compared to UPM (60.9%). However, the comparison of PSQI score showed no significant difference between UPM and UM respondents (p = 0.082). Meanwhile, the average sleep duration per night among respondents was 5 hours 39 minutes (± 1.21 hrs), whereas only 6.1% students practiced recommended sleep value per night (> 7 hrs). Significant association was found between caffeine intake and sleep quality. Besides, this present study showed no association between sleep quality with gender and year of study. Conclusion: Majority of the pre-clinical students in UPM and UM had poor sleep quality and short sleep duration. Only a small number of students practiced recommended sleep value per night.


    Keywords:Sleep quality, Pittsburgh Sleep Quality Index (PSQI), Medical students


    INTRODUCTION


    Sleep enhances memory consolidation in human (1) that thus improves learning processes (2). Sleep plays a crucial role in memory consolidation in which memories are reorganised, made more resistant to interference and may result in an improvement of performance (3). For instance, academic performance of students is closely related to their sleep quality (4).


    Buysse et al. described sleep quality as quantitative aspects of sleep such as sleep duration, sleep latency or number of arousals, and subjective subjects such as depth or restfulness of sleep (5). Compared to other academic programmes, students taking medicine are probably at a higher risk of having poor sleep quality due to their packed schedule and heavy load of study (6). This might also be caused by high level of stress, work pressures and night time activities commonly encountered by medical students. Previous study has reported that medical students experienced more disturbed sleep patterns compared to non-medical students (7). Furthermore, another study conducted in a university in Saudi Arabia reported a high prevalence of poor sleep quality among medical students (8).


    Sleep quality in students may be influenced by several factors such as gender, year of study (9–11), caffeine intake, smoking and alcohol consumption, which have been proven to be the factors of poor sleep quality (12–13). Those with poor sleep quality have been reported to experience more academic stress. Meanwhile, decreased academic performance in medical students was due to their poor sleep habits such as decreased nocturnal sleep time, late bedtime during weekdays and weekends, catch-up sleep on weekends and increased daytime sleepiness (14).


    Pittsburgh Sleep Quality Index (PSQI) developed by Buysse et al. is a validated questionnaire used to estimate sleep quality and disturbances over a month (5). It is a suitable tool to identify a variety of sleep disturbances and sleep problems. In fact, PSQI possesses good psychometric properties and is consistent with previous studies (13).


    Therefore, the present study was conducted to determine the level of sleep quality among pre-clinical students in Universiti Putra Malaysia (UPM) and Universiti Malaya (UM) using PSQI. This study will be able to identify the quality of sleep experienced by the students and its association with their socio-demographic profile and daily lifestyle.


    Methods


    Study Design and Population


    The study was conducted at Faculty of Medicine and Health Sciences, UPM and Faculty of Medicine, UM. The selected study population was all pre-clinical medical students (Year 1 and Year 2) of both universities. A cross-sectional study design was utilised to get the required information from April to August 2014.


    The sample size estimated using two sample proportions was 234. The prevalence value for the calculation was adopted from that proposed by Araújo et al. (9) and the associating factor used was gender. The population was selected using stratified sampling method, which was divided into two strata namely UPM and UM. Then, proportionate allocation was done so that the sample size of each stratum will be proportionate to the population size of the stratum when viewed against the entire population. Lastly, simple random sampling method was applied within each stratum.


    The data was collected using a self-administered questionnaire that is divided into two sections; first section includes the socio-demographic profile such as gender, race, year of study, weight, height and university, whereas the second section is the PSQI questionnaire that measures the sleep quality and sleep disturbances of the students over a month (5).


    Prior the commencement of the study, ethical clearance was obtained from Ethic Committee for Research Involving Human Subjects of UPM (FPSK (EXP14-medic) U033). Approval letter to carry out the study in UPM and UM as well as the consent form from respondents were also obtained.


    Statistical Analysis


    Statistical Package for Social Sciences Programme (SPSS) Version 21 was used to analyse the data. Descriptive analysis was used to determine the frequency and percentage. Pearson’s Chi-square test was used to test the association between dependent and independent variables. Mann-Whitney test was utilised to examine the significant differences between two continuous variables for data not equally distributed. All levels of significance were set at a standard p value of 0.05.


    Results


    A total of 234 questionnaires were given out. From that, only 180 questionnaires were returned back. Data of all 180 respondents were recorded, indicating the response rate of 76.9%.


    The socio-demographic profiles of respondent are described in Table 1. Among 180 respondents, 92 respondents (51.1%) were from UPM while another 88 respondents (48.9%) were from UM. About 32.8% of the respondents were male and 67.2% were female. There was a predominance of Malay respondents (53.3%) observed. Nevertheless, this study focused on pre-clinical students, which were first year students (55%) and second year students (45%).


    PSQI Score and Sleep Quality


    The overall global PSQI score was 6.27±2.50. The mean global PSQI score for UPM and UM respondents was 5.95±2.54 and 6.61±2.43, respectively (Table 2). There was no significant difference of PSQI score between UPM and UM students (z = –1.737, p = 0.082). Mean value was computed for each seven subscales of PSQI. Among the seven subscales of PSQI score, component 3, which is sleep duration, obtained the highest mean of more than 2 for both universities. Subscales with mean more than 1 were recognised as areas most contributing to PSQI score.


    Table 3 shows a high prevalence of poor sleep quality (63.9%) among the 180 respondents. It is apparent that there are 60.9% (n = 56) of UPM students and 67.0% (n = 59) of UM students with poor sleep quality. Subsequently, there was no association between sleep quality with gender (x2 = 0.581, p = 0.446) and year of study (x2 = 1.368, p = 0.242).


    Nonetheless, there was an association between caffeine intake and sleep quality (x2 = 10.529, p = 0.015).


    Sleep Patterns


    Based on Table 4, 88.9% of the respondents often go to bed after midnight. The mean bed time of the respondents was 12.41 am (±1.02 hrs), while the mean rise time was 6.38 am (±1.10 hrs). The mean sleep duration per night was 5 hours and 39 minutes (±1.21 hrs). Only 6.1% of the respondents had more than seven hours sleep duration. Majority respondents (45.6%) had less than five hours sleep per night.


    Factors Affecting Sleep Quality Rated by Students


    Table 5 describes five factors affecting sleep quality. The students were asked to rank the factors by 1–5 where 1 is the most relevant factors affecting sleep quality while 5 is the least relevant factors affecting their sleep quality. From the result, majority students had chosen ‘early classes on weekdays’, ‘long lecture hours throughout the day’ and ‘assessment stress’ as the most relevant factors affecting their sleep quality. On the other hand, ‘Assignments’ and ‘co-curriculum activities’ were ranked as less relevant factors.


    Table 1: Socio-demographic profile of the study respondents (n = 180)


    
      
        	

        	

        	
          UPM

          n (%)

        

        	
          UM

          n (%)

        

        	
          Overall

          n (%)

        
      


      
        	Gender

        	
          Male

        

        	
          34 (51.1)

        

        	
          25 (28.4)

        

        	
          59 (32.8)

        
      


      
        	

        	
          Female

        

        	
          58 (48.9)

        

        	
          63 (71.6)

        

        	
          121 (67.2)

        
      


      
        	

        	
          Total

        

        	
          92 (100.0)

        

        	
          88 (100.0)

        

        	
          180 (100.0)

        
      


      
        	Ethnicity

        	
          Malay

        

        	
          51 (55.4)

        

        	
          45 (51.1)

        

        	
          96 (53.3)

        
      


      
        	

        	
          Chinese

        

        	
          28 (30.4)

        

        	
          19 (21.6)

        

        	
          47 (26.1)

        
      


      
        	

        	
          Indian

        

        	
          13 (14.1)

        

        	
          20 (22.7)

        

        	
          33 (18.3)

        
      


      
        	

        	
          Others

        

        	
          0

        

        	
          4 (4.5)

        

        	
          4 (2.3)

        
      


      
        	

        	
          Total

        

        	
          92 (100.0)

        

        	
          88 (100.0)

        

        	
          180 (100.0)

        
      


      
        	Year

        	
          First

        

        	
          43 (46.7)

        

        	
          56 (63.6)

        

        	
          99 (55.0)

        
      


      
        	

        	
          Second

        

        	
          49 (53.3)

        

        	
          32 (36.4)

        

        	
          81 (45.0)

        
      


      
        	

        	
          Total

        

        	
          92 (100.0)

        

        	
          88 (100.0)

        

        	
          180 (100.0)

        
      

    


    Table 2: Mean global PSQI score and its seven subscales for all respondents


    
      
        	

        	
          UPM

          Mean ± SD

        

        	
          UM

          Mean ± SD

        

        	
          Overall

          Mean ± SD

        
      


      
        	Global PSQI score

        	
          5.95 ± 2.54

        

        	
          6.61 ± 2.43

        

        	
          6.27 ± 2.50

        
      


      
        	Subjective sleep quality

        	
          0.97 ± 0.78

        

        	
          1.22 ± 0.82

        

        	
          1.09 ± 0.81

        
      


      
        	Sleep latency

        	
          0.87 ± 0.76

        

        	
          1.10 ± 0.79

        

        	
          0.98 ± 0.78

        
      


      
        	Sleep duration

        	
          2.03 ±1.00

        

        	
          2.30 ± 0.82

        

        	
          2.16 ± 0.92

        
      


      
        	Habitual sleep efficiency

        	
          0.22 ± 0.53

        

        	
          0.10 ± 0.31

        

        	
          0.16 ± 0.44

        
      


      
        	Sleep disturbances

        	
          1.01 ± 0.46

        

        	
          1.02 ± 0.37

        

        	
          1.02 ± 0.42

        
      


      
        	Use of sleep medication

        	
          0.07 ± 0.25

        

        	
          0.05 ± 0.21

        

        	
          0.06 ± 0.23

        
      


      
        	Daytime dysfunction

        	
          0.78 ± 0.68

        

        	
          0.83 ± 0.78

        

        	
          0.81 ± 0.73

        
      

    


    Table 3: Sleep quality among respondents


    
      
        	

        	

        	
          UPM

          n (%)

        

        	
          UM

          n (%)

        

        	
          Overall

          n (%)

        
      


      
        	Sleep quality

        	
          Normal

        

        	
          36 (39.1)

        

        	
          29 (33.0)

        

        	
          65 (36.1)

        
      


      
        	

        	
          Poor

        

        	
          56 (60.9)

        

        	
          59 (67.0)

        

        	
          115 (63.9)

        
      


      
        	

        	
          Total

        

        	
          92 (100.0)

        

        	
          88 (100.0)

        

        	
          180 (100.0)

        
      

    


    Table 4: Sleep patterns of respondents


    
      
        	

        	

        	
          Frequency

        

        	
          Percent

        

        	
          Mean ± SD

        
      


      
        	Bed time

        	
          11.00–11.59 pm

        

        	
          20

        

        	
          11.1

        

        	
          12.41±1.02 am

        
      


      
        	

        	
          12.00–12.59 am

        

        	
          79

        

        	
          43.9

        

        	
      


      
        	

        	
          1.00–1.59 am

        

        	
          43

        

        	
          23.9

        

        	
      


      
        	

        	
          2.00–2.59 am

        

        	
          30

        

        	
          16.7

        

        	
      


      
        	

        	
          3.00–4.00 am

        

        	
          8

        

        	
          4.4

        

        	
      


      
        	

        	
          Total

        

        	
          180

        

        	
          100.0

        

        	
      


      
        	
      


      
        	Rise time

        	
          3.00–3.59 am

        

        	
          1

        

        	
          .6

        

        	
          6.38±1.10 am

        
      


      
        	

        	
          4.00–4.59 am

        

        	
          1

        

        	
          .6

        

        	
      


      
        	

        	
          5.00–5.59 am

        

        	
          29

        

        	
          16.1

        

        	
      


      
        	

        	
          6.00–6.59 am

        

        	
          74

        

        	
          41.1

        

        	
      


      
        	

        	
          7.00–7.59 am

        

        	
          54

        

        	
          30.0

        

        	
      


      
        	

        	
          8.00–8.59 am

        

        	
          10

        

        	
          5.6

        

        	
      


      
        	

        	
          9.00–9.59 am

        

        	
          7

        

        	
          3.9

        

        	
      


      
        	

        	
          > 10.00 am

        

        	
          4

        

        	
          2.2

        

        	
      


      
        	

        	
          Total

        

        	
          180

        

        	
          100.0

        

        	
      


      
        	
      


      
        	Sleep duration

        	
          > 7 hours

        

        	
          11

        

        	
          6.1

        

        	
          5.39±1.21 hours

        
      


      
        	

        	
          6–7 hours

        

        	
          31

        

        	
          17.2

        

        	
      


      
        	

        	
          5–6 hours

        

        	
          56

        

        	
          31.1

        

        	
      


      
        	

        	
          < 5 hours

        

        	
          82

        

        	
          45.6

        

        	
      


      
        	

        	
          Total

        

        	
          180

        

        	
          100.0

        

        	
      

    


    Table 5: The mode of score for factors affecting sleep quality (1 = most relevant factor, 5 = least relevant factor)


    
      
        	
          Factors

        

        	
          Mode

        
      


      
        	Early classes on weekdays

        	
          1

        
      


      
        	Long lecture hours throughout the day

        	
          1

        
      


      
        	Assessment stress

        	
          1

        
      


      
        	Assignments

        	
          4

        
      


      
        	Co-curriculum activities

        	
          5

        
      

    


    DISCUSSION


    PSQI score above 5 was indicated as poor sleep quality (5). It was observed that UPM and UM students had poor sleep quality based on the mean PSQI score. At the same time, majority of them (76.1%) rated their own sleep quality as good. This shows that majority students are not aware that they are actually having poor sleep quality. The mean PSQI score from this study was quite close to that from Brick et al. where the score was 6.37±2:57 (10). In their study, 50.9% of the students were found to be poor sleepers.


    The comparison conducted between UPM and UM has suggested that the prevalence of poor sleepers in UM is slightly higher than UPM. This slight difference in prevalence was because UM students were having their final exam study week during the period of data collections while UPM students had just completed their final exams. However, no significant difference in PSQI score was found between UPM and UM. Thus, the difference in academic schedule in both universities does not generally affect their sleep quality.


    From this study, the prevalence of poor sleep quality was slightly higher in male compared to female. However, Chi-square test showed no significant association between gender and sleep quality. This finding is similar to a study by Cardoso et al. in Brazil, which demonstrated no statistically significant association between sleep quality and gender (6). Similarly, previous study by Lai and Say (15) also showed no significant difference between male and female with poor sleep quality. In addition, prevalence of poor sleep quality is higher among 1st year students compared to 2nd year students with insignificant relationship between year of study with sleep quality. A study carried out on medical students from a university in the United States reported that there was a relationship between class year and sleep quality (10). Earlier class years have been reported to have worse sleep quality than later class years. It is possible that later-year students may have developed better coping strategies for their study and time management.


    Majority respondents of this study did not take caffeine or energy booster drinks, while 13% of them had coffee every day. Chi-square test showed that there was a significant relationship between sleep quality and caffeine intake. For example, previous study has been done to determine the use of energy drinks and other caffeinated beverages among college students in Peru (16). The results proved that poor sleep quality was associated with consumption of caffeinated beverages. Besides, 67.3% of the medical students in India were seen to regularly consume caffeinated beverages and more likely to experience sleep disturbances, leading to a poor sleep quality (17). Previous study by Drake et al. had proved that it is better to avoid or reduce caffeine intake before sleep as caffeine could remain in body average of 3 to 5 hours causing the body to have difficulty to rest (18). The study also recommended people to avoid consuming caffeine at least six hours before sleep to ensure a good quality of sleep.


    In this present study, sleep duration was observed as the major component in PSQI contributing to high PSQI score. The mean sleep duration of the respondents was 5 hours 39 minutes per night. Additionally, majority respondents (45.6%) had less than 5 hours of sleep per night. Only 6.1% of the respondents had more than seven hours of sleep duration per night. It is recommended for adults to have seven to nine hours sleep per night for optimum recovery (19). Pilcher and Huffcutt defined sleep deprivation as functioning with less than five hours of sleep from the previous night (20). Thus, we could conclude that majority respondents in this present study were sleep deprived. A study conducted in International Medical University (IMU) Malaysia presented medical students with relatively higher sleep duration than our respondents where 51.2% of them had sleep duration of more than seven hours (21). This could be due to the time that this present study was conducted when UM students are having their study week. They spent more time studying at night and are more anxious about their examination. Another reason may be due to long lecture hours in UPM and UM during daytime, which restricted their daytime activities and indirectly increased their night time activities that lead to a shorter sleep duration.


    This study has listed five factors affecting the sleep quality (early classes in weekdays, long lecture hours throughout the day, assessment stress, assignments, and cocurriculum activities). The students were asked to rank the factors by 1 to 5 with 1 as the most relevant factors affecting sleep quality while 5 is the least relevant factors affecting their sleep quality. From the result, majority of them have selected early classes, long lecture hours and assessment stress as the most relevant factors affecting their sleep quality. In previous study by Britz and Pappas, university students ranked academic workload as the most stressful component affecting them (22). It was also found that academic workload had significant association with sleep patterns. Lund et al. showed a high correlation between academic stress and sleep quality (23). Moreover, those with poor sleep quality were reported to have experienced more academic stress. Students may need to have a good time management skill and familiarise themselves with a hectic schedule to prepare them in their working life as a doctor. On the other hand, majority of them ranked co-curriculum activity as the least relevant factor. Even though some students complained that co-curriculum activities sometimes consume much time, their involvement in the extra co-curriculum activities may take their mind off from their academic stress and allow them to develop their soft skills such as teamwork, leadership and time management.


    A previous study assessing the sleep-wake pattern of medical students has been conducted (24), which showed that time of class initiation in the morning affected the students’ sleep-wake pattern and directly influenced their sleep quality. Besides, sleep deprivation was partly due to class schedules. Analysis of the PSQI in the study showed a statistically significant improvement in sleep quality of the students with a later schedule. About 42.3% of the students had poor sleep quality when they had early schedule. Subsequently, the prevalence decreased to 11.5% students when they had later schedule. Furthermore, the evening class students had longer sleep duration and better sleep quality compared to morning class students. Therefore, it can be concluded that the respondents in the present study had poor sleep quality due to schedule since their classes usually begin at 8 am and ends in the evening daily.


    A lot of studies consistently showed that medical students who sleep well at night with a good quality of sleep do better academically (4, 14, 25). Students with more sleeping hours on an average night tend to obtain slightly better grades (26). Thus, it is very important for students regardless of their programme to have a good quality of sleep to achieve better academic performance.


