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ABSTRACT

Introduction: Suboptimal management of asthma can lead to increase morbidity and mortality. Unfortunately, this has become global issue and approximately 40% of asthmatic patients received suboptimal management in emergency department. Therefore, this study aimed to develop a tool to assess knowledge and clinical reasoning of healthcare providers on acute asthmatic management in emergency setting. Method: The tool was developed via three phases: (a) domain identification, (b) domain blueprinting based the Global Initiative of Asthma (GINA) and the British Thoracic Society (BTS) guidelines, and (c) item generation for each domain for assessing knowledge and clinical reasoning. Three forms of validity evidence related to content, response process and internal structure were appraised. Content validity index (CVI), face validity index (FVI), and intraclass correlation coefficient (ICC) estimate the content validity, response process and internal structure of the tool. Results: A new tool was developed, named as Knowledge and Clinical Reasoning of Acute Asthma Management in Emergency Department (K-CRAMED), which assesses knowledge and clinical reasoning on three domains related to management of acute asthma – diagnosis, treatment and disposition. CVI values for the three domains were more than 0.83. FVI values for the three domains among doctors and paramedics were at least 0.83. The ICC between scores given by emergency specialists was 0.989 (CI 95% 0.982, 0.994, p-value < 0.001). Conclusion: The newly developed tool, named as K-CRAMED, is a valid tool to assess knowledge and clinical reasoning of healthcare providers who manage patients with acute asthma. Further validation is required to verify its validity in other setting.
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INTRODUCTION

Asthma is one of the commonest noncommunicable and chronic respiratory illnesses. It affects all age groups and often started during childhood. It is characterised by recurrent episode of shortness of breath, chest tightness, cough and wheezing. The exacerbation of asthma varies in frequency and severity from individual to individual. In affected individuals, symptoms might occur several times in a day or week and others may become worse during physical activity, at night or in cold environment (1).

World Health Organization (WHO) estimates about 235 millions of asthma patients worldwide, predominantly children (2). Asthma is public health issues in all countries regardless of development level. In addition, more than 80% of asthma deaths were reported in a group of low income countries (3). WHO also reported that suboptimal management of asthma will burden not only to individuals and communities, it will possibly restricting daily activities of affected individuals for lifetime (4).

All government medical facilities in Malaysia provide service for acute asthma relieve whether in primary, secondary or tertiary centre. Besides, most of the hospitals with a proper emergency department (ED) set up have specific asthma bays to facilitate the early treatment of asthmatic attack patients. Thus, all of these patients get the fast track medical treatment once they are diagnosed of asthma exacerbation.

From the local and unpublished record, 33% of patients did not receive oral corticosteroid and they revisited ED within 48 hours following asthmatic attack, 57% patients received delayed asthma treatment due to non-identified symptoms during the triage process, and 50% patients received non-standard dose of asthma medication during the visit. This represents 40% of asthmatic patients received treatment that did not comply with the recommended guidelines – suboptimal management.

Several literatures reported that some of the centres face similar problem of non-adherence to the guidelines by the healthcare provider (HCP).

Ting mentioned that many studies found that HCP generally did not use and adhere to the guidelines (5). He also demonstrated four common physician reasons for poor adherence to guidelines that were,


	Could not remember classification parameters of asthma severity,

	Could not remember various brand and exact dosages of inhaled steroids for different asthma severity,

	Could not remember to ask about various triggers of asthma, and

	Did not have sufficient time or resources to provide asthma education and an asthma action plan upon discharge.


A study in Kuwait also found physicians at primary health care centres had a low adherence rate to asthma guidelines. Although they had high positive attitude toward asthma yet their knowledge and practice require improvement (6). This is also supported by two studies conducted in the middle east and European countries (7, 8) that found HCP poorly comply with the recommended asthma guideline and asthma management. An Asian study also showed poor adherence to asthma guideline in several parts of recommendation (9). These facts suggest that suboptimal management of asthmatic patients is a global issue.

Due to the aforementioned issues, this study aimed to develop a valid tool for assessing healthcare providers’ knowledge and clinical reasoning on the management of asthma patients during acute exacerbation. In general, there are five sources of primary validity evidence outlined in the literature, which are content, response process, internal structure, relation to other variables and consequences of a measurement (10). In this study, only three validity evidence were investigated that were content, response process and internal structure.


METHODOLOGY

Figure 1 summarised the methodology for developing and validating a new tool, named as K-CRAMED, to assess knowledge and clinical reasoning of acute asthma management among healthcare providers. The details of each phase were elaborated in the subsequent subsections.

Development Phase

Based on the clinical observation, two main components (i.e., knowledge and clinical reasoning) were identified, and each component consisted of three domains (i.e., diagnosis, treatment and disposition). A supplied type question assessed knowledge whereby candidates provide answer to the question (11). Clinical reasoning was assessed by the script concordance test (SCT) (12), in which candidates provide answer to a range of clinical scenario from disagree to agree based on a Likert scale and a panel of expert set the SCT scoring rubric. Diagnosis domain focused on recognising the symptoms and signs, the necessary investigation and the severity. Treatment domain focused on the choice and dosage of medications, side effect of common medications and preparation of common medications. Disposition domain focused on the decision for inpatient treatment in ED or outpatient treatment with discharge management plan.
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Figure  1: The flowchart of development and validation of K-CRAMED.




A blueprint of each domain were developed based on two main guidelines which that were the Global Initiative of Asthma (GINA) and the British Thoracic Society (BTS) (13, 14). Potential items of each domain in each component were generated based on the blueprint via Delphi Technique (15). Four meetings were arranged with a panel of expert and final agreement was achieved after rewording, rephrasing, and adjustment to prevent from bias and ambiguous meaning of each item. The objectives of the components and domains were summarised in Table 1 to Table 3.


Table 1: Final objectives for items of diagnosis domain by two components



	Item
	Objective

	Component




	K1.1
	To assess the knowledge of asthma symptoms in asthma definition
	Knowledge



	K1.2
	To assess the knowledge of commonest symptom in asthma exacerbation



	K1.3
	To assess the knowledge of investigating allergy status



	K1.4
	To assess the knowledge of common asthma presentation in paediatric age group



	K1.5
	To assess the knowledge of extreme manifestation of asthma exacerbation



	CR1
	To challenge the diagnosis of asthma in a stridor patient
	Clinical reasoning



	CR2
	To challenge the diagnosis of asthma in a first time wheezed patient



	CR3
	To challenge the diagnosis of asthma in wheezed paediatric patient



	CR4
	To challenge the diagnosis of anaphylaxis in an eczema patient



	CR5
	To challenge the decision to proceed with chest radiograph in asthma patient



	CR6
	To challenge the decision to proceed with arterial blood gases in normal oxygen saturation patient



	CR7
	To challenge the decision to proceed with peak expiratory flow rate in a distress patient





Table 2: Final objectives for items of treatment domain by two components



	Item
	Objective

	Component




	K2.1
	To assess the knowledge of Ipratropium Bromide frequency
	Knowledge



	K2.2
	To assess the knowledge of Salbutamol dosage in adult patient



	K2.3
	To assess the knowledge of medication to use in extreme manifestation of asthma



	K2.4
	To assess the knowledge of “how to prepare” Salbutamol nebulisation



	K2.5
	To assess the knowledge of Combivent preparation in Malaysia



	K2.6
	To assess the knowledge of recommended route of administration for Salbutamol in paediatric age group



	K2.7
	To assess the knowledge of usage of Hydrocortisone



	K2.8
	To assess the knowledge of “how to prepare” mixed Salbutamol and Ipratropium Bromide nebulization in adult patient



	CR8
	To challenge the decision to give Hydrocortisone in a persistent vomiting patient
	Clinical reasoning



	CR9
	To challenge the decision to give Magnesium Sulphate in a hypotensive patient



	CR10
	To challenge the decision to give intravenous Salbutamol in a tachycardia patient



	CR11
	To challenge the decision to give repeated Ipratropium Bromide within one hour



	CR12
	To challenge the decision to use Ketamine in the absent of ventilator machine support
	





Table 3: Final objectives for items of disposition domain by two components



	Item
	Objective

	Component




	K3.1
	To assess the knowledge of prescribing steroid as discharge asthma medication
	Knowledge



	K3.2
	To assess the knowledge of asthma related illness and proper follow up care
	



	K3.3
	To assess the knowledge of medication to avoid in asthma patient
	



	K3.4
	To assess the knowledge of safe criteria for outpatient decision in a patient recovered from asthma exacerbation
	



	K3.5
	To assess the knowledge of prescribing Ipratropium Bromide as discharge asthma medication
	



	K3.6
	To assess the knowledge of asthma discharge plan apart of medication
	



	CR13
	To challenge the decision to discharge a recovered patient that received multiple types of asthma medication during exacerbation
	Clinical reasoning



	CR14
	To challenge the decision of giving oral steroid medication in a patient that received inhaler steroid medication
	



	CR15
	To challenge the decision to admit a persistent wheezing patient that fulfil other criteria of home discharge
	




Judgement Phase

Each item underwent content validation (CVI), face validation (FVI), inter-rater reliability and standard setting scoring. CVI assessed relevance and representativeness of each item to a specific domain by the panel of expert. Ten panels were recruited from lecturers in the ED and they rated each item based on a Likert scale ranging from 0 (i.e., not relevant or not represent) to 4 (i.e., highly relevant or highly represent). Items were refined after the first meeting based on the panel recommendation. At the final meeting, the panel raw rating were gathered and entered into Microsoft Excel. The calculation of item-level content validity index (I-CVI); scale-level content validity index (S-CVI); scale-level content validity index, universal agreement calculation method (S-CVI/UA); and scale-level content validity index, averaging calculation method (S-CVI/Ave); were estimated manually. Beck et al. recommended that each item rated as 3 or 4 were converted to valid (‘1’) and item rated as 0, 1 or 2 were converted to non-valid (‘0’) (16). Individual item assessment and average of each item will take into consideration during the data presentation. The additional universal agreement would facilitate the assessment of inter-rater reliability.

S-CVI/Ave was calculated by two formulas as follow:


I-CVI = (agreed item) / (number of rater)

S-CVI/Ave = (summation all I-CVI) / (number of item)



The first method was to get all I-CVI value and divide it by the number of items. The second method was to get the average proportion of each rater. Then, S-CVI/UA was calculated by getting the number of items which had 100% agreement, and divided by the total number of items in that specific domain (17). A new tool should achieve at least 80% or higher agreement to be considered as acceptable content validity (18).

FVI assessed comprehensibility and clarity of each item by respondents. Paramedics (i.e., medical assistants and nurses) and doctors who worked in the ED were invited and 30 respondents agreed to participate. The items were rated based on a Likert scale ranging from 0 (i.e., difficult clarity or difficult comprehensibility) to 4 (i.e., easy clarity or easy comprehensibility). The raw scores were entered in Microsoft Excel and calculated for the item-level face validity index (I-FVI) for each comprehensibility and clarity. Formula calculated for FVI as follow:


FVI = (summation of FVI score) / (max score * number of rater)



Data was also entered into SPSS 22 to estimate the inter-rater reliability and standard setting scoring was set by a panel of experts. The standard scoring for the knowledge component was achieved by a close meeting with a panel of expert – they was not involved in the judgement phase. The panel was briefed regarding the need of scoring system and each item was examined item-by-item before the final decision.

The standard scoring was also set for the clinical reasoning component. The principle applied for this component was to check the agreement between experts by a script concordance test. One meeting was arranged with a panel of expert (i.e., 10 lecturers in an emergency department, and scores of each item was calculated based on their agreement.

Ethical approval was obtained from the Ethical Committee, Universiti Sains Malaysia USM/JEPeM/283.3(1.6).

RESULTS

Content Validity Index (CVI)

In the domain of diagnosis (Table 4), item K1.3 was removed based on the expert panel’s recommendation – the question was not relevant as evident by I-CVI value was zero. A total 10 out of 12 items achieved acceptable universal agreement between experts (S-CVI/UA = 0.83).

CVI for the treatment domain (Table 5), items K2.5 and CR10 based on the expert panel’s recommendation – the question was not relevant as evident by I-CVI value was zero. A total 11 out of 13 items achieved acceptable universal agreement between experts (S-CVI/UA = 0.85).


Table 4: Ratings on knowledge and clinical reasoning (diagnosis domain) scale by 10 experts

[image: art]

Note. I-CVI, item-level content validity index; scale-level content validity index, universal agreement method (S-CVI/UA) = .83; scale-level content validity index, averaging method (S-CVI/Ave) = .91; average proportion of items judged relevant across the ten experts = .91.


Table 5: Ratings on knowledge and clinical reasoning (treatment domain) scale by 10 experts
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Note. I-CVI, item-level content validity index; scale-level content validity index, universal agreement method (S-CVI/UA) = .85; scale-level content validity index, averaging method (S-CVI/Ave) = .85; average proportion of items judged relevant across the ten experts = .84.


Table 6: Ratings on knowledge and clinical reasoning (disposition domain) scale by 10 experts
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Note. I-CVI, item-level content validity index; scale-level content validity index, universal agreement method (S-CVI/UA) = .89; scale-level content validity index, averaging method (S-CVI/Ave) = .89; average proportion of items judged relevant across the ten experts = .89.


CVI for the disposition domain (Table 6), item K3.2 was removed as it has zero I-CVI. A total 8 out of 9 items achieved acceptable universal agreement between experts (S-CVI/UA = 0.89).

Face Validity Index (FVI)

Thirty candidates were selected from the expected respondents and their sociodemographic distribution were summarised in Table 7.

FVI of clarity among doctors (Table 8) was 0.97 and FVI clarity among paramedics (Table 9) was 0.87. FVI for comprehension of the doctors (Table 10) was 0.97 and comprehension of the paramedics (Table 11) was 0.83.


Table 7: Sociodemographic characteristics of HCP participated in the face validation process



	Variable
	n

	(%)




	Gender
	
	



	Male

	13

	43




	Female

	17

	57




	Occupation
	
	



	Medical Officer

	8

	26.7




	House Officer

	7

	23.3




	Medical Assistant

	7

	23.3




	Nurse

	8

	26.7





Inter-rater reliability assessment using Intraclass Correlation Coefficient (ICC) was significant as shown in Table 12.

The standard setting for this tool consists of three phases which were: (a) marking scheme for each item generated and validated in knowledge component, (b) script concordance scoring for clinical reasoning component, and (c) cut off point scoring for differentiation of adequate/inadequate knowledge or safe/unsafe clinical reasoning. At this stage, it just completed the first two out three phases. The allocated mark according to Table 13 focused specifically to the objective of each item. The answer scheme was referred to the blueprint of a specific domain.

Next part of standard setting scoring was for clinical reasoning component. The scoring distribution was shown in Figure 2, Figure 3 and Figure 4 for each domain. Two items were dropped which were CR5 (Figure 2, black line) and CR11 (Figure 3, grey line) due to poor discriminative value despite had significant score for CVI during the experts meeting and FVI value among users.

DISCUSSION

Acute asthma management in ED include the ability to diagnose, give appropriate treatment according to the clinical situation and plan for disposition. The purpose for developing K-CRAMED is to assess HCP’s clinical knowledge and judgement based on certain clinical scenarios. All its items were developed based on two major guidelines (19), and thus providing strong evidence for its content validity. Apart from that, a well established technique such as the Delphi technique (15) used during development phase further strengthen its content validity. It is worthy to highlight that content validity is a prerequisite for any other forms of validity, thus should be given the highest priority during the development process of any new inventory (20). A new thing introduced by K-CRAMED is the clinical reasoning assessed by SCT that is based on the agreement test between experts and candidates (21). The idea is basically putting the candidate in the scenario and challenged them with input of additional clinical information (12). The candidates will give their response based on a Likert scale from least likely to more likely, and thus reflecting the reasoning towards a particular scenario. The key scoring of SCT was referred to the judgement of experts on each items based on the given scenario (22).

Several items were removed along the development process that primarily due to poor CVI. Item K1.3 was removed after meeting with the expert panel in view of allergy investigation is not part of the emergency department management.


Table 8: Ratings on clarity of knowledge and clinical reasoning scale by 15 doctors

[image: art]

Note. R: Rater; SUM: Summation; FVI: Face Validation Index; Scale 0–4 range: Difficult clarity – Easy clarity


Table 9: Ratings on clarity of knowledge and clinical reasoning scale by 15 paramedics
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Note. R: Rater; SUM: Summation; FVI: Face Validation Index; Scale 0–4 range: Difficult clarity – Easy clarity


Table 10: Ratings on comprehensibility of knowledge and clinical reasoning scale by 15 doctors
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Note. R: Rater; SUM: Summation; FVI: Face Validation Index; Scale 0–4 range: Difficult comprehensibility – Easy comprehensibility


Table 11: Ratings on comprehensibility of knowledge and clinical reasoning scale by 15 paramedics
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Note. R: Rater; SUM: Summation; FVI: Face Validation Index; Scale 0–4 range: Difficult comprehensibility – Easy comprehensibility


Table 12: Inter-rater Agreement for the Expert Panel (N = 10)



	Variable
	*Intraclass Correlation Coefficient
(95% CI; Lower, Upper)

	F Test

	P value




	Expert judgement
	0.989 (0.982, 0.994)

	114.274

	< 0.001





*Average measure


Table 13: Recommended mark for each item in knowledge component



	Item
	Recommended mark




	K1.1
	4




	K1.2
	1




	K1.4
	2




	K1.5
	3




	K2.1
	1




	K2.2
	1




	K2.3
	5




	K2.4
	3




	K2.6
	1




	K2.7
	2




	K2.8
	2




	K3.1
	3




	K3.3
	2




	K3.4
	1




	K3.5
	1




	K3.6
	3





Conversely, knowing the allergy history is important and educating the patient with knowledge of possible allergen may help to improve the management of asthma care.

Item K2.5 was considered not relevant by the expert panel as knowing the preparation of Combivent is not mandatory. The knowledge on how to prepare the medication in the form of a combination between salbutamol and Ipratropium bromide is much more important. Combivent is just a ready-made preparation by pharmaceutical company in which the dosage of its preparation should be available on each ampoule. Remembering this ready-made preparation will not contribute in improvement of patient care.
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Figure  2: Mark distribution for clinical reasoning (Domain of diagnosis) (–2 to +2).