    CONCLUSION


    Majority of the pre-clinical medical students in UPM and UM had poor sleep quality. The prevalence of poor sleepers in UM was slightly higher than UPM. However, there was no significant difference between PSQI score among respondents from both universities. The average sleep duration per night among these students were also inadequate. Only a small number of students practiced recommended sleep value per night. Future studies should be performed to gather information on the causes or effects of poor sleep quality among medical students. It is also recommended for the students to be exposed to the importance of having a good sleep quality and better time management. Better sleeping habit practices can improve their sleep quality and eventually their academic performance.
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    ABSTRACT


    Background: Single best answer (SBA) as multiple-choice items are often advantageous to use for its reliability and validity. However, SBA requires good number of plausible distractors to achieve reliability. Apart from psychometric evaluation of assessment it is important to perform item analysis to improve quality of items by analysing difficulty index (DIF I), discrimination index (DI) and distractor efficiency (DE) based on number of non-functional distractors (NFD). Objective: To evaluate quality of SBA items administered in professional examination to apply corrective measures determined by DIF I, DI and DE using students’ assessment score. Method: An evaluation of post summative assessment (professional examination) of SBA items as part of psychometric assessment is performed after 86 weeks of teaching in preclinical phase of MD program. Forty SBA items and 160 distractors inclusive of key were assessed using item analysis. Hundred and thirty six students’ score of SBA was analysed for mean and standard deviation, DIF I, DI and DE using MS Excel 2007. Unpaired t-test was applied to determine DE in relation to DIF I and DI with level of significance. Item-total correlation (r) and internal consistency by Cronbach’s alpha and parallel-form method was also computed. Result: Fifteen items had DIF I = 0.31–0.61 and 25 items had DIF I (≤ 0.30 or ≥ 0.61). Twenty six items had DI = 0.15 – ≥ 0.25 compared to 14 items with DI (≤ 0.15). There were 26 (65%) items with 1–3 NFD and 14 (35%) items without any NFD. Thirty nine (32.50%) distractors were with choice frequency = 0. Overall mean DE was 65.8% and NFD was 49 (40.5%). DE in relation to DIF I and DI were statistically significant with p = 0.010 and 0.020 respectively. Item-total correlation for most items was < 0.3. Internal consistency by Cronbach’s alpha in SBA Test 1 and 2 was 0.51 and 0.41 respectively and constancy by parallel-form method was 0.57 between SBA Test 1 and 2. Conclusion: The high frequency of difficult or easy items and moderate to poor discrimination suggest the need of items corrective measure. Increased number of NFD and low DE in this study indicates difficulty of teaching faculty in developing plausible distractors for SBA questions. This has been reflected in poor reliability established by alpha. Item analysis result emphasises the need of evaluation to provide feedback and to improve quality of SBA items in assessment.


    Keywords:Single best items, Difficulty index, Discrimination index, Distractors efficiency, Functional distractors, Non-functional distractors


    INTRODUCTION


    Multiple choice questions (MCQs) can be designed to test simple recall such as factual knowledge to high order thinking such as appropriate analysis and evaluation. MCQs can consistently test student knowledge with high degree of reliability and validity. Single best answer (SBA) multiple-choice questions are often advantageous to use for its reliability and validity however, they are not the best test items for every circumstances. It is appropriate to use SBA when the attainment of educational objective is measured by having students’ response as select answer from the list of alternatives. On validity aspect SBA covers broader sample of course content in given amount of testing time however, with reliant on experts judgement (1). SBA items ensure great variety of educational objectives adaptable to various levels of learning outcome. On reliability aspect, more objective (2) and less susceptible to guessing than multiple true and false items, SBA format of MCQ can be considered to have high degree of reproducibility. Although less susceptible to guessing SBA require good number of plausible distractors to achieve reliability.


    Good SBA is generally more difficult to write than other types of MCQ items. Continuing faculty development to construct quality SBA with plausible distractors also requires skills and experience. An approach to write quality SBA begins with teaching faculty vigilantly involved to document case scenarios as problem, regularly attend vetting of exam questions and participate in expeditious evaluation of test result after each examination. An evaluation and feedback on SBA items is as important as writing a SBA question. Apart from psychometrics of SBA items it is important to perform item analysis and to interpret result to provide valuable feedback to faculty who writes SBA questions. The process though tedious, ensures to develop question bank with quality SBA items. It is widely accepted that well-constructed MCQ items are time consuming and difficult to write (3).


    A SBA item consists of clinical scenario or problem followed by a clearly written lead-in or question and a list of multiple options with 3–4 distractors and one correct answer (4, 5). All distractors need to be relatively correct and close to key of an item. Producing plausible distractors, which are functional and best, defined as the distractors selected by > 5% of examinees is considered important of quality SBA items. Non-functional distractors (NFD) are the options selected by < 5% of examinees. To identify NFD and to replace those with functional distractors (FD) require investigation by item analysis and subsequent action to retain, revise or discard the items. Item analysis determines difficulty index (DIF I) (p-value), discrimination index (DI) and distractor efficiency (DE) (6). Item analysis allows measurement of effectiveness of individual test items. Item analysis typically utilises classical test theory with two major statistics based on difficulty and discrimination to determine item quality based on students’ score. However, the conclusions drawn depend very much on the sample score used to collect information.


    DIF I, actually determines as easy or facility index with which items are correctly picked up by both, upper and the lower performing group of students. It is calculated by adding the correctly answered items by upper 27% and lower 27% of students’ performance (7) divided by total number of students in both the groups. DIF I expressed in percentage or decimals. Item difficulty can range from 0.0 or 0% (none of the students answered the item correctly) to 1.0 or 100% (all the students answered the item correctly). The recommended average level of difficulty for four options SBA should range between 31%–60% (0.31–0.60) (8). DI on the other hand reflects the difference between the percentage of high achieving students who got the answer correct and percentage of low achieving students who got the answer correct. It is obtained by deducting the correctly responded items in upper group from the correctly responded students in lower group divided by number of students in one group (9). Item DI is the pointbiserial correlation that reflects the degree of relationship between scores on the item. It ranges from 0 to +1, if more students in upper group answer the item correctly. However, it may be negative (–1) when lower achievers answer the item correctly. Positive value is desirable. An item with a difficulty of 0 or 1 will always have DI of 0 and DI is maximised when DIF I is close to 0.50. A DI of 0.15–0.25 is considered to be desirable.


    A low DIF I (very difficult item) and a low DI (poorly discriminating item) ultimately lead to apply the corrective measures to readjust and administer the item again. An attempt to restructure the items may show improvement of difficulty and discrimination indices and regardless to say that the exercise is a good learning experience for faculty development and their learning curve. In order to keep these items in question bank, it definitely requires to be restructured by sending it back to experts to achieve desired difficulty and discrimination indices. In multiple items instrument a varying range of low to high difficulty and discrimination indices are acceptable provided it is not on the extreme ends. A very easy difficulty index with poor discrimination is often the case when items test the procedural skills such as in Objective Structured Practical Examination (OSPE) or Objective Structured Clinical Examination (OSCE) questions that students have mastered the practical or clinical skills contained in those tasks. Therefore to retain, revise or reject the items require a number of aspects to be considered for logically sound decision. If properly constructed SBA are able to test high level of cognitive reasoning and can accurately discriminate between high and low achieving students (10).


    A good method to decide on a well-structured vs. poorly structured items in SBA is to look at the number of functional vs. non-functional distractors. It may not be practical to produce SBA items without zero frequency choice distractors. However, items with functional distractors should at least be selected by > 5% of examinees. It has been author’s experience that three options SBA are feasible for faculty members to design SBA items particularly for those taking a new start to write SBA question. However, the argument that guessing effect is more common with three than with four or five options may compel institution to adopt four or even five options SBA. The theoretically calculated guessing effects with three, four and five options SBA have been 33%, 25% and 20% respectively.


    Studies on different options and guessing effect have shown no difference between 3–5 options (11). Faculty should focus more on evaluation and its interpretation of SBA items in terms of DIF I, DI, DE and NFD rather than falling in controversies of choices of options and its guessing effects that might compromise SBA reliability of items. A practical observation has been that the three options SBA is feasible and less time consuming to produce items with more functional distractors. It has been observed that higher the number of options, lesser the functional distractors are. Often the implausible distractors are the reason to produce higher number of NFDs. Adopting to restricted options list can be offset by increasing the number of SBA items to increase the reliability of this assessment format. It is better to have less options but more functional distractors than more options and more NFDs.


    METHODS


    Present item analysis of SBA is part of regularly held post examination evaluation of Medical Degree (MD) program assessed by two professional (summative) examinations held at the end of preclinical and clinical phase in a medical school in Malaysia. The current evaluation comprised of 40 items multiple choice SBA administered to 136 students in their preclinical phase of an integrated curriculum of basic and clinical sciences content. SBA test items were developed based on a blueprint of examination questions with predefined weighting across the modules and learning outcome guided by Bloom’s taxonomy. SBA as an instrument has been recently included in written tests of summative examination after having practiced this instrument in faculty development workshops to write quality SBA items. Regular evaluation and feedback to faculty has been a feature of SBA items added to multiple true and false items in equal numbers in 1st professional examination. SBA test has been administered as two different tests (Test 1 and Test 2) in succession covering nine modules taught in two years. The item analysis follows a psychometric evaluation to monitor reliability and validity of instruments.


    All SBA items have a stem or problem followed by a clearly written lead-in and four options with single correct answer (key) and three distractors. A vetting of SBA items in the presence of experts, module and phase coordinators, medical educationist and senior faculty members is meticulously done to select plausible distractors with varying degree of correctness. Item analysis is performed immediately after the examination and presented before the examination body inclusive of external examiners on board.


    Score of 136 students’ was entered in MS Excel 2007 and reorganized in descending order. The students’ score of upper 27% (37 students) of high achievers and lower 27% (37 students) of poor achievers were included in analysis. A total of 40 SBA items with 120 options of three distractors and one key were analysed to calculate DIF I, DI, DE and NFD. DIF I and DI were calculated using the following formula.


    [image: art]


    DIF I is the ease or facility with which a student can answer the item and it is recorded in decimal (0 – +1). Higher the value easier is the item and lower the value difficult is the item. DI is the ability of an item that differentiates between students of higher achievers and low achiever groups. DI is also recorded in decimal (–1 +1) and higher the value, more is the discrimination power of an item.


    NFD is the alternative from an option list other than the correct answer and it is determined by < 5% of examinees selecting a distractor and it may not exactly be of 0 frequency choice. Compared to this a functional distractor in an item is the alternative selected by ≥ 5% of examinees. DE for any item is calculated by numbers of NFD contained in it and it ranges from 0%–100%. DE is expressed as 0%, 33.3%, 66.6% and 100% depending on number of NFD as 3, 2, 1 and 0 respectively (9). Items with undesirable DIF I and DI and DE are sent for corrective measures and NFDs are replaced with better plausible distractors by experts involved in rewriting the items.


    Pearson correlation coefficient (r) was also performed to establish the item-total correlation coefficient of individual items with total score in each test. It ranges between –1.00 to +1.00 and an item having a score < .30 is considered to be unreliable in context of what item purports to test. Internal consistency as reliability of the overall test was determined by Cronbach’s alpha. Cronbach’s alpha of > 0.6 to 0.7 is considered acceptable, ≥ 0.5 to 0.6 is poor and < 0.5 is unacceptable. Constancy as short-term stability was computed by parallel-form method for 2-tests of SBA measuring the same construct and administered in succession. Key to parallel-form method of reliability is to develop alternate test that is equivalent in content, item format and response process. A total of 40 SBA were administered in succession on same day as Test 1 and Test 2 with 20 items each. There was no negative mark for wrong answer and 1 mark for each correct answer.


    RESULT


    Mean (standard deviation) for DIF I, DI and DE were 0.64 (±0.25), 0.24 (±0.18) and 65.8 (±32.4) respectively (see Table 1). Out of 40 SBA 15 items had good to excellent level of difficulty (DIF I = 0.31–0.61) and remaining 25 items were either difficult (DIF I ≤0.30) or easy (DIF I ≥0.61) as established in this item analysis (see Table 2). There are 26 (65%) items had good to excellent power of discrimination (DI = 0.15–≥0.25) compared to 14 items with poor (≤0.15) DI (see Table 2). The 14 items viewed together with excellent DIF I (0.31–0.60) and DI (≥0.25) and 14 (35%) were perfectly well structured and recommended to be included in question bank. No item was found with negative DI in this evaluation.


    Distractors with choice frequency = 0 were 24 (40%) in upper achievers and 15 (25%) in lower achievers and in all there were 39 (32.5%) distractors with choice frequency = 0 in both upper and lower achievers (see Table 3). Functional distractors (FD) were 71 (59.1%) in overall 40 items SBA (see Table 4). The total number of NFD was 49 (40.8%) and out of this 26 (65%) items were with 1–3 NFD and 14 (35%) items without any NFD. Items with 1–3 distractors varied in number and the maximum numbers of items 14 (35%) were the one with 2 distractors (see Table 4).


    DE was widely varied between 0%, 33.3%, 66.6% and 100% with 3, 2, 1 and 0 NFD respectively. There are 27 items with NFD were found to have mean DIFI = 0.73 and mean DI = 0.19 (see Table 5). Remaining 14 items were without NFD had a mean DIF I = 0.41 and DI = 0.16. Distractors efficiency viewed in relation to difficulty level of items showed mean DE high (91.65) in 4 difficult items than mean DE (49.16) in 21 easy items (see Table 6). Similar was the case with discrimination index, which showed a high mean DE (72.70%) with good to excellent DI in 22 items compared to mean DE (47.45%) in 14 items with poor DI. These differences in DE in both cases were statistically significant (see Table 6).


    Item-total correlation (r) as internal consistency of individual items with total score ranged from –0.001 to 0.100 in SBA Test 1 and 0.164 to 4.00 in SBA Test 2. Items with r = > 0.30 were 0 items in SBA Test 1 and 6 items in SBA Test 2. Consistency as a whole determined by Cronbach’s alpha showed 0.512 for 20 items SBA Test 1 and 0.417 for another 20 items Test 2. Reliability in terms of parallel-form estimate computed for 2-test of SBA administered in succession was 0.572.


    Table 1: Descriptive statistics of 4 options response of one correct answer and 3 distractors in 40 SBA items in 1st Professional Examination 2014


    
      
        	
          Parameter

        

        	
          Test

        

        	
          Mean

        

        	
          SD

        

        	
          Test 1 + Test 2 Mean (SD)

        
      


      
        	
          Difficulty Index (DIF I)

        

        	
          Test 1

        

        	
          0.6290

        

        	
          0.2418

        

        	
          0.6400 (0.2560)

        
      


      
        	
          Test 2

        

        	
          0.6510

        

        	
          0.2753

        

        	
      


      
        	
          Discrimination Index (DI)

        

        	
          Test 1

        

        	
          0.2590

        

        	
          0.1878

        

        	
          0.2498 (0.1879)

        
      


      
        	
          Test 2

        

        	
          0.2405

        

        	
          0.1924

        

        	
      


      
        	
          Distractor Efficiency (DE %)

        

        	
          Test 1

        

        	
          63.30

        

        	
          35.70

        

        	
          65.80 (32.46)

        
      


      
        	
          Test 2

        

        	
          68.30

        

        	
          29.57

        

        	
      

    


    Table 2: Distribution of items in relation to difficulty index and discrimination index and action recommended in SBA items in 1st Professional Examination 2014


    
      
        	
          Parameter (Range)

        

        	
          Interpretation

        

        	
          Items (N = 40)

        

        	
          Action

        
      


      
        	
          Difficulty Index

        

        	

        	

        	
      


      
        	
          ≤30

        

        	
          Difficult

        

        	
          4 (10%)

        

        	
          Revise/Discard

        
      


      
        	
          31–40

        

        	
          Good

        

        	
          5 (12.5%)

        

        	
          Store in Question Bank

        
      


      
        	
          41–60

        

        	
          Excellent

        

        	
          10 (25%)

        

        	
          Store in Question Bank

        
      


      
        	
          ≥61

        

        	
          Easy

        

        	
          21 (52.5%)

        

        	
          Revise/Discard

        
      


      
        	
          Discrimination Index

        

        	

        	

        	
      


      
        	
          <0.15

        

        	
          Poor

        

        	
          14 (35%)

        

        	
          Revise/Discard

        
      


      
        	
          0.15–0.24

        

        	
          Good

        

        	
          4 (10%)

        

        	
          Store in Question Bank

        
      


      
        	
          ≥0.25

        

        	
          Excellent

        

        	
          22 (55%)

        

        	
          Store in Question Bank

        
      

    


    Table 3: Number of distracters employed in a 4 options response of one correct answer and 3 distracters in SBA questions vs. number of distracters used by upper and lower performers


    
      
        	
          Upper and lower performers

        

        	
          SBA Test 1

        

        	
          SBA Test 2

        
      


      
        	
          Number of distracters

        

        	
          Distracters with choice frequency = 0

        

        	
          Number of distracters

        

        	
          Distracters with choice frequency = 0

        
      


      
        	
          Upper 27% (N = 37)

        

        	
          60

        

        	
          24 (40%)

        

        	
          60

        

        	
          22 (36.66%)

        
      


      
        	
          Lower 27% (N = 37)

        

        	
          60

        

        	
          15 (25%)

        

        	
          60

        

        	
          13 (21.66%)

        
      


      
        	
          Total

        

        	
          120

        

        	
          39 (32.50%)

        

        	
          120

        

        	
          35 (29.16%)

        
      

    


    Table 4: Distractors analysis in a 4 options response of one correct answer and 3 distractors in SBA questions in 1st Professional Examination 2014


    
      
        	
          Distractors Analysis

        

        	
          SBA Test 1

        

        	
          SBA Test 2

        

        	
          SBA1 + SBA2

        
      


      
        	
          Total number of items

        

        	
          20

        

        	
          20

        

        	
          40

        
      


      
        	
          Total number of distractors

        

        	
          60

        

        	
          60

        

        	
          120

        
      


      
        	
          Functional Distractors (FDs) Distractors selected by ≥ 5% students

        

        	
          34 (56.6%)

        

        	
          37 (61.6%)

        

        	
          71 (59.1%)

        
      


      
        	
          Non-functional Distractors (NFDs) Distractors selected by < 5% Students

        

        	
          26 (43.3%)

        

        	
          23 (38.3%)

        

        	
          49 (40.8%)

        
      


      
        	
          Items with 1 NFD (DE = 33.3%)

        

        	
          3 (3 NFDs)

        

        	
          4 (4 NFDs)

        

        	
          7

        

        	
          Total

        
      


      
        	
          Items with 2 NFD (DE = 66.6%)

        

        	
          7 (14 NFD)s

        

        	
          8 (16 NFDs)

        

        	
          15

        

        	
          26 (65%)

        
      


      
        	
          Items with 3 NFD (DE = 0.00%)

        

        	
          3 (9 NFDs)

        

        	
          1 (3 NFDs)

        

        	
          4

        

        	
          –

        
      


      
        	
          Items with 0 NFD (DE = 100%)

        

        	
          7 (0 NFD)

        

        	
          7 (0 NFD)

        

        	
          14 (35%)

        
      


      
        	
          Overall mean DE

        

        	
          63.3

        

        	
          68.3

        

        	
          65.8

        
      

    


    Table 5: Items with non-functional distractors (NFDs) and their relationship with DIFI and DI in SBA items in 1st Professional Examination 2014


    
      
        	
          Difficulty Index (DIF I)

        

        	
          Items with NFDs

        

        	
          Discrimination Index (DI)

        

        	
          Items with NFDs

        
      


      
        	
          ≤0.30

        

        	
          1

        

        	
          <0.15

        

        	
          13

        
      


      
        	
          0.31–0.40

        

        	
          3

        

        	
          0.15–0.24

        

        	
          1

        
      


      
        	
          0.41–0.60

        

        	
          4

        

        	
          ≥0.25

        

        	
          13

        
      


      
        	
          ≥0.61

        

        	
          19

        

        	
          –

        

        	
          –

        
      


      
        	
          Total DIF I

        

        	
          27 (0.73)

        

        	
          Total (Mean DI)

        

        	
          27 (0.19)

        
      

    


    Table 6: Distractor efficiency (DE) of items (N = 40) with different values of DIF I and DIS I in SBA in 1st Professional Examination 2014


    
      
        	
          Parameter

        

        	
          Difficulty Index (DIF I)

        

        	
          Discrimination Index (DI)

        
      


      
        	
          Difficult (≤ 30)

        

        	
          Easy (≥ 0.61)

        

        	
          Poor (< 0.15)

        

        	
          Excellent (≥ 0.25)

        
      


      
        	
          Number of Items

        

        	
          4 (10%)

        

        	
          21 (52.5%)

        

        	
          14 (35%)

        

        	
          22 (55%)

        
      


      
        	
          DE Mean ± SD

        

        	
          91.65 ± 16.70

        

        	
          49.16 ± 29.07

        

        	
          47.57 ± 33.85

        

        	
          72.70 ± 28.44

        
      


      
        	
          Unpaired t-test

        

        	
          t = 2.80; df = 23; p = 0.010

        

        	
          t = –2.39; df = 34; p = 0.020

        
      

    


    DISCUSSION


    Professional (summative) examination is an ongoing process in medical education and needs right selection of instrument to assess students’ performance with minimum error of measurement. SBA as multiple choice questions is an effective instrument to measure the students’ analytic reasoning skills and in-depth performance in outcome based education practiced in an integrated curriculum. MCQ format allows teachers to efficiently assess larger number of candidates and to test a wide range of content (12). However, quality of SBA items depend upon faculty development to write good items that test higher order thinking across the content to discriminate students with higher abilities from the students with poor abilities. To ensure that quality of SBA used in assessment were of sufficiently good quality, evaluation of each item for its DIF I, DI and DE is considered important and needs to be consistently done and interpreted for teaching faculty to improve their learning curve in writing SBA questions. Technical training to write SBA alone is not sufficient to produce good SBA items and it requires continuing experience and evidence-based evaluation to write quality SBA. Faculty must be informed of SBA items performed in assessment with regards to level of difficulty and power of discrimination between high abilities and poor abilities students. The process helps them to accept or discard the items or apply the corrective measure for subsequent inclusion of items in SBA question bank with acceptable DIF I, DI and DE for summative assessment.