Last item dropped was K3.2. In an emergency setting, knowing the diagnosis of allergy rhinitis and eczema would facilitate in increasing the likelihood diagnosis of asthma. However, the arrangement of the follow up care for those two problems needs a proper consensus of agreement in each centre. So far, there was no concrete conclusion of compulsory review in each otorhinolaryngology clinic or dermatology clinic for the asthma exacerbation patient that been discharged from emergency department.
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Figure  3: Mark distribution for clinical reasoning (Domain of treatment) (–2 to +2).
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Figure  4: Mark distribution for clinical reasoning (Domain of disposition) (–2 to +2).



Item CR10 was about challenging the idea of giving intravenous Salbutamol, however all experts agreed that with current evidence, the usage of intravenous form should not be advocated. Besides, this tool is not only for tertiary care centre, but also for primary and secondary care centre. By giving the idea of intravenous usage of Salbutamol, it may lead to unnecessary misleading spread of information that it is generally accepted. Despite removal of the items, the main objective remains the same as this tool focuses on assessing clinical knowledge and reasoning in managing asthma exacerbation in emergency department. The final numbers of items at the end of development stage was 28 items. The 28 items were inside the following domains: 10 items in the diagnosis domain, 10 items in the treatment domain and 8 items in the disposition domain. The CVI of the final items was more than 0.83, indicating an acceptable level of content validity (16–18).

Pertaining to the response process as represented by FVI, the 28 items scored a high level of face validity in term of its clarity and comprehensibility, indicating a good response process (23). However, there was a difference between paramedics and doctors. One of concerns highlighted was the length of statement negatively influence the clarity and comprehensibility. The second concern was the language barriers due to the items were constructed in English language, thus make it difficult to be understood by paramedics.

To address these concerns, two major adjustments were made:


	For clinical reasoning component, additional information were added in the scenario and the clinical judgement were colour-coded;

	For the knowledge component, ambiguous terms were highlighted, reworded and rephrased to facilitate the clarity and comprehensibility of items.


Reassessment of the specific section showed better scores for clarity and comprehensibility, and thus providing a strong response process evidence through evaluation of the K-CRAMED items’ appearance (10).

The final part was setting the key scoring for the knowledge via supplied type questions and the clinical reasoning via SCT. Despite having high CVI, two items (CR5 and CR11) were found to have poor discriminant as the scores given by the experts varies and could not reach consensus on the scoring. Future study should investigate on the cut-off point to differentiate between good and poor management of acute asthmatic patients. Standard setting of benchmark score for each specific group of HCP like medical doctors, houseman doctors, and paramedics should be estimated differently. In addition, this new tool is an examination setting, thus developing benchmark score might be beneficial to facilitate researchers in identifying poor candidate during the assessment. Apart from that, this tool is best kept by the researcher only, unless population assessment plan is to be conducted (to prevent from bias assessment). This tool might also be able to help researchers in assessing pre and post intervention in educating HCP regarding acute asthma exacerbation management.

CONCLUSION

This study has shown K-CRAMED is a valid tool to assess knowledge and clinical reasoning of HCP in managing acute asthmatic patients. However, further assessment is required to verify its psychometric credentials in different settings.
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ABSTRACT

Introduction: The main purpose of formative assessment is to improve students’ learning and it should be seen as a part of the learning process. Game-based learning has become more common in the education and one of the emerging game-based learning platform used in education institutions is Kahoot. This paper investigated the perception of students towards Kahoot as a formative assessment tool in undergraduate medical education and its association with gender. Methods: A cross-sectional study was carried out on first year medical students in a Malaysian public medical school. The study employed a survey that consists of 12 items through Kahoot survey platform. Result: A total of 113 subjects participated in this study; majority was female (68.1%) and Malay (58.4%). The students highly perceived Kahoot as fun, effective and better than e-learning platform for feedback as its median score was 4. The rest of items were satisfactorily perceived by the students as indicated by the score of 3 except for simplifying complex subjects that obtained unsatisfactory level. There were significant median score differences between male and female students for motivation and perceived knowledge retention, whereby males scored higher than females (p < 0.05). Conclusion: Kahoot is a promising formative assessment tool that is feasible, practical and makes learning fun and enjoyable. It can be used to motivate students to learn. However, Kahoot was not the best tool to simplify complex subjects as perceived by medical students.

Keywords:  Kahoot, Formative assessment, Assessment, Game-based learning, Medical education

INTRODUCTION

Assessment refers to a judgement about performance of learners based on specific weighted set goals (1). There are two types of assessment, i.e., summative and formative assessment. Assessment that takes place after the instruction and requires making a judgement about the learning that has occurred is called summative assessment. Whereas, assessment that provides feedback over the course of instruction is called formative assessment (2). The formative assessment (assessment for learning) is increasingly being emphasised in the academic world (1). In order to improve students’ learning on subject matters, the formative assessment should be seen as an important element to facilitate the learning process (3, 4). Therefore, the formative feedback should be properly designed to improve their understanding on the subjects.

Currently, the game-based learning has become more common in education. Most research papers related to this subject show that the game-based learning has a positive effect compared to traditional learning methods (5, 6). In terms of students’ performance, research proved that students who learn using the game-based learning are significantly better than students who learn using traditional methods (6). This is because, by using the game-based learning, it can promote students’ learning (7). Studies also found that game-based learning can improve their motivation (6, 8), promotes engagement with learning (9, 10) and provides effective feedback to them (11). One of the emerging game-based learning platform used in education institutions is Kahoot. It is freely available, a real-time, game-based learning platform that has gained wide acceptance globally with more than 30 million users worldwide (12). It allows teachers to create game-based quizzes, surveys and a few more things in which the participants compete against each other. Top responders for each question are revealed and the overall winner(s) will be displayed at the end of the Kahoot session (13). The scoreboard at the end of the game will display the winners. The good thing about Kahoot is, the results including their descriptive analysis data can be exported and saved by the instructors for future reference.

To create Kahoot game, instructors need to login to the Kahoot website (https://getkahoot.com). After choosing a Kahoot option, the instructors can create questions using its available features. Finally they will receive an automatically-generated code. Using laptop or smartphone, their students can access the game by using the Kahoot app or by browsing the website, www.kahoot.it. The students will need to enter the code appeared on the screen and register their name. Once the Kahoot game starts, the students will earn points based on correct answers given and for speedy responses. In Universiti Sains Malaysia (USM) Medical School, the formative assessment is conducted through e-learning portal (www.elearning.usm.my) whereby each student needs to login to the portal on a specific time to answer all the questions set by the faculty members. Recently, Kahoot is used as an additional tool for formative assessment during feedback session. There are specific times for students – usually two times for each course – in which they need to gather in their lecture hall for a Kahoot session. For each session, at least 20 questions are asked. The winners of each Kahoot will be announced at the end of the session and the winners’ names are displayed on a dedicated frame – known as “Kahooters of the Month”.

The purpose of this study is to investigate the perceived effectiveness of using Kahoot as a formative assessment tool in undergraduate medical education and identifies association between gender and their preference of using Kahoot in teaching and learning activities.

METHODS

Study Setting and Population

A cross-sectional study was carried out on Year 1 medical students in USM Medical School. The school adopts SPICES (14) curriculum that has two phases – Phase I consists of Year 1 and 2 (pre-clinical phase) and Phase II consists of Year 3, 4 and 5 (clinical phase). Pertaining to formative assessment, particularly for Phase I curriculum, the medical school uses e-learning portal (www.elearning.usm.my) as a platform for formative feedback and each course has two formative assessment sessions. To perform the formative assessment, the medical students must login to the portal at a specific time per schedule by using their own username and password.

Study Instrument

This study used Kahoot survey platform. It consists of 12 items as listed in Table 1. The participants rate each item using a 4-point scale, ranging from 1 (strongly disagree) to 4 (strongly agree). Cronbach’s alpha of the 12 items was 0.76, indicating a good internal consistency.


Table 1: The items



	No

	Questions




	1

	Kahoot helps me to focus on the subjects



	2

	Kahoot motivates me to learn more



	3

	Learning with Kahoot is fun



	4

	I’m more engaged with feedback through Kahoot



	5

	Kahoot enhances my understanding on the subjects



	6

	Kahoot helps to retain my knowledge



	7

	Kahoot simplifies the complex subjects



	8

	Kahoot facilitates my learning on the subjects



	9

	Kahoot is an effective method to provide feedback



	10

	Kahoot is an effective method to correct my misconception on the subjects



	11

	Kahoot is an effective method for reflective learning



	12

	Kahoot is a better platform than e-learning for feedback to students




Data Collection

A total of 113 participants were invited to take part in this study. Data collection was performed through a survey immediately after a formative assessment session which was performed through the Kahoot platform.

Data Analysis

The survey data was exported to Microsoft Excel format and then transferred to SPSS Version 22, in which data analysis was performed. Descriptive statistics was performed on the demographic data. Mann-Whitney test was used to test the association between male and female students on each survey item. P-value of less than 0.05 is considered as significant at 95% confident interval.

RESULT

Demographic Data

A total of 113 subjects participated in this study, majority was female (68.1%) and Malays (58.4%).

Table 3 shows that all items obtained at least median score of 3 except for Item 3, 9 and 12, in which these three items received median score of 4 and one item obtained median score of 2 (Item 7). This result indicated that Kahoot was a fun and effective method to give feedback thus better than the existing e-learning portal to provide feedback to students. However, they perceived that Kahoot was unable to simplify complex subject matters.