    DIF I of item as it shows percentage of students both in the upper and the lower group answering the items correctly has been found with a mean DIF I of 0.64±0.25 (see Table 1) in present study. This is not within the desirable range of DIF I = 0.31–0.60 or comparable with other study (13). This indicates that SBA items were comparatively easy to answer, which may be due to NFD, making it feasible for both, upper and lower performers. Such situations have no motivation for students with low abilities (5). Items should be within the acceptable range and not too difficult (≤30) nor too easy ≥0.61, since difficult items are not good even for students with high abilities and all such items should be rewritten with corrective measure to remove the flaws before deciding to accept or discard the items for keeping in item bank. DIF I of 16 (40%) items was in the range of good to excellent (see Table 2). Items established as difficult (≤30) were only 4 (10%). Difficult items should be reviewed for its language and grammar, ambiguity and controversial statements. Highly difficult items should also be checked for correct answer as it might have been fed with wrong key.


    DI is a good parameter to differentiate between good and poor performers and 0.15–0.25 is considered good discriminating items. DI <0.15 is considered poor for items discrimination power whereas items ≥0.25 is regarded excellent. In this study DI was 0.23±0.24 (see Table 1) slightly below the excellent power of discrimination and it is attributed to unexpected number of NFD in many items that some of these items have been shown to have 3 NFD. However, there was no negative DI. Reasons for negative DI are ambiguity, wrong key or poor preparation of students (6). Items were also categorised into poor, good and excellent items (see Table 2) depending upon their DIF I and DI for decision being made to revise, discard or store (14).


    Items with NFD (<5% examinees selected the distractor) are important to establish DE. Plausible distractors are important for quality SBA. It has been observed that number of NFD increases with increasing number of distractors (15). Plausible distractors are even more difficult for SBA items developed from basic sciences compared to SBA from clinical science by teaching faculty. DE is indirectly proportional to NFD and items with more functional distractors increase the DE. The number of NFD was found high in present study and it had its impact on DIF I and DE. DIF I is increased (easy items) and DE is decreased with increasing number of NFDs in items. Items with more NFD are implausible and of little value (16) and were revised or removed from the items pool. Number of 0 frequency distractors attempted in upper and lower achievers varied however, comparable in Test 1 and Test 2 (see Table 3). Distractors with choice frequency = 0 were 24 (40%) in upper achievers and 15 (25%) in lower achievers. However, over all 39 (32.50%) distractors with choice frequency = 0 in both upper and lower achievers (see Table 3) was expected, considering the minimal training of teaching faculty in writing SBA items. In the given circumstances, low proportion of items with three functioning distractors (zero NFD) of 7 items in each Test 1 and Test 2 (see Table 4) was reasonably well. The reason for items with increasing number of NFD may be due to lack of experience of teaching faculty writing the SBA items after attending 1–2 hands-on workshop only. Incidentally other researchers have similar finding and even professionally developed items have been reported to rarely have more than 2 functional items (17).


    A research study suggests that none of the five options had four functioning distractors (18). It is not easy for faculty members to develop 2 or 3 equally plausible distractors. However it has been established that items with 2 plausible distractors are better than items with three or four implausible distractors (19, 20). The argument for choosing the number of distractors for single best answer MCQ has often been in favour of having more options to minimise guessing effect. This however, has been researched and found that three options are optimal for MCQs in most setting (21). Over all functional distractors (distractor selected by ≥ 5% examinees) were 71 (59.1%) compared to NFD 49 (40.8%) in present study (see Table 4) is not unexpected for a teaching faculty beginning to write SBA items. Number of items with NFD in relation to varying level of DIF I and DI were not the same. More items with NFD were observed with high DIF I (easy item) whereas equal number of items with NFD were seen with both, low and high discrimination powers (see Table 5) in present study. Research has established that the psychometric properties of the test remain similar and there is no reduction in the reliability and validity of a test when number of options is reduced to three distractors (22).


    DE is determined by number of NFDs present in an item and it ranges from 0%– 100%. Selection or rejection of items for question bank is best guided by DE. Items with 0% DE should be discarded whereas those with varying percentages should be revised by replacing the distractors with better choices to be reused in future examinations. Mean DE in present study = 65.80±32.46 (see Table 1) is lower than DE reported for SBA items in literature (23). However, distractors efficiency viewed in relation to difficult and easy items showed mean DE high (91.65±16.70) in 4 difficult items than mean DE (49.16±29.07) in 21 easy items (see Table 6). This obviously is due to the difference of increasing number of NFDs between these two difficulty indices. Similar was the case with discrimination index, which showed a high mean DE with excellent DI in 22 (72.70±28.44) items compared to mean DE = 47.45±33.85 in 14 items with poor DI. These differences in DE in both cases were statistically significant with p = 0.010 and 0.020 respectively (see Table 6).


    In present study item-total correlation ranged from –0.001 to 1.00 in SBA Test 1 and 0.164 to 4.00 in SBA Test 2. Items with r = > 0.30 were 0 items in SBA Test 1 and only 6 items in SBA Test 2. This suggests that most of the items were unable to show what it purports to test as an individual item. Many items in SBA Test 1 showed negative correlation to total score and should be discarded. This was also reflected by internal consistency of the test as a whole determined by Cronbach’s alpha, which showed 0.51 for 20 items SBA Test 1 and 0.41 for another 20 items in SBA Test 2. Small number of items (20 in each test) may also be the reason of low alpha. However, Cronbach’s alpha of ≥0.5 to 0.6 is considered poor and <0.5 is unacceptable and by this criteria internal consistency of items have been established to be poor in SBA Test 1 and unacceptable in Test 2. Reliability in term of parallel-form estimate was also computed for 2-tests of SBA measuring the same construct administered in succession. Cronbach’s alpha by parallel-form method was also low (alpha = 0.57). Key to parallel-form method of reliability determined as short-term stability was developed as alternate test, which is equivalent in content, item format and response process. An overall low score of SBA may be attributed to, a new instrument for faculty and their inability to structure items with plausible distracters, indicated by low DI and DE. However, it has been made mandatory for all faculty members to attend hands-on workshop before they are invited to write SBA items.


    A high DIF I (easy items) and low DI (poor discrimination) is expected to gradually improve to produce good SBA items as the teaching faculty gain experience in writing SBA items. However, practicing standard setting method set at passing score of 50% may not be the logical decision and under the circumstances it will be a wise decision to set a passing score relative to difficulty of test using “Angoff method”, which is comparatively easy to implement (24, 25). SBA with suspected low DIF I, DI and DE in professional examination should employ standard error of measurement (SEM) to calculate a band of score to protect borderline students. Any flaw in item structure should not be allowed to affect students’ performance with false result. SEM can easily be calculated with standard deviation and reliability coefficient alpha statistics already computed. An estimated SEM band score can be used to decide on borderline students for triangulation of their performance in professional examination with performance in other test score, for instance semester examination, continuous assessment, PBL evaluation, logbooks and case write up in deciding whether or not they should pass the examination.


    CONCLUSION


    The policy of item analysis as part of greater evaluation and psychometrics of professional examination has been a valuable step to identify SBA items for its difficulty and discrimination indices and DE. Interpretation of evaluation must aim to provide feedback to teaching faculty. Writing a quality SBA item primarily needs training and experience complimented with just-in-time evaluation and feedback to faculty. The high frequency of difficult or easy items and moderate to high frequency of poorly discriminating items in present study suggest continuing corrective measure to improve the quality of SBA items and storing them in question bank.


    Increased number of non-functional distractors subsequently affecting the DE in this study has been due to difficulty of teaching faculty to produce plausible distractors for single best answer questions with four distractors. However, it is recommended that until such time that the faculty is experienced to produce quality SBA, standard error of measurement (SEM) should be utilised to calculate a band of score to handle borderline students with care. SEM estimate can be used for triangulation of borderline students’ performance in professional examination with their performance in other test score such as semester examination or continuous assessment in deciding whether or not they should pass the examination. Item analysis result emphasises the need of regular evaluation of instruments to provide feedback to teaching faculty in order to improve the quality of SBA items in summative assessment.
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    ABSTRACT


    Background: Coaching is a form of supervision which is about unlocking a person’s potential to maximise own performance. Recently, medical education has been bringing such one-to-one developmental activities to the fore. Objective: Is to explore opinions of experts and leaders in a Problem-Based learning (PBL) medical school about coaching as a method for students and faculty development. Methods: This is a qualitative study conducted in the Faculty of Medicine, Suez Canal University (FOM-SCU); a PBL college in Egypt. A focus group discussion was conducted with 10 faculty members in the Medical Education Department. In addition, interviews were held with five faculty members in leadership positions. All sessions were audio recorded then transcribed verbatim. Data were organised around the themes: applications of coaching in medical education, potential benefits, expected outcomes and challenges. Results: Coaching is perceived as applicable within context of the PBL curriculum of FOM-SCU. To institute coaching as an efficient developmental tool, a lot of efforts are still indicated. Furthermore, coaching can comprise a set of other already existing developmental activities in the PBL curriculum. Resistance to change and lack of resources are anticipated challenges. Conclusion: Innovative curricula more receptive for coaching. The major against developing a coaching culture are resistance to change and shortage of financial resources.


    Keywords:Coaching, Professional development, Personal development


    INTRODUCTION


    Supervision is currently being introduced to variety of medical education encounters. These encounters include undergraduate tutorials, bedside teaching, training and appraisal of doctors, research activities and academic advising activities. This has been the result of many changes that took place in medical education, namely the shift to adult learning principles, the need for lifelong learning, and the culture of interprofessional education (1).


    Coaching is a form of supervision targeting unlocking a person’s potential to maximise his performance (2). Through coaching, a person called a coach helps a learner or a client in fulfilling a specific personal or professional goal. Sometimes, the concept of coaching is attributed to an informal relationship between two people, of whom one has more experience and expertise than the other and offers advice and guidance as the latter learns (3). Coaching differs from mentoring in focusing on specific tasks or objectives rather than general goals or overall development (4). It is the most widely used technique for improving performance (5). According to the Tayside Centre for Organizational Effectiveness (TCOE), coaching culture is one where coaching is the predominant style of leading, managing and working together and where there is a commitment to grow both the organisation and the people within (6).


    Approaches to teaching and learning of health professionals are undergoing continuous transformation. Kinds of encounters that are currently taking place in medical education and training of doctors differ from the way they used to be in the past. Accordingly, there is more space for organised and rigorous one-to-one encounters (2). Mentoring and coaching are examples of these one-to-one activities which became common practices indicating rigorous preparation on the side of both students and teachers.


    Medical students need challenges, support and feedback to become autonomous and self-directed learners (7). The increasing emphasis on student’s autonomy has moved the center of gravity away from the teacher to the student and from teaching to supervision or facilitation of learning (8).


    On the other side, teachers are also encouraged to be engaged in relevant training and developmental activities to enable them support their students and facilitate their learning. They also indicated to seek feedback on own performance from their peers as well as their learners (9, 10). Among the 12 roles of medical teachers, four of these roles are in favour of one-to-one encounters, such as teaching role modeling, facilitation of learning, mentoring and assessment (8). Teachers can be trained on these roles through peer coaching (co-teaching); a model of supervision by peers aiming at improvement of competency in teaching, facilitation, reflection as well as coaching of students (11, 12).


    Innovative teaching strategies in medical education like PBL require ongoing developmental activities for the students as well as their teachers. Feedback either by students to their teachers or by peer teachers should be an integral part of these activities. Coaching and PBL can mutually serve the purpose of each other; they both aim at fostering development, independence, and lifelong learning. Formative assessment in PBL relies mainly on feedback by supervisors and peers. It is becoming increasingly recognised that ongoing coaching or mentoring improves the efficacy of this type of feedback. This is particularly true for a comprehensive or multidimensional (360-degree) feedback (9).


    From the perspectives of training in health care, organisations require skillful and motivated leaders to manage complex training processes (11, 13). The changes in the field of health care necessitate continued development of skills and competencies of practitioners (14). Coaching, as part of leadership development in health care, has been seen as an effective toolkit for increasing the caliber and quality of personnel which reduce turnover and help fulfill the organisation’s strategic priorities (15).


    Since its establishment in the 1970s, The Faculty of Medicine, Suez Canal University (FOM-SCU) is adopting an integrated community-oriented/based curriculum where PBL is the main educational strategy. The curriculum comprises a six-year program which is consisted of a set of system-based modules. All the educational activities are revolving around problem scenarios that are addressed in small-group tutorials. Implementation, sustainability, quality assurance and reform of this curriculum as well as training of faculty and postgraduate students all indicate utilisation of such one-to-one developmental methods on daily bases and on a wider scale (16).


    This study aims at exploring the views of the medical education experts and leadership of FOM-SCU about introducing coaching as a method of personal and professional development for students and academic staff members and whether the environment would be receptive for creating a coaching culture.


    METHODS


    This is a qualitative study to explore views and opinions relevant to coaching culture and possibility for adopting this culture and practices in FOM-SCU. A focus group and semi-structured interviews were conducted with a purposive sample of 15 faculty staff members. Participants were invited to participate in this study by means of electronic communication.


    A focus group discussion was conducted with 10 faculty members in the medical education department. They all are academic staff members; all are holders of a PhD in medical education; with an average of 10 years’ experience in development and implementation of the PBL curriculum. Semi-structured interviews were conducted with five faculty members who are currently in educational leadership positions. Both the focus group and interviews were conducted between October and December 2015.


    In the beginning of the focus group session, objectives as well as definitions of coaching, coaching culture and practices all were explained to the participants. Issues relevant to implementation of coaching as a developmental tool were also addressed through these sessions. These issues are: indicated resources, anticipated barriers as well as recommendations to overcome these barriers.


    Five semi-structured interviews were conducted with leaders of the educational sectors in the college; undergraduate education, postgraduate studies or quality assurance unit. Questions of the interviews were alike those introduced in the focus group in addition to other probing questions whenever needed. Both focus group discussion and interviews evolved around the questions listed in Table 1.


    Both the focus group and interviews were audio recorded. The audio recordings were transcribed verbatim. A coding frame was designed to facilitate thematic analysis of the transcripts. The coding frame was modified as further transcripts were analysed. Finally, data was analysed by the two researchers independently with no significant discrepancies in their results.


    Table 1: Main questions of the focus group and interviews on coaching


    
      
        	Is coaching applicable to the context of FOM-SCU curriculum?


        	What are the appropriate curricular areas to introduce coaching?


        	What are the existing resources that could facilitate the introduction of coaching?


        	What outcomes could result from having a coaching culture and practice?


        	What are the challenges that could face the introduction of coaching?


        	How to face these challenges?

      

    


    RESULTS


    The key themes that emerged from the analysis are shown in Table 2. These themes were identified through analysis of both focus group and interviews’ transcripts.


    Table 2: Themes resulted from analysis of the transcribed focus group and interviews’ audio recordings


    
      
        	Application of coaching in medical education


        	Potentials for introducing coaching in a PBL school


        	Expected outcomes of introducing a coaching culture and practice


        	Anticipated challenges to the introduction of coaching


        	Recommendations to face challenges

      

    


    Applications of Coaching in Medical Education


    The responses of the study participants suggested that coaching could be applicable to the context of medical education. They stated that unstructured coaching opportunities are already adopted in the undergraduate and postgraduate education of FOM-SCU. Different areas within FOM-SCU program eligible to introduce coaching in a structured manner are summarised in Table 3.


    In undergraduate education, coaching has been perceived by the participants to be effective for the development of skills, especially study, clinical, and professional skills. From the point of view of many respondents, coaching would benefit clinical teaching either in the clinical phase or in some other clinical settings of the preclinical phase. It could increase students’ motivation and help them develop scaffolding needed for building up their professional skills. They also indicated that PBL tutorials are convenient media for introducing coaching as a developmental method. The idea of group coaching was found to be appealing to the respondents as it will be in harmony with the prevailing learning in small groups.


    According to the respondents, activities other than PBL tutorials that could be conducted using coaching are: teaching communication, presentation, as well as some other soft skills as time management and moderation of meetings. Team-based learning, leadership development and peer-assisted learning are other suggested media for utilisation of coaching.


    Another field that seemed to be appealing for implementation of coaching as indicated by the respondents was the research field, specifically the supervision of research work by senior staff.


    As regards postgraduate education, coaching seemed to have a lot of potential benefits as perceived by the respondents. They suggested introducing coaching in: career choice, faculty development activities, on-job training, and continuing professional development. Coaching was also perceived to be effective in development of management and leadership skills for junior faculty.


    Coaching has also been suggested for development of academic supervision skills. The target of coaching here will be faculty staff members who are assigned as academic supervisors for individual students having progress difficulties.


    Table 3: Suggested areas suitable for introduction of coaching in the PBL curriculum of FOM-SCU


    
      
        	
          Level of education

        

        	
          Areas where coaching can be utilised

        
      


      
        	
          Undergraduate

        

        	
          
            	PBL tutorials


            	Portfolios


            	Clinical teaching


            	Development of soft skills

          

        
      


      
        	
          Postgraduate

        

        	
          
            	Supervision of research work and theses


            	Continuous professional development


            	Academic supervision/adviser


            	Portfolios

          

        
      

    


    Conditions in Favour of Introducing Coaching to the Curriculum of FOM-SCU


    According to the participants’ perceptions, the curriculum of FOM-SCU is receptive to coaching due to the innovative nature of the educational strategies adopted by this curriculum, either for teaching/learning or assessment. Examples of these innovative strategies are PBL and Portfolios. The participants stated that integration of coaching techniques to these innovative strategies could improve their efficacy.


    From the point of view of the study participants on the other hand, the accreditation wave which is going too fast in the region including Egypt stands as an opportunity for introducing coaching to the college’s curriculum. The requirements of accreditation are always considered as institutional priorities and are included in its strategic plans. The accreditation standards–usually focus on using innovative approaches to teaching and learning, as well as continuous professional development of staff.


    The participants agreed that at FOM-SCU there is luxury of human resources essential for implementation of coaching on a wide scale. The staff to student ratio is adequate and would allow that every student, either undergraduate or postgraduate, can have a staff coach.


    Expected Outcomes of Introducing a Coaching Culture and Practice


    The perceived outcomes of the participants on creating a coaching culture were many. Increased students’ motivation and development of reflective practitioners were the most prominent. Coaching culture was perceived by respondents as a leap that might lead to transparency, sense of sharing and belonging, and finally organisational development.


    Coaching culture was also believed to improve communication at all levels of the institution, and might also lead to truly share the vision and motivate everyone to work towards achieving that vision. It can also improve team-working skills, morals of faculty, and enhance openness and transparency. Finally it could help qualification of “change agents” which in turn could improve quality of the health care services.


    Anticipated Challenges to the Introduction of Coaching


    A set of challenges for introducing coaching to the curriculum of FOM-SCU were identified by the respondents of the focus group and interviews. These challenges are summarised in the following Table 4.