Table 2: Demographic data for gender and race



	Variable

	Number of participant, n (%)

	Total, n (%)

	



	Gender
	Male

	36 (31.9)

	113 (100)




	
	Female

	77 (68.1)

	



	Ethnic group
	Malay

	66 (58.4)

	113 (100)




	
	Chinese

	22 (19.5)

	



	
	Indian

	18 (15.9)

	



	
	Others

	7 (6.2)

	





Table 3: Median score for each item



	No.

	Items

	Median (IQR)




	1

	Kahoot helps me to focus on the subjects
	3 (1)




	2

	Kahoot motivates me to learn more
	3 (1)




	3

	Learning with Kahoot is fun
	4 (1)




	4

	I’m more engaged with feedback through Kahoot
	3 (2)




	5

	Kahoot enhances my understanding on the subjects
	3 (1)




	6

	Kahoot helps to retain my knowledge
	3 (0)




	7

	Kahoot simplifies the complex subjects
	2 (1)




	8

	Kahoot facilitates my learning on the subjects
	3 (0)




	9

	Kahoot is an effective method to provide feedback
	4 (2)




	10

	Kahoot is an effective method to correct my misconception on the subjects
	3 (1)




	11

	Kahoot is an effective method for reflective learning
	3 (0)




	12

	Kahoot is a better platform than e-learning for feedback to students
	4 (2)





IQR: Interquartile range

Table 4 shows that there were significant median score difference between male and female students for Item 2 and Item 6. This result indicated that male students were more motivated than female students to use Kahoot as a formative assessment. Likewise, male students perceived Kahoot having a better approach than female students for helping with their knowledge retention.


Table 4: The comparison of median scores of each item between male and female groups



	Items

	Median (IQR)

	z-Statistic

	P value




	Male

	Female




	
1. Kahoot helps me to focus on the subjects


	3.00 (1)

	3.00 (1)

	–0.113

	0.910




	
2. Kahoot motivates me to learn more


	3.50 (1)

	3.00 (1)

	–2.419

	0.016




	
3. Learning with Kahoot is fun


	4.00 (1)

	4.00 (1)

	–1.143

	0.786




	
4. I’m more engaged with feedback through Kahoot


	3.00 (1)

	3.00 (2)

	–0.271

	0.253




	
5. Kahoot enhances my understanding on the subjects


	3.00 (1)

	3.00 (1)

	–0.703

	0.482




	
6. Kahoot helps to retain my knowledge


	3.00 (1)

	3.00 (1)

	–2.210

	0.027




	
7. Kahoot simplifies the complex subjects


	2.00 (1)

	2.00 (1)

	–0.607

	0.544




	
8. Kahoot facilitates my learning on the subjects


	3.00 (1)

	3.00 (1)

	–1.109

	0.267




	
9. Kahoot is an effective method to provide feedback


	3.00 (1)

	3.00 (2)

	–0.937

	0.349




	
10. Kahoot is an effective method to correct my misconception on the subjects


	3.00 (1)

	3.00 (1)

	–1.228

	0.219




	
11. Kahoot is an effective method for reflective learning


	3.00 (1)

	3.00 (0)

	–0.150

	0.881




	
12. Kahoot is a better platform than e-learning for feedback to students


	3.00 (2)

	3.00 (2)

	–0.256

	0.798





*Mann-Whitney test, IQR: Interquartile range


DISCUSSION

Interestingly, most of the items were rated positively by students except for Item 7 (i.e., inability of Kahoot to simply complex subject). They strongly agree that learning through Kahoot is fun, an effective platform for formative feedback and it is better than the existing e-learning portal. The male and female students perceived differently on Kahoot as a factor to motivate them to learn more and to help them retain knowledge. Based on these results, advantages and disadvantages of Kahoot as a formative assessment tool were discussed.

Advantages of Using Kahoot in Formative Assessment

Promotes engagement and motivation

Kahoot is one of the popular online learning platform that was developed to promote students’ engagement in learning (15). In line with the majority of studies, the game-based learning provides positive impact on motivation and engagement of student for learning (16). It significantly promotes better students’ engagement to learning than those who learn using traditional method (9, 10). A possible explanation is the game-based learning flips the classroom, thus engage and motivate students to learn through empowerment of learners (17). Correspondingly, this study found that medical students perceived formative assessment through Kahoot as an engaging and motivating activity for their learning, thus supporting the findings of previous studies. In addition, Plump and LaRosa (12) also found that most of their students were engaged with Kahoot. They perceived Kahoot has made their learning enjoyable, easy to use, interactive and helping them to understand their subjects better. Probably all five factors that determine learning engagement as described by Whitton (18) exist in Kahoot that lead to student’s engagement. In other words, Kahoot motivates them to take up challenges, able to control it, absorb the activity, stimulating their intrinsic interest and they value the session as a useful activity for learning (Table 5).

Pertaining to motivation, it is a sine qua non of successful learning (19, 20). Students learn better when they are motivated (8). A 40-year meta-analysis proved that motivations – both intrinsic and extrinsic – can predict performance of students (21). Compared to traditional approach, the game-based learning is more effective and able to create motivational learning environments (7, 22). This study also supports this fact, in which students perceived formative assessment through Kahoot as a fun learning activity. Students are likely to spend more time on the course if it is enjoyable, engaging, and fun (23). It is worth noting that students respond positively to learning activities that allow them to interact with their teacher and others, and receive immediate feedback (13). This can be incorporated in Kahoot during a teaching session in classroom.


Table 5: Learning engagement factors, with description and origin



	Factor
	Description




	Challenge
	The motivation to undertake the activity, clarity as to what it involves, and a perception that the task is achievable



	Control
	The fairness of the activity, the level of choice over types of action available in the environment, and the speed and transparency of feedback



	Immersion
	The extent to which the individual is absorbed in the activity



	Interest
	The intrinsic interest of the individual in the activity or its subject matter



	Purpose
	The perceived value of the activity for learning, whether it is seen as being worthwhile in the context of study





Previous study showed that the game-based learning was effective and able to create motivational learning environments regardless of sex (7). However, in this study, the male students were significantly more motivated by Kahoot than the female students. This is logical because games have been traditionally considered as a male-dominated domain (22, 24).

Focus

Another important finding was that Kahoot is able to make students more focus in learning, and that could be due to the fact that it caters to various learning styles. There is element of visual stimulus where the students are looking to the questions – including images – projected to the main screen and images in the questions. In terms of auditory, Kahoot entertain the auditory learners by incorporating music in the games (5). Kahoot also tackles kinaesthetic learners by having physical activity at least while choosing their answers. Addressing various learning styles during teaching is important since student achievements will significantly increase if they are taught using approaches and resources that are aligned with their learning styles (23).

Facilitate learning

With respect to perceived learning retention, Kahoot as a formative assessment facilitates learning process to retain knowledge and to correct misunderstanding on the subject matters. However, very little was found in the literature about this aspect, thus need to be further explored to understand reasons to explain this current finding.

Effective feedback and reflective

Feedback is a single powerful tool to promote learning (25), and if learners are given regular feedback about their performance that will close the gap between what is known and what is expected to be known (25–27) – this will promote deep learning among students (7). The real-time feedback provides opportunities for teachers in various disciplines to tailor their instructional strategies based on students’ understanding on quizzes while Kahoot allow anonymous classroom participation, which will further engage all students (12). This current study demonstrated that students perceived Kahoot as a potential formative assessment tool to provide feedback for learning.

Kahoot vs e-learning portal

Comparing between two different formative assessment platforms, Kahoot was perceived as a better alternative to e-learning. Therefore, it is recommended for the medical school to start using Kahoot as a formative assessment tool to promote learning among the medical students. There are several advantages of using Kahoot for formative assessment which include:


	Freely available for anyone to use;

	Multiple types of Kahoot, i.e. Quizzes, discussion questions, or surveys;

	Kahoot is easy to use and user-friendly;

	A simple tool as account registration is not needed for students to use it;

	Students can simply join Kahoot sessions by entering the code given by instructors;

	Compatible with smartphones, tablets, or ordinary computers;

	Music and colours add to students’ excitement and energy; and

	The response time for each question is flexible and adjustable according to students’ needs.


In addition to that, instructors can download, review, and save the students’ results for analysis of student performance (12). Conversely, there are several disadvantages of using Kahoot as compared to e-learning portal that include:


	Limited choices of question types;

	Only allows for certain type of question, i.e. single best answer (SBA) and multiple true false (MTF) format; and 

	Limited to maximum of four answer options. Because of that, Kahoot should be incorporated into teaching session according to its purposes.


Inability to simplify complex subjects

The major concern perceived by students about using Kahoot as formative assessment tool was that it could not simplify complex subjects. This is most likely due to two factors; the nature of subjects and the instructional strategies used by teachers. Difficult subjects will impose high intrinsic load to the students and inappropriate instructional strategies will impose high level of extraneous load, thus both will lead to increased cognitive load. Increased cognitive load will result in inability of Kahoot to simplify complex subjects.

CONCLUSION

Kahoot is a novel formative assessment tool that is feasible and practical to make learning fun and enjoyable, thus motivate students to learn. Medical schools are recommended to start using Kahoot as an alternative tool of formative assessment to nurture students’ learning.
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ABSTRACT

Introduction: Academic success requires students to evolve good study skills, time management and reducing distractions. As students in medical education are adult learners, it is expected that students need to be effective learners and should use self-directed strategy to find out the necessary information. Therefore, the teaching learning process in medical schools should encourage and motivate students to improve their self-directed capabilities. This body of research was conducted to identify the different study habits among students from five undergraduate health disciplines. Method: The Approaches and Study Skills Inventory for Students (ASSIST) questionnaire was administered to 367 students from five undergraduate health disciplines selected through convenient sampling. Results: The most popular definition of learning picked up by the respondents (73.3%) was “able to use the information”. Majority of the students were found to be strategic/deep learners. Male (vs. female students) and nursing students (vs. others) opted deep approach of learning. Students who are staying at home mainly used strategic/deep approach. Deep style was adopted least by the dentistry students, whereas the strategic style was used least by the veterinary students. One way ANOVA reveals that types of school in which the students are enrolled has significant effect on all the subscales of approach to studying either at 0.05 or 0.01 levels except “interest in ideas” and “organised studying”. Conclusion: Students from different schools used varied approaches to their study and understanding of learning and as a whole student mainly adopted strategic and deep approaches. Students with a deep approach usually achieve a higher academic performance and motivating students towards a deep approach should be main aim of the medical science curricula. Further studies of learning styles in other medical schools in the Caribbean are required to examine whether there are specific benefits to particular styles for certain disciplines.

Keywords:  Medical, undergraduate, deep approach, education, strategic approach, study approach, surface approach.


INTRODUCTION

The drivers of effective learning among higher education students include academic environment, nature of the study materials, cognitive level of the learners, study skills of the students, and levels of students’ motivation (1). The literature broadly refers to a student’s approach to learning or “study skills/habits” as a student’s knowledge and mastery of study strategies, management of time and other resources necessary to meet the demands of the academic curriculum. “Study habits typically denote the degree to which the student engages in regular acts of studying that are characterised by appropriate studying routines (e.g. review of material) occurring in an environment that is conducive to studying” (2).

Academic success therefore, logically requires students to evolve good study skills, leaving regular time to study and reducing distractions. According to Azikiwe (3), study habits are “the way and manner a student plans his or her private reading outside lecture hours in order to master a particular subject or topic.”

Studies on students’ approaches to learning are generally concerned with “cognitive-field approach” to human learning, placing emphasis on the “psyche” of the student and how the student devises his own approach to learning within the academic environment (4) but there exists literature which highlights disciplinary variation in students’ approaches to learning (5). The literature relating to the typology of learning styles among undergraduate health professional students represents a comparatively small body of research. Chessell, Reid, et al. and McManus et al. (4, 6–7) investigated the deep, strategic and surface approaches to study and learning, which are influenced by undergraduate health professional students’ perceptions of the learning environment. Research on clinical students in a UK medical school (7) highlighted that students who apply deep and strategic approaches to learning performed better in final examinations. In a similar vein, McNulty et al. (8) compare findings on “rote” learning, “constructive” learning or “review learning” approaches and note that medical students choose between two learning styles: a deep approach whereby students are focused on understanding the meaning behind the assigned task or a surface approach where memorisation or rote-learning is preferred (4).

The positive and negative impact factors on student performance range from student characteristics, lifestyle, learning environments, instruction activities, students’ academic ability prior to medical school, English language proficiency (9) study habits, study skills, and personal motivational factors (2). Even external motivational factors such as remuneration packages, family and job prospects (10) all drive a complex matrix affecting student performance. McNulty et al. (8) and Didarloo and Khalkhali (11) investigated the link between study habits and student performance in the basic science course in the USA and Iran respectively and found that study strategies were predominantly “rote” learning, “constructive” learning or “review learning” and poor to moderate study skills. The researchers noted that each strategy has its related study habit but that “constructive” learning reasoning were linked with higher academic performance. Both high and average GPA students showed no significant success traits as far as attendance at lectures, tutorials, practical sessions and clinical teachings; however those who attended problem-based learning classes had a higher GPA, suggesting that integration of new learning with existing knowledge solidifies student learning and performance (9). Research conducted by Amin et al. (10) with Singapore medical students reflected the students’ view that lecturers should facilitate rather than impose learning, carefully explain the knowledge from the textbook and encourage students to think independently. While the actual learning experiences of health professional students have significant implications for teaching and learning within the academic environment, it is important to study the approaches to learning that underscore the learning experience (4). A study of undergraduate students at a Malaysian medical university (12) does present challenges these findings as it was found that these students’ learning styles and approaches did not contribute significantly to their learning outcomes.

A number of instruments are used to assess students’ approaches to study and the most widely used instruments include: Approaches and Study Skills Inventory for Students (ASSIST) (13), Visual, Aural, Read/Write, Kinaesthetic learning-styles inventory (VARK) (14), Motivated Strategies for Learning Questionnaire (MSLQ) (15), and Inventory of Learning Styles in Higher Education (ILS) (16).

The ASSIST which was developed by Entwistle and Ramsden provides a scoring structure that helps identify students at risk through ineffective study strategies (13). The instrument also analyse a student’s characteristic orientation to studying as either “deep“, “strategic” or “surface apathetic” approaches to learning. The student who applies the deep approach eliminates the habits and ideas which have made study unpleasant and burdensome, and take on new ones which make studying more pleasant and potentially productive (17). The deep approach is characterised by personal motivation and is consistently linked to academic success; students seek meaning in assignments and examinations, rely on evidence-based information, and integrate what they have learnt across the taught curriculum (12). Students who apply the strategic approach are organised, conscious of assessment demands, integrate ideas, practice good time management and monitor their own effectiveness while striving for higher goals. High scores is also a motivator for the student who employs the deep approach to learning (12). The surface apathetic approach is both characterised and restricted by a lack of purpose, rote learning, syllabus boundness, curriculum content overload and fear of failure and an overall intent to complete the assignment at hand (6,12, 18–20). Using the ASSIST scoring method, related literature concludes that the deep and strategic approaches have been consistently associated with academic success as opposed to the surface apathetic approach.

Therefore, we used the ASSIST to examine the following among the students of five undergraduate health disciplines of Faculty of Medical Sciences at the University of the West Indies, St. Augustine campus Trinidad and Tobago to:


	Assess students’ perception of learning

	Assess students’ learning approaches (deep, strategic, surface and apathetic approach)

	To examine the main effect of gender on students’ learning approach and its subscales

	To examine the main effects of – students’ stay arrangements (hall, rented apartment and home) and the learning approach

	To examine of interaction effect of gender and stay arrangements on the learning approach

	To assess the effects of types of schools students were registered on learning approach

	To assess students’ preferences for different types of course and teaching


METHODOLOGY

The Setting

The University of the West Indies (UWI) was founded in 1948 in Jamaica, its first official title being the College of the University of London. At that time, 33 students from nine Caribbean countries were admitted to the newly established Faculty of Medicine. The UWI became an independent institution in 1962; two other campuses were established in Trinidad (1960) and Barbados (1963) respectively.


In 1989, the Faculty of Medical Sciences (FMS) of the UWI was developed; it was a purpose-built facility located at the Eric Williams Medical Sciences Complex, Mt. Hope, Trinidad & Tobago and its initial intake in 1989 was 50. The first schools of teaching were the School of Medicine, School of Dentistry, and School of Veterinary Medicine.

Growth has been phenomenal; compare the current intake of 250+ for The School of Medicine and 300+ for allied health programs. The faculty remains located in a pivotal regional health facility and today comprise five schools of learning – medicine, dentistry, veterinary medicine, pharmacy and nursing education (21).

The medical school adopted a Problem-Based Learning (PBL) curriculum and it is the only Caribbean medical school that currently offers this innovative learning modality. In the PBL environment, learning is student-centred and self-directed: students are given a medical problem to discuss, identify learning needs, and conduct further research; lecturers play a facilitating role in the process. Academic performance however, remains the formal yardstick that measures success and failure.

Type of Research

Cross-sectional

Sampling and Study Population

The questionnaire data was obtained over a period of one month and was obtained via questionnaires distributed one month prior to Semester 2 examinations. The distribution and collection of questionnaires was done face-to-face so as to ensure coverage across the five medical schools at the faculty. The responses on the self-completed questionnaires were of an anonymous nature.

The target population was the students in the Faculty of Medical Sciences distributed across all the five schools (School of Medicine, School of Veterinary Medicine, School of Dentistry, School of Nursing and School of Pharmacy). A total of 367 students participated through non-random convenience sampling technique from all five schools.

Ethical Approval

Ethical approval for the study was granted by the Ethics Committee the University of the West Indies, St. Augustine Campus.

Instrument

The questionnaire – the short version of the Approaches and Study Skills Inventory for Students was used to collect data. The ASSIST (13) is a 64-item self-report questionnaire, being an abbreviated version of Entwistle’s 1970s 60-item Lancashire Approaches to Study self-reporting questionnaire in which items are divided into groups and assesses scores on five scales. This instrument has been applied, reviewed and validated in higher education settings that evaluate students’ approaches to studying, study strategies and responses towards teaching (13). This approach provides the most specific data in relation to the factors underlying students’ academic performance and also justifies the notion that “approaches to studying are a product of the interaction between the characteristics of individual student and their perceptions of courses, teaching and assessment procedures” (22).