    Table 4: Expected challenges that might face potential implementation of coaching


    
      
        	Resistance to change by the staff


        	Lack of motivation of staff and students


        	Unfamiliarity of staff and students with the concepts and practices of coaching


        	Overwhelmed staff and students by work and study duties


        	Lack of indicated resources for hiring external coaches.

      

    


    As perceived by most of the participants of this study, resistance to change by the staff will represent a big obstacle in the way of developing a coaching culture. The idea of hiring external coaches did not seem plausible to the study participants because additional resources are indicated in this case.


    One of the main obstacles to develop a coaching culture was that both staff and students are not yet familiar with the concepts of coaching and not experiencing it either on ad hoc basis or as a structured activity. Spreading a coaching culture needs knowledge about and practice until it becomes a part of the system, then the culture could spread naturally.


    Respondents thought that staff members would need a lot of motivation in order to be involved in coaching, either as coaches or as coachees. The source of motivation would probably be extrinsic at first until coaching becomes common practices in the institution.


    An additional challenge to introducing coaching in postgraduate education is that postgraduate students are usually overwhelmed with work and study. Adding coaching as an elective activity will not guarantee that they will use it. On the other hand, adding coaching as a compulsory activity would make them perceive it more as a burden than as a source of development.


    Recommendations to Face Challenges


    There was unanimous agreement that if coaching is to be implemented, it should be adopted by top management of FOM-SCU and to be included in strategic plan of the school. The next step would be increasing the awareness of students, staff, and leadership concerning coaching and how it could lead to personal, professional and organisational development.


    Increasing the awareness of different stakeholders would minimise resistance to change and render the environment more receptive to a coaching culture as perceived by the study participants. Although coaching was suggested to begin top down, some respondents thought it should not be forced into the program and should start on elective basis. A core team of early adopters of coaching principles can spread the culture and act as change agents. Implementation of coaching was suggested to be gradual and piece meal.


    Many of the respondents also focused on the role of rewarding in the process of introducing coaching. Monetary incentives have been suggested, in addition to recognition, and the possible relation between being a coach and getting privileges such as promotion. Some suggested that coaching becomes an integral part of faculty performance appraisal. Motivation was thought to play a major role in the introduction of coaching. Recognition was found to be the best motivator as perceived by respondents. Some respondents also suggested that coaching should be part of the job description of every faculty and that they receive regular training until becoming certified coaches.


    Development of policies and procedures and regulations to integrate coaching within the institution is perceived as important. The institution’s culture has to be able to foster coaching. Faculty development and training activities, increasing the awareness about coaching and training on the coaching process itself. Also, efforts should be made to build a core of certified coaches inside the institution and appropriate recognition should be given to those coaches in terms of incentives and recognition.


    DISCUSSION


    Many benefits for introducing a coaching culture to the curriculum of FOM-SCU are identified through this study. Motivation of students and staff was believed to be increased if a coaching culture exists. The presence of a coaching culture would improve the qualities of the graduates, turning them into reflective practitioners and possible change agents. Ultimately, the quality of the health care services would be improved. These findings conform to the literature where the focus of coaching is believed to expand from individual focus to include contribution of coaching to organisational change initiatives (17). The participants clearly expressed the necessity for applying extrinsic motivation first, and then when coaching becomes instituted in the system, the role of intrinsic motivation would ensue.


    Recognition and moral rewarding in motivating staff to practice coaching and spread the culture were also indicated. Ting and Scisco (18) explained that the first and most essential way to create a coaching culture is to establish the value and impart effective coaching skills to as many supervisors, managers, and leaders as possible. Increasing the awareness of different stakeholders including staff and students would allow for discussions, negotiations, and elaborations on the benefits of having a coaching culture.


    The foundational pillars of Hawkins’ model (19) also came in line with the results of the inquiry, where the respondents said there is a need for a core group, represented in Hawkins’ model as the coaching infrastructure (a strong steering group), and that the approach should be top down, with integration of coaching culture in the strategic plan (Pillar 1 Hawkins Coaching Strategy), and aligning the coaching culture with the organisational culture. The community of practice seems practical and feasible also as evidenced in the inquiry. Starting with a nucleus of early adopters and expanding the focus, sharing the vision, and creating a community of practice.


    Among the major challenges to developing a coaching culture was the resistance to change that might arise from the staff members, as they will be expected to assume different roles, which they might consider as a burden. Also, the idea of hiring external coaches would represent exposing vulnerabilities to strangers and would also represent additional financial burdens to the institution. If coaching is to be implemented as in professional coaching, an additional financial challenge would appear due to the sponsor, client, coach relation that should be established and the need to certify internal coaches, with the provision of training and auditing by certifying bodies. This aspect of coaching has been addressed in the literature, in which expense and commitment has been identified as limiting factors. Therefore, it was suggested that executive coaching should be reserved for more senior individuals in whom the organisation has made significant investments, or in individuals who will soon serve as leaders (20).


    The seven steps of Hawkin’s model also conform to the opinions of the participants of the inquiry who thought that beginning with awareness for all parties, introducing coaching in many activities, and creating a core group of internal coaches is the way to institute coaching as a method for development of a coaching culture.


    The results of the study showed recommendations similar to TCOE guidelines for creating a coaching culture, namely the top down approach and the direct connection with the strategic goals. TCOE (6) recommended understanding of coaching as a method for long term systemic approach to introduction of coaching culture, which also came among the recommendations of the stakeholders in the inquiry, when they explained that awareness about coaching should be the first step. Also willingness of everyone, the link to performance, and integration of coaching in performance appraisal were recommended by the participants of the inquiry and they are also similar to TCOE’s guidelines.


    CONCLUSION


    Coaching is an applicable method for personal and professional development for both undergraduate and postgraduate medical students. Innovative educational strategies, which enhance self-regulated and self-directed learning, could be receptive for coaching when compared to other classic strategies. In undergraduate education, coaching can be integrated to: clinical teaching, PBL, as well as acquisition of study and soft skills. In postgraduate education; coaching can be part of faculty development and continuing professional development activities.


    Resistance to change and shortage of financial resources are the main anticipated challenges for utilisation of coaching in medical education.
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    ABSTRACT


    Background: Recently many medical schools have incorporated Evidence Based Medicine (EBM) as part of their undergraduate teaching. The aim is to provide a firm base of EBM to the medical students early on, so that they can understand the importance of EBM. Medical schools are encouraged to teach EBM to students but yet the education setting, learner level, modes of instruction, skills covered and teaching methods are not standardised and varies worldwide. In Cyberjaya University College of Medical Sciences (CUCMS), EBM was incorporated in the curriculum since 2009. EBM concepts was taught formally to the MBBS students during four weeks Research and Evidence Based Medicine Course (REBM). Students were exposed to the various thinking processes, formulation of clinical questions, searching evidence, intermediate biostatistics, research methodology and critical appraisal. Besides that, Good Clinical Practice (GCP) and research proposal development also include in the course. The objective of this paper is to describe CUCMS experience of teaching EBM for undergraduate medical students. Methods: This report analysed students feedback using a questionnaire which included a Likert scale and open-ended questions. Result: Overall, three batches of students gave positive feedbacks regarding the course with constructive suggestions on room for improvement. Conclusion: From our first three years’ experience in conducting the course, we concluded that the four-week EBM course offered was practical in instilling EBM principles.


    Keywords:Evidence-based medicine, Undergraduate, Curriculum, Medical education


    INTRODUCTION


    Evidence Based Medicine (EBM) is defined as integrating clinical expertise in making decision on individual patient care based on current best evidence (1). It re-emerged as a distinct body of knowledge in 1990’s and the purpose was to enhance the health care quality. Nowadays, healthcare practitioners in Malaysia are more alert and have good attitude with this approach (2, 3).


    Clinician’s positive attitude towards EBM is important for its application. These include lifelong learning and continuous updating of knowledge, as evidence evolves over time. Other than promoting optimal outcomes for patient care, EBM also helps to provide the best medical care at the lowest cost. Implementation of the principles of EBM, requires effort and commitment from medical school, physicians, professional associations and pharmacists. Unless EBM is taught systematically, it will remain difficult for doctors to appreciate its usefulness and more importantly how to utilise it in their practical life. Hence, many medical schools make efforts to expose students to EBM by preparing them with EBM knowledge and skills before they graduate.


    The objectives of teaching EBM are to educate and train students in EBM skills so that they can apply it in their clinical training and in subsequent clinical practice. Introducing EBM as early as possible is an effort to train future doctors to be conversant and hopefully competent with EBM. Research has shown that exposure to EBM can improve student’s knowledge, skills and attitudes towards learning and applying EBM (4). Study also reported that the introduction of EBM in the academic curriculum improves the physician residents’ skills in critical appraisal (5).


    Although it has been only a decade since EBM has been included in medical curriculum, because of its importance, many researches have been done to improve and help to develop the curriculum (6, 7). This reflects the fact that the teaching of EBM is still not fully developed and lacks a universal approach especially at the undergraduate level. Generally, the incorporation of EBM in the curriculum differs among the various medical schools. Some medical schools introduced EBM during the pre-clinical years to encourage them to think critically at an early stage whilst others implement EBM in the clinical years or in postgraduate level (4, 8, 9). On the other hand, some medical schools started the initiative to integrate EBM throughout the curriculum (10, 11, 12). Furthermore, the course content, teaching methods, duration, and student’s assessments varied between schools.


    Cyberjaya University College of Medical Sciences (CUCMS) was established in 2005 and EBM was included in the curriculum from 2009 to the second cohort of students. This paper aims to describe our first three years’ experience in teaching EBM to year four (penultimate year) undergraduate medical students at our institution to inspire other medical schools incorporate EBM in their curriculum especially in developing countries like Malaysia.


    METHODOLOGY


    Description of the Course


    We incorporate the EBM in the Research and Evidence Based Medicine (REBM) course. This course generally has two main elements which were EBM and research. This four weeks REBM course was conducted at the beginning of the academic year and consists of 90 contact hours with four credit units. This paper only describes the first three cohort of students who took this course at CUCMS.


    Students enrolled into this course have previously been exposed to the basics of biostatistics and research methodology during Public Health course in their Year Two. In the Year Three, they had the opportunity to apply the knowledge while performing community survey and Health Intervention Programme (HIP) during Community Medicine posting. There was also exposure to some aspects of scientific writing during the first year under the ‘English for Special Program’ (ESP) module.


    By the end of the course students were expected to able to define what is EBM, discuss the steps in EBM, formulate clinical questions, able to search for scientific evidences, critically appraise scientific papers, and apply the result to clinical practice or to patients. They were also expected to be able to apply research methodology and biostatistics concept in developing a research proposal and appreciate the importance of EBM in decision making.


    The teaching methods applied were mainly of interactive lectures. Others were small group discussions, student seminars, practical, tutorials and Student Centred Team-based Learning (SCTL).


    Content of the Course


    Students learnt both EBM and research elements in this REBM course which included all the EBM skills and the fundamentals of doing research.


    Students learnt about the various thinking processes to stimulate and encourage them not only to think laterally, but to think critically and analytically to apply the knowledge gained in performing literature review, scientific reading and in writing a research proposal.


    Students also learnt about the epidemiology and biostatistics such as study designs, randomisation, screening and diagnostic tools, qualitative study, multivariate analysis, number need-to-treat, introduction to medical informatics, and sample size calculation.


    Regarding EBM skills, they were stressed on how to formulate clinical question using the Population, Intervention, Comparison and Outcomes (PICO) concept, searching literature on MEDLINE and PUBMED efficiently and doing critical appraisal. In the critical appraisal sessions, the students were required to appraise six journal articles from different types of studies (diagnostic, prognostic and therapy study) using worksheet from centre for evidence based medicine. And later they had sessions with their respective facilitators.


    Good Clinical Practice (GCP) is one of research element included in this course. GCP curriculum is based on a standard guideline for clinical trial study worldwide. In Malaysia, it is compulsory for clinical investigators to attend a GCP course and to pass the GCP examination before conducting any clinical trials. GCP certification is important to ensure clinical trials are conducted properly and ethically.


    All the classes were interactive lectures by invited speakers who were directly involved in GCP training in Malaysia. The students were given a test and should score at least 80% to pass. This was the first time GCP was introduced and assessed among undergraduate medical students in Malaysia.


    Other research element included in this course was research proposal development. Students were guided and trained on how to develop their research proposal. They were divided into small groups consisting of three to four students per group with one or two lecturers as their supervisor/s. The selection of research topics was decided by the students themselves under their supervisors’ guidance and they had to present their proposal in a formal oral presentation session to the whole class. Lecturers (both supervisors and non-supervisors) were present during the presentation and structured assessment were done by designated assessors among the academic staff. Students were strongly encouraged to implement the proposed research at the end of year four and about 30% implemented the research projects proposed.


    Student Assessment


    Students were formally assessed at the end of each week. Seventy five percent of assessments were written test consisting Single Best Answer Questions (SBAQ) and Short Answer Question (SAQ) while the rest were group presentations and scientific report. A student would be barred from taking formal assessment if their attendance was less than 80%. The passing mark for the whole four-week course was set at 50%.


    Course Feedback


    A log book is available for each student to give them guidelines, student feedback and faculty input. At the completion of course, to assess the student’s self-perception on their EBM skills, attitude and behaviour. All the students in the three cohorts (who did REBM between 2009–2011) were asked to complete a self-administered questionnaire in their logbook. The course feedback consists of three sections with one of those sections consisting of an open-ended questionnaire. The questionnaire was developed to focus on students’ perception on the teaching-learning activities, course objectives, content of the course, students’ perception on their skills, attitude and behaviour towards research and EBM.


    The questionnaire was checked by faculty members in terms of content and face validity. A mean score was calculated for the close ended questions which comprise of a four-point Likert scale which ranged from 4 (strongly agree), to 1 (strongly disagree). The ‘unsure’ response was excluded from analysis. The mean scores of 3 and above indicate that they were agree with the corresponding statements.


    The open-ended questions asked students’ opinion about the course and on how to improve the course. The answers were analysed based on the themes and sub-themes. This analysis followed the principles of qualitative data analysis. All answers were compiled and broadly categorised as per the themes of the course objectives, such as faculty related, curriculum related and miscellaneous issues. In the results section, the thematic findings of open-ended questions were integrated with the main findings of the questionnaires for in-depth understanding on the areas that were the most liked, things they did not like much and suggestion to improve the course in future.


    Integration of EBM


    Students were given choice either to do the research that they have proposed (research elective) or to do clinical elective in hospitals to complete their credit unit at the end of Year Four. One research project consists of three to four students with at least one lecturer as supervisor. Research grants were available to supervisors. Ethical approval would be applied by the students from respective ethical committee depending on the site of their study before the research could be implemented.


    For students who chose not to do research elective, they had applied their knowledge and skills of EBM into practice during their clinical elective with one objective was to full fill writing an evidence-based case summary. This is achieved by requiring them to submit their elective report with EBM application where they have to generate relevant clinical question about the patients, searching for evidences, critically appraised the evidences and suggest the best decision for the patients that they reported on.


    Apart from the above, application of EBM was also done in students’ case write up during their clinical postings throughout the rest of their clinical years. They also applied the skills in the journal club sessions in the clinical years.


    RESULTS


    Three hundred and twenty-two (322) students took the course over the three years duration (Table 1). However, only 296 (92%) students completed the questionnaire. The results of the self-administrated close ended questions are shown in Tables 2 and 3.


    In general, students agreed on the four weeks duration and placement of the course which was at the beginning of Year Four. They also agreed this course had helped them to increase their knowledge and improved their attitude and behaviour toward research and EBM. They felt that the GCP sessions were most beneficial to them (Table 2).


    The main issues that emerge during analysis of open ended questions were categorised into themes and sub-themes. We also outlined the suggestions to be considered to improve the course in future (Table 3).


    The faculty related issues which arose were the lack of lecturers’ guidance on critical appraisal and research proposal development. Students also commented on curriculum related issues which included that they did not like lengthy lectures and certain biostatistics topics.


    Table 1: Students’ characteristic


    
      
        	

        	
          Year 2009 (n = 77)

        

        	
          Year 2010 (n = 123)

        

        	
          Year 2011 (n = 122)

        
      


      
        	
          Gender

        

        	

        	

        	
      


      
        	
          Male

        

        	
          33 (43)

        

        	
          49 (40)

        

        	
          46 (38)

        
      


      
        	
          Female

        

        	
          44 (57)

        

        	
          74 (60)

        

        	
          76 (62)

        
      


      
        	
          Race

        

        	

        	

        	
      


      
        	
          Malay

        

        	
          69 (90)

        

        	
          103 (84)

        

        	
          108 (89)

        
      


      
        	
          Chinese

        

        	
          4 (5)

        

        	
          7 (6)

        

        	
          7 (6)

        
      


      
        	
          Indian

        

        	
          2 (3)

        

        	
          9 (7)

        

        	
          6 (5)

        
      


      
        	
          Others

        

        	
          2 (3)

        

        	
          4 (3)

        

        	
          1 (1)

        
      

    


    Table 2: Mean Likert Scalebscores of REBM course feedback (n = 296)


    
      
        	
          No

        

        	
          About The Course

        

        	
          Mean

        

        	
          SD

        
      


      
        	
          1

        

        	
          The objectives and contents of the course were reasonable for the duration

        

        	
          3.3

        

        	
          0.61

        
      


      
        	
          2

        

        	
          The current duration for the course should be maintained (i.e. four weeks)

        

        	
          3.4

        

        	
          0.64

        
      


      
        	
          3

        

        	
          I think, the R and EBM course is rightly placed (i.e. at the beginning in Year 4)

        

        	
          3.3

        

        	
          0.73

        
      


      
        	
          4

        

        	
          The ‘Thinking week’ was beneficial

        

        	
          3.3

        

        	
          0.7

        
      


      
        	
          5

        

        	
          The ‘Bio-statistics week’ was beneficial

        

        	
          3.4

        

        	
          0.57

        
      


      
        	
          6

        

        	
          The ‘Good clinical practice week’ was beneficial

        

        	
          3.8

        

        	
          0.43

        
      


      
        	
          7

        

        	
          The teaching-learning activities throughout this course have been enjoyable

        

        	
          3.2

        

        	
          0.6

        
      


      
        	
          8

        

        	
          The teaching-learning activities helped to increase my knowledge of clinical research & EBM

        

        	
          3.7

        

        	
          0.48

        
      


      
        	
          9

        

        	
          The teaching-learning activities helped to improve my skills in clinical research & EBM

        

        	
          3.6

        

        	
          0.52

        
      


      
        	
          10

        

        	
          The SCTL workshops have been beneficial

        

        	
          3.4

        

        	
          0.58

        
      


      
        	

        	
          Perception on Students’ Knowledge, Attitude and Behaviours Towards Clinical Research & EBM

        

        	

        	
      


      
        	
          1

        

        	
          The teaching-learning activities have helped improve my behaviours and attitude as a future doctor

        

        	
          3.3

        

        	
          0.58

        
      


      
        	
          2

        

        	
          I think, the research proposals prepared in this course should be implemented

        

        	
          3.3

        

        	
          0.64

        
      


      
        	
          3

        

        	
          The lecturers have guided my learning adequately

        

        	
          3.4

        

        	
          0.57

        
      


      
        	
          4

        

        	
          I think, the course instilled professionalism as a clinical researcher in myself

        

        	
          3.5

        

        	
          0.52

        
      


      
        	
          5

        

        	
          I think, I would choose to specialise as a Clinical Researcher

        

        	
          2.9

        

        	
          0.8

        
      

    


    Table 3: The issues emerged from open-ended questions and suggested measures


    
      
        	
          Category (themes)

        

        	
          Main issues (sub-themes)

        

        	
          Suggestion

        
      


      
        	
          Faculty-related issue

        

        	
          Lack of lecturers’ experience in critical appraisal

        

        	
          Strengthen faculty development in critical appraisal and research

        
      


      
        	
          

        

        	
          Students’ expectation for supervisor student interaction was not fulfilled

        

        	
          Motivate the lecturers to be enthusiastic to guide students during proposal preparation

        
      


      
        	
          Curriculum-related issues

        

        	
          They liked GCP workshop, preparing research proposal and thinking skills

        

        	
          This course should be maintained

        
      


      
        	
          

        

        	
          Long and lengthy lectures

        

        	
          Teaching methods such as SCTLs and workshops to replace lectures

        
      


      
        	
          

        

        	
          They did not like the repeated topics on biostatistics and research methodology

        

        	
          To have more practical sessions for sample size calculation topic

        
      


      
        	
          

        

        	
          

        

        	
          Reduce or eliminate some topics on biostatistics and research methodology to replace with critical appraisal session

        
      


      
        	
          

        

        	
          Difficult to focus on research proposal presentation

        

        	
          Split the students into two groups

        
      


      
        	
          Other issues

        

        	
          They enjoyed the course and feel ‘research is fun’

        

        	
          Course should be maintained for future to provide exposure to clinical research

        
      

    


    DISCUSSION


    EBM knowledge and skills need to be learnt before it can be practiced on patients. This four weeks course is just a formal introduction on application EBM to the students. They had actually been introduced to the EBM concept informally at the beginning of their MBBS student life during preclinical years by including elements of EBM in the ‘triggers’ of their Problem Based Learning (PBL) materials, followed by patient case write ups in Year Three clinical posting. Students were expected to be able to apply what they have learnt in this course throughout the clinical years and could suggest the best clinical decisions on the patient they clerked based on evidence.