The questionnaire spanned the following broad categories:

I.     What is learning (focus is on the respondents views of learning and their rating in terms of how close they are to own way of thinking about it ranging from “5-Very Close” to “1-Very Different”). The questionnaire contained three items consistent with a surface learning approach and three items consistent with a deep learning approach.


II.   Approaches to studying (focus is on the respondents real approach to studying). It comprises 52 questions and the psychometric scale ranges from “1-Disagree” to “5-Agree”. The scores for sets of four questions are combined to yield 13 subscales to identify deep, strategic and surface approaches.

III.  Preferences for different types of course and teaching (focus is on the respondents preference of course types and teaching methods). The questionnaire contained four items indicating a preference for courses and teaching that encourage surface learning and four items indicating a preference for courses and teaching that encourage deep learning. This psychometric scale ranges from “1-Definitely like” to “5-definitely dislike”. Finally, the respondents were also asked to objectively rate their performance (grades obtaining) in the assessed work overall (on a 9 point scale stretching from very well (9) through rather badly (1)).

Reliability of the Selected Instrument

The Cronbach alpha (α) for the study habit instrument in the present study was found to be 0.86; which demonstrates a high level of reliability.

Data Analysis

The collected data was analysed using SPSS Version 19. The data from Section I (What is learning) and Section III (Preferences for different types of course and teaching) was treated with percentage for all students; and data from Section II (Approaches to studying) with regard independent effect of school/discipline was treated with one way and data for sex and stay arrangement was treated with two way ANOVA with post-hoc Tukey test.

RESULTS

Demographic Characteristics of the Respondents

The key characteristics of the respondents are presented in Table 1. Out of 367 students, there were 144 males (39.2 %) and 223 females (60.8 %). The highest number of respondents were from medicine (48%) followed by veterinary schools (21%). The findings also revealed that more than half of the respondents (60.7%) stay at home. More female students (38.4%) preferred to stay at home than their male counterpart (22.3%).


Table 1: Characteristics of the respondents



	Characteristics

	Respondents (%)




	Gender
	



	Male

	144 (39.2%)




	Female

	223 (60.8%)




	Students from different schools
	



	Medicine

	176 (48%)




	Dentistry

	21 (5.7%)




	Nursing

	47 (12.8%)




	Pharmacy

	46 (12.5%)




	Veterinary

	77 (21%)




	Stay arrangements
	



	Hall at complex

	55 (15%)




	Rented apartment

	89 (24.3%)




	Home

	223 (60.7%)





Students’ Perception of Learning

When ask about the perception of learning (Table 2), the most popular definition of learning picked up by the respondents was “able to use the information” (73.3%), followed by “building up knowledge with facts and information” (56.7%), and “understanding new material” (56.1%). “Seeing things in a meaningful way” (48.2%), “developing as a person” (47.1%) and “remember things well” (37.3%) were the less popular definitions. For each definition identified, less than 5% of respondents recorded “rather different“, “very different” or did not respond.


Table 2: Students’ perception of learning

[image: art]

Studying Approach to Study

The scores for each studying approach of the students are shown in Table 3. According to the overall findings, majority of the students were found to be strategic/deep learners. There was a higher mean score for the deep approach in male compared to female students. Those students who are staying at home mainly used strategic/deep approach than the students who were residing at hall complex and rented house. Nursing students preferred deep approach to studying than the students of other schools. It was also found that deep style was adopted least by the dentistry students, whereas the strategic style was used least by the veterinary students.

Gender and Stay Arrangement, Types of School and on Study Habits

The two way ANOVA analysis of main and interaction effects of gender and types of stay arrangement on sub-scales of study habits reveals that gender as a variable has significant effects on subscales “relating ideas” (df 1/361; F = 8.20; p < 0.01); and “alertness to assessment” (df 1/361; F = 4.22; p < 0.05); types of stay arrangements have significant effect on subscales “interest in ideas” (df 2/361; F = 3.80; p < 0.05); “deep approach” (df 2/361; F = 3.90; p < 0.05) and the interaction effect on subscale “lack of purpose” (df 2/361; F = 4.00; p < 0.05).


Table 3: Students’ approach to studying
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One way ANOVA reveals that types of school in which the students are enrolled has significant effect on all the subscales of approach to studying either at 0.05 or 0.01 levels except “interest in ideas” and “organised studying” (Table 4).

Further post-hoc Tukey test reveals that:


	School of Nursing (M = 16.13) differs significantly from School of Medicine (M = 14.48), School of Dentistry (M = 13.81), and School of Veterinary (M = 14.08) in subscale “seeking meaning” (p < 0.05)

	School of Medicine (M = 14.16) differs significantly from School of Dentistry (M = 11.52) (p < 0.05)

	School of Nursing (M = 14.13) differs significantly from School of Dentistry (M = 11.52) in subscale “relating ideas” (p < 0.05)

	School of Nursing (M = 15.74) differs significantly from School of Dentistry (M = 13.48) in subscale “use of evidence” (p < 0.05)

	School of Nursing (M = 60.06) differs significantly from School of Dentistry (M = 52.57) in subscale “deep approach” (p < 0.05)

	School of Nursing (M = 14.87) differs significantly from School of Medicine (M = 12.95) and School of Veterinary (M = 12.83) in subscale “time management” (p < 0.05)

	School of Pharmacy (M = 16.30) differs significantly from School of Medicine (M = 14.81) and School of Veterinary (M = 14.66) in subscale “alertness to assessment demands” (p < 0.05)

	School of Pharmacy (M = 16.83) differs significantly from School of Medicine (M = 14.85) and School of Veterinary (M = 14.65) in subscale “achieving” (p < 0.05)

	School of Dentistry (M = 14.29) differs significantly from School of Nursing (M = 16.60) and School of Pharmacy (M = 16.48) in subscale “monitoring effectiveness” (p < 0.05)

	School of Pharmacy (M = 76.93) differs significantly from School of Medicine (M = 70.91) and School of Veterinary (M = 69.44) and School of Nursing (M = 76.09) differs significantly from School of Veterinary (M = 69.44) in subscale “strategic approach” (p < 0.05)

	School of Pharmacy (M = 12.28) differs significantly from School of Medicine (M = 10.09) in subscale “lack of purpose” (p < 0.05)

	School of Pharmacy (M = 14.07) differs significantly from School of Medicine (M = 12.43) and School of Nursing (M = 12.34) in subscale “unrelated memorising” (p < 0.05)

	School of Veterinary (M = 16.71) differs significantly from School of Medicine (M = 14.89); School of Dentistry (M = 13.62) and School of Nursing (M = 1 2.34; and School of Pharmacy (M = 16.24) differs significantly from School of Dentistry (M = 13.62) in subscale “fear of failure” (p < 0.05)

	School of Pharmacy (M = 57.72) differs significantly from School of Medicine (M = 51.26) and School of Nursing (M = 51.26); School of Veterinary (M = 56.39) differs significantly from School of Nursing (M = 51.26) and School of Medicine (M = 51.26) in subscale “Surface apathetic approach” (p < 0.05).


Table 4: F ratio showing independent effects of schools enrolled in on sub scales of study habits



	Sub scales of ASSIST

	df

	F

	Level of sig.




	Deep approach
	4/362

	3.462

	.01




	Seeking meaning
	4/362

	4.647

	.01




	Relating ideas
	4/362

	4.278

	.01




	Use of evidence
	4/362

	2.857

	.05




	Interest in ideas
	4/362

	1.262

	.NS




	Strategic approach
	4/362

	4.514

	.01




	Organised studying
	4/362

	1.425

	NS




	Time management
	4/362

	4.227

	.01




	Alertness to assessment demands
	4/362

	2.885

	.05




	Achieving
	4/362

	5.192

	.01




	Monitoring effectiveness
	4/362

	3.426

	.01




	Surface apathetic approach
	4/362

	7.093

	.01




	Lack of purpose
	4/362

	3.300

	.05




	Unrelated memorising
	4/362

	3.843

	.01




	Syllabus –boundness
	4/362

	2.815

	.05




	Fear of failure
	4/362

	6.770

	.01






Preferences for Different Types of Course and Teaching

This section of the questionnaire requires that students express preferences for different types of course and teaching (Table 5). It was found that more than half of the respondents definitely liked lecturers who provided good notes (51.5%), courses with defined reading lists (56.7%), and books which provide definite facts and information to learn (68.1%). Finally, when the respondents were asked to rate their performance in their assessed work on a 9 point scale, 63.6% reported that they were doing well in their assessed work.


Table 5: Preferences for different types of course and teaching approaches among respondents
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DISCUSSION

The key findings of the study was that majority of the students in the Faculty of Medical Sciences, UWI St. Augustine campus either use strategic or deep approaches of learning. The research also concluded that students from nursing and medicine adopt a deep approach than their counterparts in other allied health programs within the faculty. A number of factors influence effective learning of medical science students which help to apply theory to clinical practice (23–24). Learning approaches are found to be one of the most important factors for preparing medical science students for their future roles (25). In the literature, a number of different approaches to learning were mentioned for students to adopt (26). One of the most preferred styles of learning is deep learning. In the deep approach, an emphasis is placed on understanding concepts and relating ideas and information processed to a “deep” level is better retained than information processed only to a “surface” level. It was found that student-centered approach to teaching and learning in higher education context encouraged students towards a deeper approach to study (27). Rote learning is the typical surface approach (26). The strategic or achieving approach, is associated with assessment, specifically to obtain a high examination grade (28). Evidence demonstrated that both the deep and strategic approaches are more likely to result in success in final examinations in medical schools (29). It was also found that doctors who adopted a deep approach to learning were life-long learners and pursued additional postgraduate academic training later in their professional life than those who adopted a surface approach of learning (30).

Student learning styles and approaches using different questionnaire on medical (31), dental (32), nursing (33), pharmacy (34), health science (35) and veterinary (18) students were reported worldwide. To date, limited studies were conducted to investigate the effect of learning styles on the educational performance of medical science students in the Caribbean region. A study was conducted in the Xavier University School of Medicine, Aruba using the ASSIST questionnaire and found that students mainly used deep and strategic learning, which is also consistent with findings (36). Another study conducted in the Faculty of Medical Sciences at the University of the West Indies (UWI) St. Augustine campus using the ASSIST questionnaire to examine the motivational factors and approaches to learning of medical students identified that motivation to study was significantly and positively associated with deep and strategic approaches to learning and negatively associated with and surface approach to learning (37). Martin et al. (38) used a former VARK learning styles questionnaire and the Kurt Lewin Leadership Style model to determine the relationships between learning styles, leadership styles and Grade Point Average (GPA) of undergraduate engineering students of various faculties of the University of the West Indies, St. Augustine campus and reported no significant relationships between the students’ learning styles, leadership styles, and their GPA (38).

Other key findings of the present study include that most of the students agreed upon the definition of learning of being able to use the information; it may be the reason that the students in the Faculty of Medical Sciences believe in the philosophy of practical and clinical application of acquired knowledge. Another finding showed that more than half of the respondents definitely liked lecturers who supplied the recommended books for the courses (56.7%) and with definite facts and information (68.1%). This finding may be attributed to exponential increase of biomedical knowledge and information and overwhelmingly and widely available information in the electronic and other media. Students may still be in a “spoon-feed” mood – a state to seek the meaningful and relevant information for their learning and examinations. As students in medical education are adult learners, it is expected that students need to be effective learners and should use self-directed strategy to find out the necessary information (24). The students must learn how to research and integrate relevant information to diagnose and treat patients’ problems in the best possible way (39). Therefore, the teaching learning process in health profession schools should encourage and motivate students to improve their self-directed capabilities (40). It is a widely held view that student-centred approach (e.g. problem-based learning) promotes self-directed and deep learning in students (41).

The significant effect of gender on the ASSIST sub-scale of “relating ideas” in favour of male students (M = 14.18) against female (M = 13.01) suggest that the male students are inclined to think and establish links among ideas. Further with regard to effect of gender on subscale “alertness to assessment” leans in favour of female students (M = 15.01); whereas male students are not so alert to assessments (M = 14.30). It may be because of the fact that female students focus on passing exams. Studies reported that female students in higher education were found to be more motivated for achievement, more disciplined to prepare themselves for exams as well as more responsible in their work (42).

It was also found that types of stay arrangements have significant effect on subscales “interest in ideas” (with Means; Hall = 13.35, Rented apartment = 13.86, and Home = 14.58) and “deep approach” (with Means; Hall = 55.25, Rented apartment = 56.17, and Home = 58.74) in favour of those who are staying at home versus their counterparts staying at rented apartments or halls. This may underscore the fact that students staying at home face less negative peer influences and more controlled parental/guardian atmospheres conducive to study. This is consistent with research evidence which points to positive parenting and parental support as driving students’ academic achievement and adjustment. The Desforges Report (43) presented a comprehensive literature review on the topic of parental involvement, parental support and family education on student performance and found the relationship among the variables of people, processes and institutions, the positive impact of “at-home good parenting” on a student’s academic progress spans social and ethnic groups.

The interaction effects of gender and stay arrangement suggest that female students staying at hall (M = 11.91) and rented apartments (M = 11.05) are found to lack purpose regarding the direction of their studies than when compared to their male counterparts staying at hall (M = 11.05) and rented apartment (M = 10.23). However, male staying at home (M = 11.66) were found to lack purpose than the female counterparts at home (M = 10.01). The explanation here may be the unintended negative impact of peer influence on the emotional state-of-mind of medical students, the effects of peers on the quantity of time devoted to studying, travelling long distances to class, feelings of personal life disrupting studies, high workload and even latter-day demotivational factors such as social networking which have been found to diminish academic performance (18, 9). This study does not highlight the factors creating this dissonance and warrants further investigation. Another possibility is that the demand of the curriculum and disorganisation disrupts the students’ sense of purpose and students have difficulty making sense of their programme (19).

As revealed in data analysis, nursing students scored significantly better than students from one or more groups (medicine, dentistry, pharmacy and veterinary) in the subscales “seeking meaning” and “use of evidence“, and subsequently leading to better scores in “deep approach”. The nursing students also scored higher in “time management” and “monitoring effectiveness”. The nursing cohort is predominantly an intake of mature students with existing practical skills, better prepared for tertiary education, factors which make the findings predictable and consistent with studies (44), (18). The authors reported that distinct generational approaches to study and learning and posit that age and good problem-solving skills are associated with a deep approach to learning. Meeks et al. (44) explored learning approaches across three generations: Baby Boomers, Generation Xers and Millennials and found that the older generation displays strong tendencies for deep approaches to learning. While the intergenerational tags are not applied in this research there is consistency with the hypothesis tested and the results.

Pharmacy students significantly scored higher in subscales “alertness to assessment demands“, “achieving“, “strategic approach“, “unrelated memorising“, “surface apathetic approach“, and “lack of purpose” than any other subgroups. The students registered in veterinary program display “fear of failure” and is also second group after pharmacy in the subscale “surface apathetic approach”. Previous factor analyses of veterinary students’ enrolled into programmes straight out of secondary school (as opposed to previous degree holders) reveal surface learning approaches underscored by syllabus-boundness, fear of failure, grades and negative perceptions of the workload (20). Research studies consistently link content overload to surface learning and that veterinary students feel constrained from pursuing a deep approach due to their perception of the course workload (18, 20).

The study has a number of limitations. Learning styles were assessed using only one instrument and their relationship with the academic performance of the students was not investigated. Though, the study was conducted with the students of five health related schools in the Faculty of Medical Sciences, the findings should be applied to other settings in the Caribbean with caution.

CONCLUSION

The findings of the present study demonstrated that medical sciences students from different schools used varied approaches to their study and understanding of learning. Overall, students from all the schools mainly adopted strategic and deep approaches, and students from nursing and medical schools preferred deep approach than their counterpart in other schools. Students with a deep approach usually achieve a higher academic performance and motivating students towards a deep approach should be main aim of the medical science curricula. Thus to encourage better study approaches that will promote deep and strategic learning necessary orientation and mechanism should be in place for students. Further studies of learning styles in other medical schools in the Caribbean are required to examine whether there are specific benefits to particular styles for certain disciplines.
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ABSTRACT

Objectives: Observed Structured Clinical Examinations (OSCEs) are a commonly used method of assessing clinical competence at all levels. Students commonly regard OSCEs as the most stressful component of examinations and they are associated with high levels of anxiety. Methods: A simulated mock OSCE was designed by a group of junior doctors at a district general hospital. Candidates were from a variety of UK medical schools in the final year of their medical degree program. A prospective study was undertaken with candidates anonymously surveyed before and after the mock OSCE. A Numeric Rating Scale of 1–10 was used to assess candidates’ confidence and anxiety related to upcoming summative examinations. Qualitative analysis was also undertaken via written feedback. Results: There are 57 students took part in the mock OSCE over two years. Only 54 (95%) opted to take part in the study and provide feedback. Mean confidence level significantly increased from 6.26 pre to 7.76 post mock OSCE (1.41 point [12%] increase, P-value < 0.001). Mean anxiety level significantly reduced from 8.70 pre to 7.15 post (1.56 point reduction [12%], p-value < 0.001). There are 100% of students rated the mock OSCE as either ‘Excellent’ (n = 50) or ‘Good’ (n = 4). Seventy percent of candidates felt that examination stations were the most useful with 37% of candidates specifically mentioning the benefit of using real patients. Conclusions: OSCEs remain a beneficial tool for learning, revision and assessment. The present study demonstrates that mock OSCEs significantly improve medical student confidence and significantly reduce anxiety related summative examinations.

Keywords:  Observed Structured Clinical Examination, Medical education, Confidence, Anxiety, Medical student

INTRODUCTION

The format of assessment in medical education has changed dramatically over the past 100 years. Fact based written tests have given way in part to more complex competency-based assessments (1). Observed Structured Clinical Examinations (OSCEs) are now a commonly used method of assessing clinical proficiency at all stages of training (2).

The idea of simulated clinical scenarios originated in the 1960s (3), but was not formalised as a method of assessment until 1975 (4). The OSCE is a limited performance assessment consisting of several brief (5 to 10 minute) stations during which the student is asked to complete a focused clinical task (1, 2). Specific domains tested include physical examination, history taking, clinical skills and data interpretation. Integrated stations are common with the testing of professionalism, interpersonal skills and communication occurring simultaneously. Whilst their use is not without criticism, they are generally considered a fair and useful method of assessing a student’s development, clinical competence and readiness to progress to the next stage of training (1, 2).