    To ensure its application in clinical practice, it needs to be repeatedly emphasised and evaluated throughout the medical course. As part of our efforts to evaluate the student’s ability in the clinical application of EBM principles, in clinical postings, students were asked to submit case write ups incorporating evidenced based critique on the cases they clerked. This enabled the lecturers to assess the student’s ability to apply the principles of EBM which has been learned during the REBM course.


    Besides that, throughout the clinical years, EBM skills were integrated into student-centred journal clubs to enhance their EBM knowledge, attitude and skills. This is probably more effective than stand-alone workshops (13). One study also has shown that EBM skills significantly improved after students were involved in a series of evidence based journal clubs (14).


    Faculty members had recently suggested to make it compulsory for CUCMS undergraduates to execute the research proposal during their elective period rather than leaving it as an option to encourage them to become clinical researchers in the future. We believed that it is important to encourage them to generate evidence which will enhance evidence based practice towards better clinical outcome in their future patient care.


    Based on this feedback, majority of the students agreed that the duration of this course should be maintained. It shows that the four weeks duration is appropriate for our students. They felt that their attitude towards EBM after completing the course was improved. Nevertheless, the results also suggested that a big effort is needed to internalise what they learnt, as only about 61% of them wanted to be a clinical researcher in the future.


    Some issues arose from the open-ended course feedback. Students commented on the difficulty to understand the concept of sample size calculation. Calculation of sample size depends on type of outcome measures, power of study and effect size. It needs a good understanding on biostatistics as well as practice. Students also reported they need more sessions on critical appraisal. Since the duration of this course is only for four weeks, some suggested replacing biostatistics with more critical appraisal sessions. This is because they felt that they have had enough exposure in biostatistics from the first three years of the medical programme.


    There were also barriers that we should acknowledge in this course. As REBM is a new course introduced in the university, there was a lack of trained lecturers to facilitate group session on critical appraisal as highlighted in the course feedback. The lecturers themselves need to be trained and be provided with support to facilitate students on critical appraisal. To overcome this, a series of workshops have been conducted internally to improve lecturers’ skill on EBM and train lecturers to be good research supervisors.


    One limitation of this report is the effect of teaching EBM in the long term cannot evaluated because we only measured the students’ perception at the end of the course. Follow up study should be done among our graduates assess the persistence of their understanding and appreciation of EBM principles during their working life.


    CONCLUSION


    Based on our three years’ experience of conducting this course and from the students’ feedback, we conclude that the four week REBM course offered at the beginning of Year Four was practical in instilling EBM principles in our students. It should continue for future students and lecturers should encourage students to practice EBM beyond the completion of the course.
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    ABSTRACT


    Introduction: Well-written Multiple Choice Questions (MCQs) can assess higher level of thinking and test application of knowledge. Extensive faculty development is essential to diminish poor quality MCQs. The usual approach in writing MCQ is to select a topic, then to write a clinical scenario, then to think about the possible option list that should be included for this MCQ. Such approach can produce poor MCQs due to heterogeneity of option list. Writing MCQ from bottom (options) to top (scenario) reduces the effect of poorly selected options and improves the quality of MCQ. Methods: A workshop was conducted to train faculty members how to construct MCQs in this way. After the workshop, semi-structured interview was done with group of participants to ask perception of trainee was assessed to see the feasibility and usability of this approach. Participants were interesting to use this approach. Results: They perceived it as feasible and usable method. Using this approach will produce high quality MCQ with homogenous option. Different scenarios can be written for the same list of options. This will increase the item pool in the question bank. Conclusion: Writing high quality MCQ in Medicine is an art rather a science. It needs a collaborative work from a group of experts in that a particular field to construct a very good MCQ to meet the recognised criteria of MCQ writing.


    Keywords:MCQ, Writing MCQ, Workshop, Saudi Arabia


    INTRODUCTION


    Multiple Choice Questions (MCQs) are the most assessment modalities that have been used extensively and worldwide. These can be used to examine a large number of students in a short time with extensive coverage of content areas. Well written MCQs can assess higher level of thinking and test application of knowledge (1, 2). Most MCQs, even those written by experienced faculty, are still flawed in some ways (3). Therefore, extensive faculty development is essential to diminish poor quality MCQs. In such training courses, guidelines of writing MCQs are discussed and explored, and at the end, trainees are constructed MCQs. They start to spend a great deal of time to construct the stem and much less time on developing plausible options to the correct answer. They write stem then followed by options list. This can yield good shape but not good quality of MCQ. Therefore, many MCQs fail to have effective distractors (4). High quality MCQs need the options to be well written and able to discriminate between well-informed and less-informed students. Each option should be based on a common misconception about the correct answer (5). High qualities MCQs are extremely needed to continuously supply the question bank in any medical school. In particular, it is highly demanded in College of Medicine, Qassim University, Saudi Arabia, as it is the leading college to prepare and conduct Progress Test overall the kingdom (6). From this notion, this paper aims to highlight about feasibility and usability to develop MCQs in a “reverse way”; from options to stem. For this reason, a workshop was conducted to train faculty members how to construct MCQs in this way. Perception of trainee was assessed to see the feasibility and usability of this approach.


    METHODS


    The workshop was designed to into two sessions, grand session, and hands-on sessions. In the grand session, all registered faculty attended in the main conference hall in the college. We started by interactive discussion about guidelines of writing MCQs, common flaws of MCQs, and characteristics of good distractors (options). Then, we discussed a diverse way to write MCQs, start from options to stem. In such way, a special form was presented (refer Appendix A) (7). It begins with theme, subtheme, and options list. Then, there is a space to write stems. Trainers were requested to think about one theme, for example, Bacteriology, and then subtheme, such as virulence factors, and list down all possible virulence factors such as pilli, flagella, capsule, peptidoglycan, lipopolysaccharide … etc. From such list, trainers identify one virulence factor and write a proper case scenario that is related to it. For example, if plasmid was selected, then the case will be like this: Culture and sensitivity testing of a swab from a skin wound, revealed Staphylococcus aureus, which was resistant to penicillin. Which of the following is responsible for mediating the resistance?


    The last step is to select the homogenous options from that particular list, including the correct option. This can give good MCQ with good distractors.


    In the hands-on session, participants were divided into different small groups based on their time schedule that is suitable for them. In each session, participants were requested to construct three MCQs based on the given form. At the end, all participants presents their works and reflected to each other the flaws in MCQs if are there. After completing the workshop, semi-structured interview was done with group of participants (10 participants) to assess their perception about such approach to write MCQ and discuss with them the feasibility to apply this approach when they write MCQ. We used three questions: (a) What is your opinion about this approach in writing MCQ? (b) Do think is it feasible? (c) Is there any difficulties you face during such approach?


    RESULTS


    Participants shared their perceptions at the end of the workshop (during semi-structured interview). All participants gave a positive response. They reflected that such way in writing MCQ (from list to stem) is very practical and generate a lot of very credential MCQs. Some of them stated that “I attended a lot of workshops on writing, MCQ, however, this is the first workshop which is very effective from me”. Another said, “At the beginning of the workshop, I was disagree with this approach to write MCQ, but at the end, I felt it is very good as I have a challenge to write options without such form”. Almost all of them said that they can write different MCQ using the same options list but with different scenario per each item.


    About feasibility of such method, they agree that it is generally feasible, however, certain MCQ, which are needed to assess factual knowledge particularly for basic phase, should be written in a direct manner (without scenario).


    Regarding the difficulties, which might be faced during construction of MCQ by this approach, they did not report any difficulty.


    DISCUSSION


    Writing high quality MCQ in medicine is not easy job, particularly, when MCQ will be used for high stakes exams e.g. national licensing exam or “Progress Test”. MCQ for such exams should be of a very high quality and meet the international standards. For this reason, a lot of time and effort are consumed to craft high quality MCQ (8). However, almost all constructed MCQ even from high expertise persons contain some flaws (3). For this reason, a review committee is playing a crucial role in crafting high quality MCQ (8, 9).


    Selecting the area (or the topic) of MCQ, in which it will cover, depends on “blueprinting”. This blueprint should match in competencies and the intended learning outcomes of the curriculum (10).


    The usual approach in writing MCQ is to select a topic, then to write a clinical scenario, then to think about the possible option list that should be included for this MCQ (11). Such approach produces a poor MCQ. This is because that item writer thinks about the stem and consumes a lot of time to construct it and make it in a real context; however, the option list in this case seems to be flawed. It may contain a heterogeneous options or sometimes very odd options that can be easily excluded by low-level students. Such MCQ may harm the good students who spend a lot of time to think about all options. Good students are usually deep thinkers; hence, this type of MCQ can easily mislead them. To minimise such thing, the approach of writing MCQ should be reconsider. Writing MCQ from bottom (options) to top (scenario) reduces the effect of poorly selected options and improve the quality of MCQ by making it more discriminating. This workshop aimed to train faculty to use this approach and assess their perception about it. Results of workshop evaluation showed that such approach is doable and feasible. Faculty members reflected their interest to use this approach. Based on this approach, from the selected five homogenous options, they can produce five different items using the same option list but different scenarios. MCQ that will be used for high stakes should be very high quality and able to discriminate between students. This approach helps to apply this notion. Faculty development should be continuously done to reach this mission and to maintain such quality (12). This will increase the pool of MCQ in item bank.


    There are some limitations from this work. It needs further evaluation to assess the practical effect of this approach through comparison of item analysis before and after using this approach. Moreover, students’ perception should be evaluated to see if there is a difference before and after applying this approach. This is calling for future research to apply experimental study to assess the practicality of this approach.


    CONCLUSION


    Writing high quality MCQ in medicine is an art rather a science. It needs a collaborative work from a group of experts in that a particular field to construct a very good MCQ to meet the recognised criteria of MCQ writing. Faculty development should be continuously done to reach this mission and to maintain such quality.


    APPENDIX A


    MCQ Preparation Form


    For initial preparation of MCQ of the single best answer


    [image: art]Choose a theme (e.g. fatigue, antibiotics, enzymes, diet, digestion, etc.)


    


    


    


    Theme: ------------------------------------ Sub-theme: -----------------


    


    


    [image: art]Make a list of 6 to 10 options (the provisional option list). These will later form the branches of the question. They must be homologues (e.g. all diagnoses, antibiotics, blood gas values … etc.) and each should be short (normally one or two words)


    Provisional option list:


    More than 5 are needed – the list must be short and homologues


    


    
      
        	

        	
      


      
        	

        	
      


      
        	

        	
      


      
        	

        	
      


      
        	

        	
      

    


    [image: art]Now select ONE of the provisional option and make it with an asterisk (*)


    [image: art]Write vignette that suits the selected, to form the question stem. This should normally be between one and five sentences in length


    
      Question stem


      


      


      


      


      


      

    


    


    Lead-in question:


    


    


    


    Options:


    


    a)


    


    b)


    


    c)


    


    d)


    


    e)


    [image: art]Next, look at other options in the provisional list band cross out any that also suit the selected option well.


    [image: art]Finally, reduce the option list to 5, containing the selected option plus 4 others. The chosen option MUST be an indisputably better answer than the other 4 (although the other 4 do not have to be totally incorrect).


    [image: art]You are now ready to move on the second stage of item-writing!


    REFERENCES


    1.Downing SM. Written tests: constructed-response and selected-response formats. Assessment in health professions education. New York: Routledge; 2009.


    2.Haladyna TM. Developing and validating multiple-choice test items. London and New York: Routledge; 2012.


    3.Baranowski RA. Item editing and editorial review. Handbook of test development. New Jersey: Lawrence Erlbaum Associates Publishers; 2006.


    4.Tarrant M, Ware J, Mohammed AM. An assessment of functioning and non-functioning distractors in multiple-choice questions: a descriptive analysis. BMC Medical Education. 2009;9:40.


    5.Haladyna TM, Downing SM. How many options is enough for a multiple-choice test item? Educational and Psychological Measurement. 1993;53(4):999–1010.


    6.Al-Shobaili H, Saleh MN-E, AlGhasham A, Saqr M. Report of the first multiinstitutional progress test in Saudi Arabia. AMEE Conference. Prague Congress Centre, Prague, Czech Republic. 2013 [cited 2017 May] Available from: https://amee.org/getattachment/Conferences/AMEEPast-Conferences/AMEE-Conference-2013/AMEE-2013-ABSTRACT-BOOK-updated-190813.pdf.


    7.Department of Medical Education. Resources pack for item writer of one-best MCQs. Pakistan: College of Physician and Surgeons Pakistan; 2000.


    8.Wadi MM. Question vetting: theory and practice. Education in Medicine Journal. 2012; 4(1):1–4.


    9.Wallach PM, Crespo LM, Holtzman KZ, Galbraith RM, Swanson DB. Use of a committee review process to improve the quality of course examinations. Advances in Health Sciences Education. 2006;11(1):61–8.


    10.Hamdy H. Blueprinting for the assessment of health care professionals. The Clinical Teacher. 2006;3(3):175–9.


    11.Case SM, Swanson DB. Constructing written test questions for basic and clinical sciences, (Revised) 3rd ed. Philadelphia: National Board of Medical Examiners; 1998.


    12.Naeem N, van der Vleuten C, Alfaris EA. Faculty development on item writing substantially improves item quality. Advances in Health Sciences Education. 2012;17(3):369–76.

  


  
    

    
      EDUCATIONAL RESOURCES


      Volume 9 Issue 3 2017


      DOI: 10.21315/eimj2017.9.3.8


      ARTICLE INFO


      Submitted: 03-04-2017


      Accepted: 02-06-2017


      Online: 30-09-2017

    


    Item Response Theory for Medical Educationists


    Wan Nor Arifin1, Muhamad Saiful Bahri Yusoff2


    1Unit of Biostatistics and Research Methodology,


    2Department of Medical Education, School of Medical Sciences, Universiti Sains Malaysia, MALAYSIA


    


    CORRESPONDING AUTHORDr. Wan Nor Arifin, Unit of Biostatistics and Research Methodology, School of Medical Sciences, Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia | E-mail: wnarifin@usm.my


    www.eduimed.com © Penerbit Universiti Sains Malaysia. 2017


    To cite this article: Arifin WN, Yusoff MSB. Item response theory for medical educationists. Education in Medicine Journal. 2017;9(3):69–81. https://doi.org/10.21315/eimj2017.9.3.8


    To link to this article: https://doi.org/10.21315/eimj2017.9.3.8


    ABSTRACT


    Item analysis (IA) is commonly used to describe difficulty and discrimination indices of multiple true-false (MTF) questions. However, item analysis is basically a plain descriptive analysis with limited statistical value. Item response theory (IRT) can provide a better insight into the difficulty and discriminating ability of questions in a test. IRT consists of a collection of statistical models that allows evaluation of test items (questions) and test takers (examinees) at the same time. Specifically, this article focuses on two-parameter logistic IRT (2-PL IRT) model that is concerned with estimation of difficulty and discrimination parameters. This article shows how 2-PL IRT analysis is performed in R software environment, guides the interpretation of the IRT results and compares the results to IA on a sample of MTF questions.


    Keywords:Item analysis, Item response theory, Difficulty, Discrimination


    INTRODUCTION


    Education testing and assessment are among the most important elements in any educational program (1). In the past few decades, many medical education programs and licensing authorities at undergraduate and postgraduate levels have devoted their efforts at ensuring validity of assessments and competency of trainees (2–4).


    Each assessment method has its advantages and disadvantages. The best assessment method should fulfill five criteria: validity, reliability, acceptability, feasibility and educational impacts on learning and practice (5). Validity can be defined as the degree to which an assessment measures the characteristics it is meant to measure (6–8). Validity can be proved by gathering sources of evidence to support validity in forms of content, response process, internal structure, relations to other variables and consequences (7). Interested readers may refer to paper written by Cook and Beckman (7) for detailed descriptions of each source of validity evidence.


    Epstein (2) recommended four actions to improve the validity of an assessment, which are:


    
      	Clear expectation of an assessment,


      	Clear learning outcomes to be measured,


      	Familiar with the advantages and disadvantages of an assessment tool, and


      	Continuous evaluation and monitoring of assessment quality to avoid the unwanted effects.

    


    These actions ensure the assessment items are relevant, understandable and discriminating between overall best and overall worst candidates (9).


    One of the assessment quality measures commonly performed by medical educators is item analysis (IA), which allows assessment of the effectiveness of individual test items (10). IA typically relies on the classical test theory (CTT) with two major statistics based on difficulty and discrimination indices that depend on students’ score (11).


    Item response theory (IRT) can provide a better insight into the difficulty and discriminative ability of questions or test items in a test. IRT allows evaluation of test items and test takers at the same time (8). IRT is basically a collection of statistical models that allows analysis of categorical responses (dichotomous, polytomous) (8, 12). Of importance, two-parameter logistic IRT (2-PL IRT) model is concerned with estimation of difficulty and discrimination parameters of the items (8), also known as location (b) and slope (a) parameters (13). IRT analysis also allows evaluation of the items by looking into item characteristic curve and item information, and the test as a whole by evaluating test information and test characteristic curve (8, 14). Additionally, IRT model fit (by item fit and goodness-of-fit for two-way margins) and basic unidimensionality assumption can be evaluated (8, 12, 14).


    The main aims of this article are to show how 2-PL IRT analysis can be performed in R software environment, guide the interpretation of the IRT results and compare the results to IA on a sample of multiple true-false (MTF) questions. Readers are encouraged to read more about IRT in (8, 13, 14). For the purpose of demonstrating the IA and IRT analysis, mtf.csv data set is used. The data set consists of two MTF questions, with five independent statements each. The correct response is coded as 1, and incorrect response is coded as 0. The readers may download the data set from the URL provided at the end of this article.


    ITEM ANALYSIS


    Difficulty index (P) of an item (an MTF question) is the proportion of students who answered the item correctly (9, 10, 15). The optimal range is 0.2 to 0.8; a low index may mean that students are attempting the item but are getting it wrong and a too high index may mean that regardless of poor or good students able to get it correct (9). The formula for P is given by:


    [image: art]


    where


    R = number of correct responses


    T = total number of responses


    Discrimination index (D) is a measure, of how the ‘overall best’ students are doing versus the ‘overall worst’ students on a particular item (10, 17). The D of an item is the degree to which the item discriminates between those who scored high and those who scored low on a test (15). Specifically, it is the difference in the proportion of students who answered the item correctly in the upper group (PU, top 27% performers of a test), and the proportion of students who answered the item correctly in the lower group (PL, bottom 27% performers of a test) (16). The value of D ranges between 1 (all of the top 27% versus none of the bottom 27% answered correctly) to –1 (all of bottom 27% versus none of the top 27% answered correctly) (10, 17). The formula for D is given by:


    [image: art]


    where


    [image: art]


    RU = number of correct responses in the upper group


    TU = total number of responses in the upper group


    and


    [image: art]


    RL = number of correct responses in the lower group


    TL = total number of responses in the lower group


    The calculation can be easily performed in any spreadsheet program. The readers may download mtf_IA.xls file from the URL provided in the Notes section of this article to see how it is performed in the spreadsheet.


    Both the difficulty and discrimination indices are used to decide on the quality of items in a test. A test should not consist of too difficult or easy items, and should be able to discriminate high scorers from low scorers. In that respect, the items can be evaluated based on a number of cutoff values as presented in Table 1.


    Table 1: Classification of difficulty and discrimination values by analysis approaches


    
      
        	
          Parameters

        

        	
          IA

        

        	
          2-PL IRT

        
      


      
        	
          Difficulty

        

        	
          Range (9): <0.20: Difficult 0.20 to 0.80: Optimum >0.80: Easy

        

        	
          Range (14, 18): <–2.0: Easy –2.0 to 2.0: Average >2.0: Hard

        
      


      
        	
          

        

        	

        	
          In practice, the values typically range from –3 to +3 (14, 18)

        
      


      
        	
          Discrimination

        

        	
          Range (17): <0.20: Poor 0.20 to 0.40: Acceptable >0.40: Very good

        

        	
          Range (14): 0: None 0.01 to 0.34: Very low 0.35 to 0.64: Low 0.65 to 1.34: Moderate 1.35 to 1.69: High >1.70: Very high + infinity: Perfect


          0.8 to 2.5: Good (18)

        
      

    


    IA = item analysis, 2-PL IRT = 2-parameter logistic model of item response theory.


    IRT ANALYSIS


    R is a multi-platform and free software environment for statistical computing (19). It is recommended to use RStudio (20), which is a free user interface for R. It provides an integrated working environment to working with R codes, viewing results and graphics. The authors used RStudio to prepare the R codes for this article. In this article, the analysis is demonstrated using three R packages: psych (21), ltm (22) and irtoys (23) packages. The authors used the packages because of they are relatively easy to use. However, the readers may also consider learning IRT analysis using mirt (24), which offers more advanced options (e.g. multidimensional IRT, more model fit assessment indices). The readers are required to learn basic skills on R and RStudio on their own before trying out the R codes (i.e. installation of R and RStudio, basic R commands and RStudio interface). The full R codes with relevant in-line comments are provided in irt_mtf.R. The file can be downloaded from the URL provided at the end of this article. The codes are simplified in five steps.


    Step 1. Install and load the required libraries (packages). psych, ltm and irtoys packages are required.


    install.packages(c(“psych”, “ltm”, “irtoys”))


    Load psych, ltm and irtoys packages.


    library(“psych”)


    library(“ltm”)


    library(“irtoys”)


    Step 2. Read data set mtf.csv into data.mtf data frame, then preview the data set.


    data.mtf = read.csv(“mtf.csv”, header = TRUE)


    View the first six responses and list the variable names,


    head(data.mtf)


    [image: art]


    names(data.mtf)


    [1] “Q1A” “Q1B” “Q1C” “Q1D” “Q1E” “Q2A” “Q2B” “Q2C” “Q2D” “Q2E”


    Check the “dimension” of the data set, i.e. the number of rows and columns. In our data set, there are 10 variables and 160 responses,


    dim(data.mtf)


    [1] 160 10


    Step 3. Obtain percentage of correct responses by items. The results are similar to the values of P obtained by IA (column “1”).


    response.frequencies(data.mtf)


    
      
        
          	

          	
            0

          

          	
            1

          

          	
            miss

          
        


        
          	
            Q1A

          

          	
            0.30625

          

          	
            0.69375

          

          	
            0

          
        


        
          	
            Q1B

          

          	
            0.25625

          

          	
            0.74375

          

          	
            0

          
        


        
          	
            Q1C

          

          	
            0.37500

          

          	
            0.62500

          

          	
            0

          
        


        
          	
            Q1D

          

          	
            0.40625

          

          	
            0.59375

          

          	
            0

          
        


        
          	
            Q1E

          

          	
            0.16250

          

          	
            0.83750

          

          	
            0

          
        


        
          	
            Q2A

          

          	
            0.25000

          

          	
            0.75000

          

          	
            0

          
        


        
          	
            Q2B

          

          	
            0.26875

          

          	
            0.73125

          

          	
            0

          
        


        
          	
            Q2C

          

          	
            0.34375

          

          	
            0.65625

          

          	
            0

          
        


        
          	
            Q2D

          

          	
            0.47500

          

          	
            0.52500

          

          	
            0

          
        


        
          	
            Q2E

          

          	
            0.48125

          

          	
            0.51875

          

          	
            0

          
        

      

    


    Step 4. In this step, the 2-PL IRT analysis is performed mainly using ltm package.


    Perform the analysis on data.mtf using ltm() command, then save the results in irt.mtf data frame,


    irt.mtf = ltm(data.mtf ~ z1, IRT. param = TRUE)


    Obtain the difficulty and discrimination parameter estimates,


    coef(irt.mtf)


    
      
        
          	

          	
            Dffclt

          

          	
            Dscrmn

          
        


        
          	
            Q1A

          

          	
            -1.34813444

          

          	
            0.6637809

          
        


        
          	
            Q1B

          

          	
            -4.20384339

          

          	
            0.2572201

          
        


        
          	
            Q1C

          

          	
            -0.40398852

          

          	
            2.0871272

          
        


        
          	
            Q1D

          

          	
            -0.53216018

          

          	
            0.8114138

          
        


        
          	
            Q1E

          

          	
            -3.96868564

          

          	
            0.4283655

          
        


        
          	
            Q2A

          

          	
            -2.64619595

          

          	
            0.4320399

          
        


        
          	
            Q2B

          

          	
            -2.05447180

          

          	
            0.5154989

          
        


        
          	
            Q2C

          

          	
            -1.06267344

          

          	
            0.6670853

          
        


        
          	
            Q2D

          

          	
            -0.13935513

          

          	
            0.8074819

          
        


        
          	
            Q2E

          

          	
            -0.09428061

          

          	
            0.9122159

          
        

      

    


    The results can be interpreted according to Table 1.


    Next, plot item characteristic curves (ICCs) of the test, which are also known as item response functions (IRFs),


    plot(irt.mtf, type = “ICC”, legend = TRUE)


    An item characteristic curve shows the relationship between the ability level (θ) and the probability of responding correctly. In our case, a curve is plotted based on 2-PL IRT model equation for specific difficulty and discrimination values of an item. Note that the difficulty is the location (b) where 50% of respondent with b ability level will answer the item correctly (8, 14). For example, 50% of respondent with –0.40 ability level will answer Q1c correctly (try to draw a line from 0.5 on y-axis to the ICC for Q1c and look for the corresponding value on x-axis). Also note that, the slope at b ability level is steep when the discrimination (a) value is large.


    
      [image: art]


      Figure 1: Item characteristic curves of the test.

    


    Plot item information curves (IICs) of the test, which are also known as item information functions (IIFs),


    plot(irt.mtf, type = “IIC”, legend = TRUE)


    Plot test information function (TIF). Note the items = 0 command parameter, that instructs the plot() to give TIF instead of IIC,


    plot(irt.mtf, items = 0, type = “IIC”)


    Figures 2 (items) and 3 (test) are concerned with amount of information at a particular ability level. For example, inspection of Figure 2, Q1c shows that maximum item information is obtained at –0.40 ability level, which corresponds to the item difficulty.


    This indicates that the item is most precise at estimating –0.40 ability level, and becomes less precise as we move to the right or left of this ability level. It is observed in Figure 2 that the information is close to zero at –3 and +2 ability levels, which means that the item lacks precision in measuring ability beyond these two ability levels. This interpretation also applies to Figure 3 that shows the information curve for the test (note that the test is most precise at around –0.5 ability level).


    Then, estimate the amount of information that can be obtained by the test between –3 and +3 range of ability,


    information(irt.mtf, c(-3,3))


    
      [image: art]


      Figure 2: Item information curves of the test.

    


    


    
      [image: art]


      Figure 3: Test information function of the test.

    


    Total Information = 7.46


    Information in (–3, 3) = 5.87 (78.7%)


    Based on all the items


    This output indicates the amount of information given by the test is 78.7% for –3 to +3 ability range. You may change “–3, 3” in the command to other ability range to assess the amount of information tapped by the test. The –3 to +3 range was chosen in this example because it is the range considered as the typical range (14).


    Using irtoys package, plot the test response function, which is also known as test characteristic curve,


    plot(trf(est(data.mtf, model = “2PL”, engine = “ltm”)))


    The interpretation for Figure 4 is straight forward. It is interpreted in similar way to that of the ICC, except that the y-axis is now replaced with “Expected score”. You may say that the expected score for those with ability level of 4 is close to 10 (i.e. full mark). The expected score in this figure is also known as “true score” (14). On close inspection of the figure again, you will notice that the expected score for those with ability level of –4 is 2, which means that it is quite easy to obtain at least 2 marks on this test. Thus, it is worth considering the removal easy items (e.g. Q1b), while keeping other items with higher difficulty values.


    
      [image: art]


      Figure 4: Test response function of the test.

    


    Step 5. In this step, perform additional tests on the model fit, unidimensionality assumption and reliability.


    The model fit assessment is done to ensure the values obtained (the difficulty and discrimination) from the IRT model accurately reflect the data that we have at hand. In ltm, the assessment can be done by item fit and fit for two-way margins.


    At item level, we take a look at how accurately the ICC of an item (Figure 1; predicted proportions/probabilities of correct response versus ability levels) match the observed (i.e. from our data) proportions of correct response by ability groups of that item (i.e. as if we were to sort the students in ascending order by their test scores and divide them into 10 achievement groups). This is called item fit.


    For the purpose of item fit assessment, perform chi-square tests to assess whether the observed proportions for an item correspond to the predicted proportions by 2-PL IRT model (i.e. along the ICC) (14).


    item.fit(irt.mtf)


    Item-Fit Statistics and P-values


    Alternative: Items do not fit the model


    Ability Categories: 10


    
      
        
          	

          	
            X^2

          

          	
            Pr(>X^2)

          
        


        
          	
            Q1A

          

          	
            14.3105

          

          	
            0.074

          
        


        
          	
            Q1B

          

          	
            24.0446

          

          	
            0.0023

          
        


        
          	
            Q1C

          

          	
            33.1838

          

          	
            0.0001

          
        


        
          	
            Q1D

          

          	
            14.9949

          

          	
            0.0592

          
        


        
          	
            Q1E

          

          	
            12.8225

          

          	
            0.1181

          
        


        
          	
            Q2A

          

          	
            16.4653

          

          	
            0.0362

          
        


        
          	
            Q2B

          

          	
            19.8424

          

          	
            0.0109

          
        


        
          	
            Q2C

          

          	
            15.9399

          

          	
            0.0432

          
        


        
          	
            Q2D

          

          	
            15.8849

          

          	
            0.0441

          
        


        
          	
            Q2E

          

          	
            15.2307

          

          	
            0.0548

          
        

      

    


    To say that an item fit the model, we are looking for a P-value ≥ 0.05 (using the commonly used significance level of 0.05) based on chi-square goodness-of-fit test. Please note the degree of freedom for the chi-square (df) = number of ability categories –2. In our example, df = 10 (default in ltm) –2 = 8. Based on the output, six items, Q1b, Q1c, Q2a, Q2b, Q2c and Q2d do not fit the model well (P-values < 0.05). Although these items do not fit the model that well, please also consider keeping the items if the items’ difficulty and discrimination values fall into acceptable ranges based on Table 1. For example, we may consider keeping Q2c because it has difficulty = –1.06, discrimination = 0.67 and P-value = 0.043 (slightly below the cutoff of 0.05).


    Next, for assessment of goodness-of-fit for two-way margins (as we will explain below), perform margins() to assess chi-squared residuals as follows:


    describe(data.mtf)[1]


    
      
        
          	

          	
            vars

          
        


        
          	
            Q1A

          

          	
            1

          
        


        
          	
            Q1B

          

          	
            2

          
        


        
          	
            Q1C

          

          	
            3

          
        


        
          	
            Q1D

          

          	
            4

          
        


        
          	
            Q1E

          

          	
            5

          
        


        
          	
            Q2A

          

          	
            6

          
        


        
          	
            Q2B

          

          	
            7

          
        


        
          	
            Q2C

          

          	
            8

          
        


        
          	
            Q2D

          

          	
            9

          
        


        
          	
            Q2E

          

          	
            10

          
        

      

    


    This output is obtained to match the item names with the item numbers, so that it is easier to read the subsequent output.


    margins(irt.mtf)


    Fit on the Two-Way Margins


    [image: art]


    We believe that the readers are familiar with chi-square test, which compares the observed cell counts with the expected cell counts to make conclusion on the association between two categorical variables. The statistics (Obs = observed counts, Exp = expected counts by the IRT model) that we read here in the output are basically 2 by 2 tabulation of Item i vs Item j, thus the term two-way margins. For example if we tabulate Q1e vs Q2a,


    table(data.mtf[,5], data.mtf[,6])


    
      
        
          	

          	
            0

          

          	
            1

          
        


        
          	
            0

          

          	
            14

          

          	
            12

          
        


        
          	
            1

          

          	
            26

          

          	
            108

          
        

      

    


    Note the same count under the respective response combination in the output of margins(irt.mtf). We then check the discrepancies (residuals) between the observed and expected counts, in the words the goodness-of-fit between the counts.


    As a rule of thumb, chi-squared residual > 4 indicates poor fit on two-way margin (12). In the output, Q1e-Q2a and Q1b-Q1e item pairs show poor fit.


    As for the unidimensionality, IRT makes a strong assumption of unidimensionality (8). To the readers who are familiar with factor analysis, it means there should be only one factor to explain the relationship between the items. In simpler words, it means that the items can be suitably summed up as a total score.


    For the purpose of testing unidimensionality, perform modified parallel analysis (25),


    unidimTest(irt.mtf)


    
      Unidimensionality Check using Modified Parallel Analysis


      Alternative hypothesis: the second eigenvalue of the observed data is substantially larger than the second eigenvalue of data under the assumed IRT model


      Second eigenvalue in the observed data: 1.1476


      Average of second eigenvalues in Monte Carlo samples: 0.9631


      Monte Carlo samples: 100


      p-value: 0.1089

    


    The way we interpret the P-value here is almost similar to that of item fit as discussed before, as we are looking for a P-value ≥ 0.05 to say the data are unidimensional. The P-value here is more than 0.05, thus indicates that the unidimensionality assumption is met, thus unidimensional 2-PL IRT can be applied to the data.


    COMPARISON BETWEEN IA AND IRT


    The comparison of IA and IRT analysis are summarised in Table 2. Note the discrepancy between the analyses for Q1b in term of the difficulty and discrimination; item Q1b is a poor item based IRT analysis, but a good item based on IA. Also note the similarity for Q1e; both analyses show that Q1e is an easy item. For the rest of the items, IRT gives more refined cutoff values for the discriminative ability of the items, while IA only shows that all the items are very good at discriminating high and low scorers. It is also easy to decide on the difficulty of any items based on IRT analysis results because the value ranges from negative to positive that represent the intuitive progression from easy to difficult.


    Table 2: Comparison of results by item analysis and 2-parameter logistic model of item response theory


    
      
        	
          MTF questions

        

        	
          Difficulty

        

        	
          Discrimination

        
      


      
        	
          IA

        

        	
          2-PL IRT

        

        	
          IAa

        

        	
          2-PL IRT

        
      


      
        	
          Q1a

        

        	
          0.69

        

        	
          –1.35

        

        	
          0.64

        

        	
          0.66

        
      


      
        	
          Q1b

        

        	
          0.74

        

        	
          –4.20

        

        	
          0.48

        

        	
          0.26

        
      


      
        	
          Q1c

        

        	
          0.63

        

        	
          –0.40

        

        	
          0.82

        

        	
          2.09

        
      


      
        	
          Q1d

        

        	
          0.59

        

        	
          –0.53

        

        	
          0.70

        

        	
          0.81

        
      


      
        	
          Q1e

        

        	
          0.84

        

        	
          –3.97

        

        	
          0.48

        

        	
          0.43

        
      


      
        	
          Q2a

        

        	
          0.75

        

        	
          –2.65

        

        	
          0.52

        

        	
          0.43

        
      


      
        	
          Q2b

        

        	
          0.73

        

        	
          –2.05

        

        	
          0.55

        

        	
          0.52

        
      


      
        	
          Q2c

        

        	
          0.66

        

        	
          –1.06

        

        	
          0.66

        

        	
          0.67

        
      


      
        	
          Q2d

        

        	
          0.53

        

        	
          –0.14

        

        	
          0.73

        

        	
          0.81

        
      


      
        	
          Q2e

        

        	
          0.52

        

        	
          –0.09

        

        	
          0.77

        

        	
          0.91

        
      

    


    Potentially problematic items (based on criteria in Table 1) are highlighted in bold.


    IA = item analysis, 2-PL IRT = 2-parameter logistic item response theory model, MTF = multiple true-false. aBecause the data set used in this article has a relatively small number of items, there are a number of ties after sorting the responses by the total scores. To obtain the discrimination index values as presented here, the responses have to be sorted in descending order by the total scores followed by the scores of a particular item before calculating the discrimination index of that item.


    Table 3: 2-PL IRT parameter estimates and item fit statistics


    
      
        	
          Items

        

        	
          Difficulty (b)

        

        	
          Discrimination (a)

        

        	
          χ2 (df = 8)

        

        	
          P-values

        
      


      
        	
          Q1a

        

        	
          –1.35

        

        	
          0.66

        

        	
          14.31

        

        	
          0.074

        
      


      
        	
          Q1b

        

        	
          –4.20

        

        	
          0.26

        

        	
          24.04

        

        	
          0.002

        
      


      
        	
          Q1c

        

        	
          –0.40

        

        	
          2.09

        

        	
          33.18

        

        	
          < 0.001

        
      


      
        	
          Q1d

        

        	
          –0.53

        

        	
          0.81

        

        	
          14.99

        

        	
          0.059

        
      


      
        	
          Q1e

        

        	
          –3.97

        

        	
          0.43

        

        	
          12.82

        

        	
          0.118

        
      


      
        	
          Q2a

        

        	
          –2.65

        

        	
          0.43

        

        	
          16.47

        

        	
          0.036

        
      


      
        	
          Q2b

        

        	
          –2.05

        

        	
          0.52

        

        	
          19.84

        

        	
          0.011

        
      


      
        	
          Q2c

        

        	
          –1.06

        

        	
          0.67

        

        	
          15.94

        

        	
          0.043

        
      


      
        	
          Q2d

        

        	
          –0.14

        

        	
          0.81

        

        	
          15.88

        

        	
          0.044

        
      


      
        	
          Q2e

        

        	
          –0.09

        

        	
          0.91

        

        	
          15.23

        

        	
          0.055

        
      

    


    Items with P-values < 0.05 on item fit assessment are highlighted in bold. On assessment of fit for two-way margins, Q1e-Q2a and Q1b-Q1e item pairs showed poor fit. Modified parallel analysis supported unidimensionality.


    2-PL IRT = 2-parameter logistic item response theory model, df = degree of freedom.


    Based on our outputs from RStudio, we may report the 2-PL IRT analysis as displayed in Table 3. 2-PL IRT analysis shows that items Q1b and Q1e are relatively easy. Q1b has very low discrimination, and Q1e, Q2a and Q2b have low discrimination based on Baker (14); six items (Q1a, Q1b, Q1e, Q2a, Q2b and Q2c) are outside the “good” range as recommended by de Ayala (18). Six items (Q1b, Q1c, Q2a, Q2b, Q2c and Q2d) do not fit the 2-PL IRT model based the item-fit statistics. Modified parallel analysis supports unidimensionality assumption of the model. Based on these findings, researchers may select the best items to represent a test, while keeping in mind the difficulty, discrimination and item-fit. There could be a balance in the selection, for example, by keeping Q2c because it has acceptable difficulty and discrimination, although the item does not fit the model. The decision is relatively easy for Q1b (easy, very low discrimination, poor item fit), while it gets difficult for Q1c (average difficulty, very high/good discrimination, poor item fit).


    CONCLUSION


    In this article, we showed how to obtain the parameter estimates of difficulty and discrimination from the IRT analysis and how to interpret the results. We also compared the results of IA and 2-PL IRT analyses. 2-PL IRT analysis provides more information and refined cutoff values as compared to the commonly used IA. Although admittedly the analysis is slightly more complicated than IA and requires good understanding of the statistical analysis, compounded with the need to learn R software, it is our intention in writing this article to make it easier to the majority of the readers. It is hoped that medical educationists will seriously consider using 2-PL IRT analysis to evaluate test items.


    NOTES


    The version numbers of software and packages used in this article are: R version 3.3.2, RStudio version 1.0.136, psych version 1.6.12, ltm version 1.0.0, and irtoys version 0.2.0. The files described in this article can be downloaded from https://researchgate.net/profile/Wan_Nor_Arifin


    REFERENCES


    1.AERA. Standards for educational and pyschological testing. 2nd ed. Washington, US: American Educational Research Association; 2004.


    2.Epstein RM. Assessment in medical education. The New England Journal of Medicine. 2007;356(4):387–96. https://doi.org/10.1056/NEJMra054784.


    3.Newble D. Assessing clinical competence at the undergraduate level. Medical Education. 1992;26(6):504–11. https://doi.org/10.1111/j.1365-2923.1992.tb00213.x.


    4.Taib F, Yusoff MSB. Difficulty index, discrimination index, sensitivity and specificity of long case and multiple choice questions to predict medical students’ examination performance. Journal of Taibah University Medical Sciences. 2014;9(2):110–4. https://doi.org/10.1016/j.jtumed.2013.12.002.


    5.van der Vleuten C. Validity of final examinations in undergraduate medical training. BMJ. 2000;321(7270):1217–9. https://doi.org/10.1136/bmj.321.7270.1217.


    6.Miller G. The assessment of clinical skills/competence/performance. Academic Medicine. 1990;65(9):S63–7. https://doi.org/10.1097/00001888-199009000-00045.


    7.Cook DA, Beckman T. Current concepts in validity and reliability for psychometric instrument: theory and application. The American Journal of Medicine. 2006;119(166):e7–e16. https://doi.org/10.1016/j.amjmed.2005.10.036.


    8.Streiner D, Norman G, Cairney J. Health measurement scales: a practical guide to their development and use. 5th ed. Oxford: Oxford University Press; 2014. https://doi.org/10.1093/med/9780199685219.001.0001.


    9.Dixon R. Evaluating and improving multiple choice papers: true-false questions in public health medicine. Medical Education. 1994;28(5):400–8. https://doi.org/10.1111/j.1365-2923.1994.tb02551.x.


    10.Rahim AFA. What those number mean? 1st ed. Kubang Kerian: KKMED Publications; 2010.


    11.Hassan S, Mohd Amin R, Mohd Amin Rebuan H, Aung MMT. Item analysis, reliability statistics and standard error of measurement to improve the quality and impact of multiple choice questions in undergraduate medical education in faculty of medicine at UNISZA. Malaysian Journal of Public Health Medicine. 2016;16(3):7–15.


    12.Bartholomew DJ, Steele F, Moustaki I, Galbraith JI. 2nd ed. Analysis of multivariate social science data. Boca Raton, FL: CRC Press; 2008.


    13.Edelen MO, Reeve BB. Applying item response theory (IRT) modeling to questionnaire development, evaluation, and refinement. Quality of Life Research. 2007;16(1):5. https://doi.org/10.1007/s11136-007-9198-0.


    14.Baker FB. The basics of item response theory. 2nd ed. USA: ERIC Clearinghouse on Assessment and Evaluation; 2001. Available from: http://ericae.net/irt/baker


    15.Linn RL, Gronlund NE. Measurement and assessment in teaching. 7th ed. New Jersey: Prentice-Hall; 1995.


    16.Sim S, Rasiah RI. Relationship between item difficulty and discrimination indices in true/false-type multiple choice questions of a para-clinical multidisciplinary paper. Annals Academy of Medicine Singapore. 2006;35(2):67–71.


    17.Ebel RL, Frisbie DA. Essentials of educational measurement. 5th ed. Englewood Cliffs, New Jersey: Prentice-Hall, Inc.; 1991.


    18.de Ayala RJ. The theory and practice of item response theory. New York: The Guilford Press; 2009.


    19.R Core Team. R: a language and environment for statistical computing. Vienna, Austria: R Foundation for Statistical Computing; 2016. Available from: https://www.r-project.org/


    20.RStudio Team. RStudio: integrated development for R. Boston, MA: RStudio, Inc; 2016. Available from: http://www.rstudio.com/


    21.Revelle W. Psych: procedures for personality and psychological research. Evanston, Illinois, USA: Northwestern University; 2016. Available from: https://CRAN.R-project.org/package=psych


    22.Rizopoulos D. ltm: an R package for latent variable modelling and item response theory analyses. Journal of Statistical Software. 2006;7(5):1–25. Available from: http://www.jstatsoft.org/v17/i05/


    23.Partchev I. Irtoys: a collection of functions related to item response theory (IRT). [R package]. 2016. Available from: https://CRAN.R-project.org/package=irtoys


    24.Chalmers RP. Mirt: a multidimensional item response theory package for the R environment. Journal of Statistical Software. 2012;48(6):1–29. Available from: http://www.jstatsoft.org/v48/i06/. https://doi.org/10.18637/jss.v048.i06.


    25.Drasgow F, Lissak RI. Modified parallel analysis: a procedure for examining the latent dimensionality of dichotomously scored item responses. Journal of Applied Psychology. 1983;68(3):363–73. https://doi.org/10.1037/0021-9010.68.3.363.

  


  
    

    
      EDUCATIONAL RESOURCE


      Volume 9 Issue 3 2017


      DOI: 10.21315/eimj2017.9.3.9


      ARTICLE INFO


      Submitted: 29-06-2017


      Accepted: 16-07-2017


      Online: 30-09-2017

    


    When Maximum Pain Control of Chronic Non-Malignant Condition Fails: Is There Anything Else To Do?


    Fahisham Taib1, Jamilu Abdullahi Faruk2, Ochaya Odong3, Soumyadeep Biswa4, Bakht Jamal5, Meenal Mavinkurve6


    1Department of Paediatrics, School of Medical Sciences, Universiti Sains Malaysia, MALAYSIA


    2Paediatrics Department, Ahmadu Bello University, Zaria, Nigeria


    3Department of Paediatrics, International Hospital Kampala, UGANDA


    4Paediatric Department, University Hospital of Wales, Cardiff, WALES


    5Paediatric Department, University Hospital Kerry, Tralee, Co. Kerry, IRELAND


    6Department of Paediatrics, Clinical School, International Medical University, Seremban, Negeri Sembilan, MALAYSIA


    


    CORRESPONDING AUTHORFahisham Taib, School of Medical Sciences, Universiti Sains Malaysia, 16010 Kubang Kerian, Kelantan, Malaysia | Email: fahisham@gmail.com


    www.eduimed.com © Penerbit Universiti Sains Malaysia. 2017


    To cite this article: Taib F, Abdullahi Faruk J, Odong O, Biswa S, Jamal B, Mavinkurve M. When maximum pain control of chronic non-malignant condition fails: is there anything else to do? Education in Medicine Journal. 2017;9(3): 83–87. https://doi.org/10.21315/eimj2017.9.3.9


    To link to this article: https://doi.org/10.21315/eimj2017.9.3.9


    ABSTRACT


    When patients are tethered with uncontrolled pain, health care practitioners usually resort to several modes of symptomatic relief for their patients. In palliative care the goal is identifying and managing the cause of pain in addition to addressing associated problems. To administer effective symptom control in patient with chronic non-cancer associated pain, healthcare professionals may need to consider alternative non-pharmacological modes of treatment such as psychological intervention. Pain perception can be influenced by non-organic factors such as emotional, psychosocial status of the patient and their religious and spiritual beliefs. Taking these factors into consideration are an essential part of treatment goals. The paper illustrates an ethical dilemma which has arisen in the aggressive management of pain and highlights the importance of multi-disciplinary involvement in patient care. Failure to consider these aspects of care can cause patient and parental anxiety, poor symptom control and could compromise doctor-patient relationship.


    Keywords:Pain, Chronic pain, Non-malignant pain, Pain control, Psychology


    INTRODUCTION


    The World Health Organization (WHO) has coined pain as the ‘fifth vital sign’ and thus should be included in routine medical assessment of patients. Pain management should be prioritised in the clinical management of all acutely or chronically ill patients. If left untreated or inadequately addressed, pain can cause marked physiological changes and psychological distress to the patients. Pain management is regarded as a challenging standard for behavioural health care organisations to achieve due to its complexity and variability (1). Delivering individualised treatment, an important goal for chronic non-malignant pain management, poses a challenge to health professionals as it hinges on assessment of pain, additional clinical features of the underlying disease entity and consideration of patient’s experiences. The WHO pain ladder is an accepted approach to the general pain management, but it lacks of approach to chronic non-malignant conditions. This paper will discuss the clinical case of an adolescent with complex regional pain syndrome (CRPS) and also use this case to highlight the clinical decision and ethical dilemmas faced by the healthcare team.


    CASE SUMMARY


    A 15 year old girl presented with chronic left leg pain for several months. The pain was shooting in nature which radiated to her left foot and was associated with hyperpathia. She was unable to sleep most nights due to the severity of the pain. She denied any trauma to her back. She also denied any psychological trauma that has led to her current state. On clinical examination, her peripheral and central nervous system examination were both normal. She had no spinal lesions but her range of movement of her left lower limb was restricted due to her pain. Further investigations including tumour markers, imaging of her legs and radioisotope scan were negative. With the absence of positive findings on her investigations and the inability to locate an organic cause for the pain, she was diagnosed with CRPS. Several pharmacological options were used to manage the pain by the palliative care team and the acute pain services, but her pain persisted. She was hospitalised for several weeks. The key aims of this admission were to use multi-disciplinary team management to achieve symptom control, monitoring of clinical symptoms, and educating the patient and family about CRPS.


    ISSUES


    CRPS is a disorder characterised by pain with sympathetic nervous system involvement. It is comprised of various diagnostic criteria such as continuing pain which is disproportionate, and it is associated with vasomotor, sensory, or motor changes (2). The difficulties associated with CRPS lie in the fact that no organic cause for the pain is discernible. It is important to eliminate serious causes of pain, such as tumours and neuropathic pain as well as assess the psychological aspects of pain. Scoring pain severity can be challenging, as no objective tools exist for children. Though there are verbal and visual pain severity scales, these can be unreliable and subject to interpretation. Management of CRPS requires the clinician to engage in discussion with the patient to understand the debilitating nature of this condition and to acknowledge that their pain is real, in spite of the lack of underlying organic causes for the pain. It is also important to provide psychological support and ensure that somatic disorder is excluded.


    Specialised centres which manage CRPS are scarce. In the absence of specialised units, collaboration between hospital and community-based health professionals is vital to ensure that the patient is well supported and facilitate normalisation of mobility and functionality. Treatment should be focused on restoring functional capacity by the multidisciplinary team. This involves the gradual introduction of movement and desensitisation to the sensory stimulus to reset the central processing in the nervous system (2). If improvement is poor, interventions should be aimed at patients’ comfort and confidence. Strategies such as psychotherapy, cognitive behavioural therapy and pharmacological agents can be used if indicated. In our case, medications were given in the early stage due to uncertainty of the diagnosis. She developed uncontrolled symptoms which warranted maximising drug therapy but this was minimally successful especially in pain control. Once the patient’s diagnosis of CRPS became clearer, directed and rationalised treatment was easier to deliver.


    The management of CRPS can be challenging for several reasons. Firstly, assessment of pain severity is different for acute and chronic pain conditions. Determination of severity or emergency relief can be difficult due to differences of personal experiences and reporting scale manipulation related to pain. Chronic pain scale is subjected to scrutiny and not validated in children. Secondly, patients may be mistakenly labelled as having a psychological issue or somatisation which can compromise rapport and success of the therapy. It is important for health care personnel to show empathy and reserve judgement regarding the intention to treatment due to psychological domain. The multidisciplinary team perspective is critical to ensure that clinical, emotional, psychosocial and spiritual components are equally addressed. Allied health professional referrals may be warranted is medical measures fail. Involvement of an occupational therapist and a physiotherapist aimed at achieving functional restoration in synchrony with pharmacological treatment is vital in alleviating pain and restoring functionality. It is vital to synchronise these parallel approaches to achieve the best solution and outcomes for the patient. CRPS patients will also need psychological support, another treatment modality, to address issues related to anxiety and depression.


    ETHICAL ISSUE DISCUSSION


    The ethical approach for treatment in this case of non-malignant chronic pain in which symptoms are uncontrolled symptoms, is to focus on alleviating the pain. This can be achieved by outlining if clear treatment objectives. In palliative care, the principle focus is that of symptom control, which can be facilitated by using pharmacological agents. By using the WHO pain ladder, health professionals can rationalise pain management. Subsequent information and investigations revealed the absence of either mechanical or neoplastic origin would demand less aggressive treatment course. Best interest of the patient at any course of treatment changed with available evidence and knowledge accordingly. The approach for psychological and perhaps psychiatric ground may pose different avenue of care. The best interest for the patient shifts as the remedy of care is based on sound evidence from investigations performed or having an accurate diagnosis of the underlying medical problems at that particular time of care.


    Another aspect of ethical value is to ensure treatment given does benefit the patient. The use of opioid is thought to cause side effects, particularly in end of life, such as respiratory depression. But the use of principle of double effect has been associated with the use of opioid at terminal stage (3). In contrast our case depicts a different conundrum, where primarily the use of early opioid mainly to ease pain. Complexity of in managing pain stimulus can be a challenging task. Various known factors which modify pain include personal experience, type of pain i.e. neuropathic or nociceptive and presence of other component such as psychological issue. Detail pain history is required to elicit or exclude serious underlying problem. Patient also has autonomy to decision process. In adolescent age beyond 13, the premise is to get them on board to understand the illness. Although most decision should be run through with caregivers but patient has the right to make a joint decision in the care. The knowledge should include the disease process, treatment modality, choice of treatment, side effects and long term sequalae. Applying ‘Gillick’ competence would be a helpful interface not only allowing share decision process from health care and patient with family members. If parental decision takes over the patient’s request, further friction may lead to unsuccessful care and friction in relationship. It’s vital that all involved understand the treatment goals.


    The management of complex symptomatology especially in non-cancer patient require much of a broader approach. This would involve many medical disciplines. This scenario has similar applicability to end of life where total pain can be investigated into different lens. Psychological, social, emotional, financial and spiritual elements must be explored apart from physical component. In our case, the medical perhaps is supposed to be geared as last resort. The nature of this patient’s illness requires a focus management from rehabilitative perspective. Involvement of allied healthcare professionals, such as occupational therapist, physiotherapists as well as psychologists, have allowed recovery and rehabilitation process. Similar application can be universally applied in other symptoms management i.e. dyspnoea, or fever or lethargy. Goals would always be focused toward functionality and gradual process should be initiated. Many other personnel like music therapist, spiritual healer may be valuable to distract patients from focusing on disease. For children, considering them to get involved in schooling as part of routine activity, this will allow them to have normality and control of their lives. Peer support and recognition would be vital for adolescent wants to get back on track. Element of bullying, low self-esteem or fear should be dealt swiftly through professionals help.


    Treatment of choice must also be justifiable based on the underlying diagnosis, age maturity and financial cover. Various options can be table, but often individual plan should be recognised based on personal resources availability. But, in the event where resources are minimal, man power is limited, the focus of treatment must be matched locally. If this is not feasible, then referral to a specialised centre is warranted. Unfortunately, in many circumstances, the service or support is scarce. The service is structurally expensive and difficult to enrol in. Ethically, if best interest is not served, second best interest may be the next option. Regimented, expensive, or better treatment may not be readily available, thus using a self-assembled team can be the first step around. This is also can be applied to tackle different symptomatology by adhering to the basic needs and finding the root cause. The modality of treatment can go beyond the scope of medicine. The use of drug as a modality of combating symptom should be minimised and reserved in difficult circumstances. It is beyond the scope of this writing to discuss potential issue related to drug usage, as basic tenet again should be measurable from the principle of justice, beneficence and non-maleficence. Discussion on this final step requires a more in depth discussion after all steps known have failed. Even if drug is used, it should be to assist, not to eradicate the total pain because of the nature of the condition.


    Somatisation or fabricated induced illness is another difficult clinical enigma. Patient may well fabricate the symptom to achieve her own personal intention. It may also manifest as psychological distress, or anxiety related symptoms which in turn leading exaggerated medical intervention by healthcare personnel. Somatisation will always become a differential. One has to be certain in diagnosis to prevent any unwanted outcome. Psychiatric assessment will give more accurate details on the issue related to psychological intent. Uncertainty to establish diagnosis has delayed proper management in this group. If somatisation or fabricated induced illness is suspected, the ethical thing to do is to stop exploring or inventing treatment. Negotiation on what be achieved can be done, and adolescent past trauma may be discussed to ensure psychological component is addressed.


    Would end of life strategy be better used in this scenario? There is part where palliative care team may be useful – Communication and use of pain relief. Most of treatment strategy like symptom relief does not oppose the main principle of treatment. We involve palliative care team despite unrelated to end of life or terminal cases. Ultimately, meaningful intervention would integrate effective communication with pain management strategy. Palliative care plays important role especially in the early trajectory of the illness, by building rapport, gradual approach on intervention following the trajectory of the disease. Palliative should be well versed with pain management in either, oncology or non-oncology cases, even cure is imminent. The concept of referral to palliative should be broaden not focused on definite end of life cases only but to other spectrum of difficult uncontrolled symptom management (4, 5).


    CONCLUSION


    Management of uncontrolled symptoms such as pain, illustrated in this case, may well trigger many aspects of ethical discussion following the diagnosis. In an attempt to help patients, one cannot be judgemental to label the patient with psychological or psychiatric illness, but to acknowledge the illness by showing empathy and be balance on the care and treatment. The course of treatment may largely be influenced by significant impression on underlying illness. Ethically, the intervention must be based on sound ethical principles, moral values and agreed decision from family and adolescent, despite the limitation on consensual age limit and competency. Successful treatment would be achieved through cooperation between the assigned team efforts towards achieving the treatment goals.
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    ABSTRACT


    The Delphi technique is a widely used and accepted method to obtain consensus among the experts. This technique uses a judgement to prove the accuracy of the content item when evaluating instrument. The objective of this study is to discuss the process of the three rounds Delphi technique to obtain consensus of concept mapping care plan and multiple choice questions (MCQ) in Diabetic Mellitus subject. In the first round, participants were given a structured questionnaire regarding item of concept mapping care plan and MCQ in Diabetic Mellitus subject. In the second round, the mean and median values of round one were added. In the third round, the mean and median values of round two were added. 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”. This technique does not require that participants be collocated or meet face-to-face, thereby making it useful to conduct surveys with qualified people over a wide geographic area. The feedback process allows and encourages the selected Delphi participants to reassess their initial judgements about the information provided in previous iterations. The analysis of consensus data of the experts was done based on median, inter quartile range and quartile deviation on round one, two and three data. The median score was used to analyse the level of consensus of experts and result shows that in all three rounds Delphi the medium result more than 4. It reported that level of importance of the statements were high. As a conclusion, the concept mapping care plan and MCQ have meets the consensus by using three rounds of Delphi techniques. Therefore, the Delphi technique is the best method to obtain consensus in health care education research.


    Keywords:Delphi technique, concept mapping care plan, multiple choice questions (MCQ), health care education research


    INTRODUCTION


    The Delphi technique is a widely used and was accepted method for gathering data from participants within domain of expertise. This technique uses a judgement to prove the accuracy until consensus is determined. The Delphi technique was developed by the Rand Corporation in the 1950’s by Dalkey and Helmer (1). In Delphi technique, cooperation from participants’ is the key to the successful implementation of a Delphi study and investigators need to play an active role in this area to help ensure as high a response rate as possible (2). Based on literature review, it appears that Delphi is the most popular consensus method because of the need and value of obtaining consensus opinions and may be applied to evaluate clinical, educational, and policy issues in oral health care (3). It is well suited as a method for consensus-building by using a series of questionnaires delivered using multiple iterations to collect data from a panel of selected subjects (1, 4–8).


    Justification for the selection of the Delphi technique by researcher because Delphi method is a systematic way of combining the individual results obtained with the conclusion (9). In addition, the Delphi technique is established technique and widely uses. The selection of a research technique consider a few things such as the number of sample size, research objective, research problem, research practices and skill. The Delphi technique is a qualitative tool, which is used to elicit expert’s opinion, without the cost of ‘face-to-face’ interaction, when information about the existing problem is restricted (10).


    Objective of Study


    The objective of this study is to discuss the process of the three rounds Delphi technique in seeking a consensus of concept mapping care plan and multiple choice questions (MCQ) in Diabetic Mellitus subject.


    LITERATURE REVIEW


    Subject Selection of Experts


    Dalkey (11) defines the experts in the Delphi technique as a knowledgeable and skilled in a particular field. Experts are defined as persons who have knowledge and experience, and ability to influence policy (12). Delphi panelists are selected according to their subject matter expertise so that they can contribute to the topic (13). Regarding the criteria used to guide the selection of Delphi subjects, individuals are considered eligible to be invited to participate in a Delphi study if they have somewhat related backgrounds and experiences concerning of knowledge related to the target issue. Helmer and Rescher (14), Klee (15), and Oh (16) concur those choosing individuals who are simply knowledgeable concerning the target issue is neither sufficient nor recommended. There are four requirements for expertise: (1) Have knowledge and experience with the issues under investigation; (2) Capacity and willingness to participate; (3) Sufficient time to participate in the Delphi; and (4) Effective communication skills (17).


    Size of Delphi Panel


    The more participants’ in Delphi are getting better (11). Another problematic issue surrounding the Delphi investigations is the size of panel required (18). There is no agreement regarding the size of the panel and in the Delphi literature it is indicated that panel size varies from a few to hundreds of experts (13, 19–23). Respondents or participants were identified by a nominating process as having some expertise in virtual teams (24). “The size of the respondent panel is variable. With a homogenous group of people, ten to fifteen participants might be enough” (24).


    A good result can be obtained even with small panels of 10–15 individuals (25–27). The number of experts used in a Delphi study is “generally determined by the number required to constitute a representative pooling of judgements and the information processing capability of the research team” (28). Delbecq et al. (24) note that giving two weeks for Delphi subjects to respond to each round is encouraged (29).


    METHODOLOGY


    The Delphi process can be continuously iterated until consensus is determined to have been achieved. In this cases, researcher has decided to use three rounds for validate concept mapping care plan and MCQ. Three rounds Delphi can achieve group consensus on the issue or problem which are under consideration (24). By using the Delphi techniques the experts was able to focus on rating, revising, and commenting on the items presented without the distractions normally associated with more traditional face to face meeting in get consensus of concept mapping care plan and MCQ. For this study, the expert panels were selected who met the specific qualifications and expertise in the study subject. In this technique, the experts were given free comments related the issues and it is free of bias. Delphi technique may be characterized as a method for structuring a group communication process so that the process is effective in allowing a group of individuals, as a whole, to deal with a complex problem (5). Delphi technique is based on a structural process for collecting and distilling knowledge from a group of experts by means of a series of questionnaires interspersed with controlled opinion feedback (25).


    RELIABILITY AND VALIDITY


    Validity can be divided into three namely: face/content validity, criterion-related validity and construct validity (30). For the validity of assessment using concept mapping care plan (Appendix A) and MCQ questions, the Delphi technique was done by given to the experts’ panel to evaluate the validity before implementation. The Delphi technique was used to collect data and the validity of the survey was enhanced due to the use of experts in the validation process (4, 31). There are ten expert panels involving in validated the concept mapping care plan and questionnaire from Universiti Sains Malaysia (USM), lecturer nursing from USM and tutor nursing from Kolej Kejururawatan Kubang Kerian. The Delphi process can be continuously iterated until consensus is determined to have been achieved. Delphi technique is designed as a group communication process that aims at conducting detailed examinations and discussions of a specific issue for the purpose of goal setting, policy investigation, or predicting the occurrence of future events (32–34).


    DATA COLLECTION


    The Delphi technique involves the use of questionnaires as instrument for data collection. This study have three rounds modified Delphi technique and the duration was two months: Starting from September 2015–November 2015. Each expert panel was given two weeks based on Delbecq et al. (24) for each round of Delphi, however, due to time constraints and the ultimate expert panel, it takes two months. All the questionnaires were distributed via emails and mail. Alongside the questionnaires was a formal letter of invitation to the experts to participate as members of the Delphi panel. A brief explanation on the Delphi procedure, with instruction on how to complete the questionnaire was included.


    All the questionnaires were distributed via emails and mail. Each expert was given a code name [i.e. P1 = Panel 1; P2 = Panel 2; etc.] to allow for tracking of returned responses and to track the individual’s feedback. It also to make easier when do data analysis. To ensure ease in completion and return of the questionnaires, a user friendly questionnaire was developed by using word document. It is similar in study done by Chou (35).


    The major statistics used in Delphi studies are measures of central tendency and level of dispersion (standard deviation and inter-quartile range) in order to present information concerning the collective judgements of respondents (36). Generally, the uses of median and mode are favoured. In the literature, the use of median score, based on Likert-type scale, is strongly favoured (37–39). One criterion recommends that consensus is achieved by having 80% of subjects votes falling within two categories on a seven-point scale (32). Green (40) suggests that at least 70% of Delphi subjects need to rate three or higher on a four point Likert-type scale (41, 42) and the median has to be at 3.25 or higher (42).


    Delphi Round One


    The questionnaires were emailed and mail to all ten experts together with an official letter of invitation and feedback form. In the first round, respondents were given a structured questionnaire regarding item of concept mapping care plan and MCQ in Diabetic Mellitus subject. The researcher provided a guideline for the expert’s panel regarding the scores to given. The total scores are 100%. In the first round, the Delphi panels were provided with closed-ended, 5-point Likert scale questions in order to elicit their level of agreement with a series of statements regarding the relative importance of concept mapping care plan and MCQ that developed by researcher. In round one, offers a suitable environment to the experts to anonymously discuss and express themselves. After receiving participants’ responses, researcher needs to convert the collected information into a well-structured questionnaire. Participants were asked to rate the categorised responses from Round 1 on a scale of 1 to 5, with 1 = Very irrelevant; 2 = Not relevant; 3 = Less relevant; 4 = Relevant; and 5 = Very relevant). This questionnaire is used as the survey instrument for the second round of data collection. It should be noted that it is both an acceptable and a common modification of the Delphi process format to use a structured questionnaire in Round 1 that is based upon an extensive review of the literature. Kerlinger (43) noted that the use of a modified Delphi process is appropriate if basic information concerning the target issue is available and usable.


    The returns of the Round 1 questionnaires were analysed. The return of the Round 2 questionnaires was analysed by applying SPSS version 23 for descriptive statistics. Basically, consensus on a topic can be decided if a certain percentage of the votes falls within a prescribed range (44). The major statistics used in Delphi studies are measures of central tendency (means, median, and mode) and level of dispersion (standard deviation and inter-quartile range) in order to present information concerning the collective judgements of respondents (36). Generally, the uses of median and mode are favoured.


    The degree of importance and consensus are justified after each Delphi round before making interpretation. The group response median value and the inter quartile range distribution are usually referred as the reference for the degree of importance and consensus in the past research (45–47). For the example of this study, the analysis of consensus data of the experts was done based on median, inter quartile range and quartile deviation on Round 1, 2 and 3 data. After the median value, inter quartile range and quartile deviations are identified, the subsequent analysis technique is classifying items according to the consensus level and importance level.


    Delphi Round Two


    In Round 2, again two weeks were given to the panel to respond. After a given a date, a few follow-up emails, messages via short messaging service (SMS) or telephone calls was made. In Round 2, the question was modified based on the experts’ panel comments. Results on Round 1 also indicated that most of experts were give scores between four to five. Due to many valuable responses the format of questionnaire was changed from portrait to the landscape layout, so that easier for the experts understanding, where in this Round 2 the researcher add result of min and median that got from respond Round 1. When get the feedback from participants’, the researcher will combine together all the feedback in one summary of the comments. In the second round, each Delphi participant received a second questionnaire and they were asked to review the items summarised by the investigator based on the information provided in the first round. Accordingly, Delphi panellists may be required to rate or “rank-order items to establish preliminary priorities among items”. As a result of Round 2, “areas of disagreement and agreement are identified” (28). In some cases, Delphi panellists were asked to state the rationale concerning rating priorities among items (39). In this round, consensus begins forming and the actual outcomes can be presented among the participants’ responses (39).


    Delphi Round Three


    As with Round 1 and Round 2, two weeks were given to the panel members to respond in Round 3. In the third round and often final round, each Delphi panellist received a questionnaire included the items and ratings summarised by the researcher in the previous round and were asked to revise his/her judgements in order to get the consensus. Participants were asked to review their response, respond again using the same rating scale, and add any comments regarding the responses. Some of these comments have been cited in the text and some others are presented in the Delphi technique Round 3. The survey was successful in providing a general consensus regarding concept mapping care plan and MCQ.


    This round gives Delphi panellists an opportunity to make further clarifications on both the information and their judgements of the relative importance of the items. The list of remaining items, their ratings, minority opinions, and items achieving consensus are distributed to the panellists. In the third round, the experts can retain their original answer as given in Round 2 where their answers are given as interquartile ranges. Experts might change their answer in the third round if their initial responses fell outside the interquartile range or the experts may choose to retain their answers that fall outside the interquartile range, and give their reasons for retaining their answers. The third round is aimed at achieving consensus and narrowing the range of differences in opinion among the experts. After the third round, the data were analysed and the median as well as interquartile range calculated. Findings from the Delphi third round were used to answer the research question.


    The degree of importance and consensus are justified after each Delphi round before making interpretation. In this study, the analysis of consensus data of the experts was done based on median, inter quartile range and quartile deviation on round one, two and three data. After the median value, inter quartile range and quartile deviations are identified, the subsequent analysis technique is classifying items according to the consensus level and importance level. In this study, the consensus level is divided into three levels (high, medium and no consensus) and importance level is divided into two levels (very high and low). The consensus level was determined as high if quartile deviation is less than or equal to 0.5, medium if quartile deviation is in between 0.5 and 1 and no consensus if quartile deviation is more than 1. The importance level are very high if the median value was 4 and above and low if the median value is less than 3.5.


    RESULT AND ANALYSIS


    In the validation process, the researcher using three rounds Delphi techniques to validate and concept mapping care plan (9 items) and MCQ (20 items). In this Delphi technique ten experts were invited to participate. The experts were contacted through personal phone calls or email. In this study, the researcher used formula from Norizan (45) as a guideline to get the consensus and importance of items (refer Tables 1 and 2). The value of inter quartile range using the formula (Q3-Q1) were determined using Microsoft SPSS version 23.0 and reported in the round three questionnaire. The data from the round three were treated in a similar way. The formula for identifying deviation (QD) is as follows:
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    Table 1: Level of consensus and importance


    
      
        	
          Quartile deviation (QD)

        

        	
          Level of consensus

        

        	
          Median

        

        	
          Level of importance

        
      


      
        	
          Less or equal to 0.5 (QD ≤ 0.5)

        

        	
          High

        

        	
          4 and above (M ≥ 4)

        

        	
          High

        
      


      
        	
          More than 0.5 and less than or equal to 1.0 (0.5 ≤ QD ≤ 1.0)

        

        	
          Moderate

        

        	
          3.5 and less (M ≤ 3.5)

        

        	
          Low

        
      


      
        	
          More than 1.0 (QD ≥ 1.0)

        

        	
          Low and no consensus

        

        	
          –

        

        	
          –

        
      

    


    Note: Formula by Norizan (45) on classifications of consensus was determined at three levels.


    Table 2: Description of the classifications


    
      
        	
          Level

        

        	
          Description

        
      


      
        	
          High importance – high consensus

        

        	
          Items that achieved high consensus with QD value of less or equal to 0.5, but are regarded as important and very important with median of 4 and above [(QD ≤ 0.5) and (M ≥ 4)]

        
      


      
        	
          High importance – moderate consensus

        

        	
          Items that achieved moderate consensus with QD value of more than 0.5 and less of equal to 1.0, but are regarded as important and very important with median 4 and above [(0.5 < QD ≤ 1.0) and (M ≥ 4)]

        
      


      
        	
          High importance – no consensus

        

        	
          Items that did not achieve consensus with QD value of more than 1.0, but are regarded as important and very important with median of 4 and above [(QD > 1.0) and (M ≥ 4)]

        
      


      
        	
          Low importance – high consensus

        

        	
          Items that achieved high consensus with QD value of less or equal to 0.5, but are regarded as moderate and not important with median of 3.5 and less [(QD ≤ 0.5) and (M ≤ 3.5)]

        
      


      
        	
          Low importance – moderate consensus

        

        	
          Items that achieved moderate consensus with QD value of more than 0.5 and less of equal to 1.0, but are regarded as moderate and not important with median of 3.5 and less [(QD ≤ 0.5) and (M ≤ 3.5)]

        
      


      
        	
          Low importance – no consensus

        

        	
          Items that did not achieve consensus with QD value of more than 1.0, but are regarded as moderate and not important with median of 3.5 and less [(QD ≤ 0.5) and (M ≤ 3.5)]

        
      

    


    Source: Adapted from Norizan (45).


    Table 3: Consensus in concept mapping care plan through three round Delphi technique
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    Table 4: Consensus in multiple choice questions (MCQ) through three round Delphi technique
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    Table 3 show that in first, second and third Delphi rounds, all the Quartile Deviation (QD) of the statements was less or equal to 0.5 (QD ≤ 0.5), it indicate that the level of consensus was high. In others word all expert panels’ responses lying into scale of 5 (very relevant). The median scores were used to analyse the level of consensus of experts and result shows that in all three rounds Delphi the medium result more than 4. It reported that level of importance of the statements were high. In conclusion the concept mapping care plan reaching consensus in Delphi technique and provided a reliable manner to conclude that ten of expert panels overall agreement upon the nine statements assumed.


    Table 4 show that in the first Delphi round, there are statements have low and no consensus which were Statements 1, 2, 3, 6, 7, 8, 17, 18, 19 and 20. The Quartile Deviation (QD) may be above 1. Respectively, there may be a case where the experts panel responses lying into scale of 2 (not relevant). However after the correction were made, they were denoting overall consensus among ten statements. This in turn can conclude that ten of expert panels overall agreement upon the 20 statements assumed. The median score was used to analyse the level of consensus of experts. In first Delphi round, the statements was less than 3.5 were Statements 13, 15 and 20. In Delphi Round Two, after the modified was done based on the comments of experts, these statements got the medium result of 3.5. However the statements of Item 4 and 7 got the median less 3.5. In Delphi Round 3, all the statements got the value of medium 4 and above, which reported that level of importance of the statements were high, except Statements 17 and 20, item that achieved moderate consensus with QD value equal to 1.0, and very important with the value of median was 4.


    DISCUSSION


    Consensus in Concept Mapping Care Plan through Three Rounds Delphi Technique


    The Delphi techniques are widely used and accepted method for gathering data from participants within domain of expertise (2). The Delphi process can be continuously iterated until consensus is determined to have been achieved (2). In the validation process, the researcher using three rounds Delphi techniques to validate concept mapping structure (9 items). The three rounds survey took place between two months and was conducted via emails and mail.


    After three rounds of Delphi, researcher found that the concept mapping structure shows at agreed upon by all the expert panels (ten experts) have get a positive comment. The Delphi techniques result shows that the Quartile Deviation (QD) of the statements was less or equal to 0.5 (QD ≤ 0.5), it indicate that the level of consensus was high. In other word all expert panel responses lying into scale of 5 (very relevant).


    The development of concept mapping care plan at clinical practices was used to evaluate the students academic achievement in clinical pratices. Concept mapping care plan is useful for students’ preparation for clinical practices. 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. This concept mapping care plan allowed the students to determine the patient problems and interrelationships based on analyse the patient data and plan comprehensive nursing care. By using concept mapping care plan, the students have a total view of patient care, where patient’s medical conditions and nursing education can be made to be related. It promotes a holistic view of the patient care and prepare student to think critically when the student understand the concept, relationship to plan and evaluate nursing care. The students whose using concept mapping can see the holistic view of the patients (48). This representation allows the students to see a patient’s problem and visually connect with nursing interventions (49).


    Consensus in Multiple Choice Questions (MCQ) through Three Rounds Delphi Technique


    The most common and frequently used by the teacher-constructed tests to testing students’ knowledge was multiple choice questions (MCQ) (50). In nursing research and education, multiple choice questions are used extensively and play a fundamental role in the design of research studies or educational programs (51). In the context of nursing research and/or education, the literature review regarding format, structure, validity and reliability in MCQ is not many and most of the current literature in this area is based on opinion or consensus.


    In the validation process, the researcher using three rounds Delphi techniques to validate MCQ (20 items). After completed three rounds of Delphi techniques, result shows that Quartile Deviation (QD) of the statements was less or equal to 0.5 (QD ≤ 0.5), except the Statements of 17 and 20, it indicate that the level of consensus was high. In other word all expert panel responses lying into scale of 5 (very relevant). The median score was used to analyse the level of consensus of experts and result shows that in all three rounds Delphi the medium result more than 4. It was reported that level of importance of the statements were high.


    Similar finding in Miller (52) study to ascertain the opinion of experts on indicators considered to measure the movement towards sustainable tourism. In these statements, experts were asked to provide their opinion choosing a value from 1 (strongly disagree) to 5 (strongly agree). In such a case, the consensus is proposed to be assessed using three measures combinatory: (1) The 51% of experts responding to the category ‘strongly’, (2) the interquartile range below 1 (53, 54); and (3) the standard deviation below 1.5 (55).


    MCQ must be developing base on or above the students’ cognitive level. The objective of MCQ test is to enhance and promote students’ critical thinking. For that reason, the development of the questions at analyse, synthesise and evaluation levels. The questions format cover must be analyse, synthesise and evaluate by the students. MCQ have long been applied in assessing the student critical thinking ability used to assess student academic performance, and to develop critical thinking ability (56). According to Morrison & Free (57) and Youngblood & Beitz (58), the students can make a connection learning in theoretical concept in the classroom and the clinical practices if the MCQ questions relate to the clinical situations.


    CONCLUSION


    The Delphi technique becomes an important in data collection methodology with a wide variety of applications and uses for people who want to gather information of the study interest. Delphi technique was used because this is the best method to obtain consensus in health care education research. This technique uses a judgement to prove the accuracy of the content item when evaluating instrument. However, subject selection and the time frames for conducting and completing a Delphi study are two areas which should be considered carefully prior to initiating the study. As a conclusion, the concept mapping care plan and MCQ have meets the consensus by using three rounds of Delphi techniques. Concept mapping care plan enhanced the knowledge and the understanding of the nursing students and also improving the quality of clinical education.
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