Many students perceive OSCEs to be the most stressful component of examinations (5, 6). They are associated with high levels of anxiety which may have a detrimental effect on performance. Many believe that the key to succeeding at OSCEs is practice, familiarity and confidence, with most students regarding mock OSCEs as a valuable revision tool (6). Students without such practice often feel unprepared for summative examinations (7). Despite this, significant variation exists between medical students’ exposure to these learning opportunities (8).

In April 2013 a group of junior doctors organised and delivered a mock OSCE for final year medical students from a variety of UK medical schools. Qualitative feedback suggested that students found this to be a good revision aid and helped reduce anxiety and improve their confidence relating to upcoming final examinations. The aim of the present study was to objectively evaluate whether mock OSCEs reduce anxiety and increase confidence related to summative examinations.

METHODS

A mock OSCE was designed by a group of junior doctors at a single district general hospital. The OSCE consisted of 15, ten minute stations and covered a variety of topics in medicine and surgery. Stations included focused examinations, history taking, clinical skills (i.e. cannulation, arterial blood gas sampling), data interpretation, breaking bad news, prescribing and Intermediate Life Support (Figure 1). All examination stations involved real patients. Stations were designed to reflect the content and variety students could expect to experience in upcoming summative OSCEs. Graduates from the aforementioned universities were consulted when designing stations to ensure accuracy and similarity. Candidates were scored via a standardised mark scheme. Three minutes of individual (verbal and written) feedback was provided at every station at the end of the examination.
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Figure  1: Stations used in mock OSCE sessions.




All candidates were in their final year of the Bachelor of Medicine and Bachelor of Surgery (MBBS) degree program and expected to undertake final summative examinations later that year. Examiners were made of up a range of junior doctors who received training on how to examine and provide feedback.

A prospective study was undertaken with candidates asked to complete a voluntary, anonymous questionnaire (Figure 2) before and after they undertook the OSCE. This questionnaire asked candidates to rate how anxious they felt about their upcoming summative examinations. A Numeric Rating Scale (1–10) was used; with 1 = no anxiety, and 10 = extremely anxious. Students were also asked to rate how confident they felt about passing their finals with 1 = no confidence, and 10 = extremely confident. The before and after questionnaires were compared and any change in confidence and anxiety levels were statistically analysed. Quantitative and qualitative feedback was also sought via Likert-scale questions and free text boxes (Figure 3).

Statistical analysis of outcome data was completed using MedCalc® (MedCalc Software, Belgium). t-test was used for statistical analysis with a P-value < 0.05 considered significant.

All participants gave informed consent for their answers to be used anonymously for research purposes.

RESULTS

In April 2015 and 2016 four mock OSCE sessions were conducted catering for students from a variety of UK medical schools (Brighton & Sussex Medical School, King’s College London, Southampton Medical School and St. George’s London Medical School). Each session was identical in format and content. A total of 57 students took part in the mock OSCE, with 54 (95%) opting to participate in the study. All candidates completed the pre and post-OSCE questionnaire and all responses were included.

Change in confidence level was recorded and analysed. The mean confidence level pre-OSCE was 6.26 and post-OSCE was 7.76; representing a 1.41 point (12%) increase (95% CI: 1.02 to 1.79, p-value < 0.001). Change in anxiety level was also recorded and analysed. The mean anxiety fell from 8.70 pre-OSCE to 7.15 post-OSCE; representing a 1.56 points (12%) reduction (95% CI: 1.47 to 1.64, p-value < 0.001).

Feedback was overwhelmingly positive. There are 100% of students rated the mock OSCE as either ‘Excellent’ (n = 50) or ‘Good’ (n = 4). Examination stations were found to be the most useful by 70% of candidates (n = 38). There are 37% (n = 20) of students specifically commented that they found the use of real patients to be of particular benefit.
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Figure  2: Pre and post-OSCE surveys completed by candidates.
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Figure  3: Feedback form distributed to candidates upon completion of the mock OSCE.



Some feedback comments included:


	Such a valuable and encouraging experience. Priceless. Thank you so much.

	Really really helpful. Well run and organised.

	Thank you - EXTREMELY helpful. Examiners very professional and feedback useful.


DISCUSSION

Students commonly regard OSCEs as the most stressful component of examinations and they are associated with high levels of anxiety (8, 6). Practice is an integral part of students’ revision for such examinations.

Controversy exists regarding the benefit of formative OSCEs. Young et al. found formative OSCEs to be of value in preparing students for summative examinations (8), however this has been disputed in other studies (2, 7). Unlike formative OSCEs, mock OSCEs are designed to replicate the summative OSCE as closely as possible (7, 9). Students and educators generally regard summative OSCEs as being of value (2, 6, 9). Despite this there is a paucity of published data on the benefit of mock OSCEs.

In April 2015 and April 2016 we ran four mock OSCEs in conjunction with the Chichester Medical Education Centre at St Richard’s Hospital, Chichester. We studied how anxiety and confidence related to upcoming summative examinations was affected by undertaking a mock OSCE. Both confidence and anxiety significantly improved as a result of the mock OSCE.

OSCEs are a beneficial tool for learning, revision and assessment. Suggested benefits of OSCEs include: reinforcing the patient-centred nature of medical practice, altering student learning activities leading to more time being spent on the wards and improved feedback (6, 8). Potential disadvantages of OSCEs include: time and resources required, inherent variability, consistency of Simulated Patients (SPs) and examiners and questions as to their validity and reliability in predicting actual performance (2, 8, 10).

Qualitative feedback suggested students found examination stations to be the most useful and many specifically mentioned the benefit of using real patients. Replacement of real patients with SPs has become commonplace in OSCEs. A SP is a well person trained to simulate a patient’s illness in a standardised way (10). SPs permit consistency, reliability and availability (10). Unfortunately they remain an imperfect surrogate to assess students’ competences in the evaluation of real patients.

Exposure to mock OSCEs is highly variable. Given the benefit that students derive from mock OSCEs we would encourage educators at other trusts to host similar mock OSCE sessions. Feedback from the present study indicates that students derive most benefit from patients with real signs and symptoms. As such we would advocate the use of real patients.

To the best of our knowledge this is the first study to provide quantitative evidence of significant improvements in students’ confidence and anxiety by undertaking a mock OSCE. The present study is limited by the modest sample size. Furthermore, whilst the benefits of mock OSCEs appear to be many, further work is needed to assess whether exposure to mock OSCEs improves performance at summative exams.
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ABSTRACT

Healthcare providers worldwide utilise cricoid pressure to prevent aspiration of stomach contents upon induction to anesthesia. It is possible that a medical student may be asked to apply cricoid pressure during clinical rotations in a medical emergency. Based on an initial search, no medical school in the United States provides training in the technique of cricoid pressure. Workshop organisers at The Edward Via College of Osteopathic Medicine, (VCOM) Auburn Campus, implemented a voluntary program to train preclinical medical students in the Sellick maneuver of cricoid pressure. Organisers surveyed the 34 participants prior to the workshop to gauge their familiarity with the Sellick maneuver, then observed them applying cricoid pressure to a model. Medical professionals provided instruction in the Sellick maneuver then observed performance once again. All 34 of the participating students successfully performed the Sellick maneuver in the post-training assessment. Since medical professionals utilise this technique worldwide, and misapplication has an impact on patient safety, medical schools should consider integrating cricoid pressure training into their pre-clinical curriculum.

Keywords:  Sellick, Cricoid pressure, Medical student, Training, Workshop

INTRODUCTION

Every day, worldwide, healthcare providers utilise cricoid pressure to prevent aspiration of stomach contents during induction to anaesthesia. It is very likely that a medical student will observe a medical professional applying cricoid pressure during clinical rotations, and possible the student may be asked to apply cricoid pressure to a patient in a medical emergency. Based on a thorough search of the medical literature, no medical school in the United States provides training to students in the proper technique of applying cricoid pressure. Additionally, no national course that trains providers in airway management offers specific hands-on training in the proper application of cricoid pressure. Workshop organisers at the Edward Via College of Osteopathic Medicine (VCOM), Auburn Campus, implemented a voluntary program to train preclinical medical students in the Sellick maneuvre of cricoid pressure.

METHOD

VCOM faculty developed a voluntary cricoid pressure training course. Prior to initiation of training, organisers administered a survey to determine how familiar each student was with the Sellick maneuver. Students chose one of five options: 1) Not at all familiar, 2) Slightly familiar, 3) Somewhat familiar, 4) Moderately familiar, or 5) Extremely familiar. Following the survey, participants attempted to demonstrate the Sellick maneuver on a model of the trachea based on their pre-training knowledge. Experts in the application of cricoid pressure monitored the participants (Figure 3). Following a 30-minute presentation on the Sellick maneuver, participants demonstrated the technique again, under expert observation.

RESULT

Of the 34 students who participated in the pre-training survey, only three (9%) reported any familiarity with the Sellick maneuver. None of the students correctly demonstrated the technique on the tracheal model pre training. All students (n = 34, 100%) who participated in post training skills testing, successfully demonstrated the appropriate application of the Sellick maneuver on the trachea model in their first attempt.

DISCUSSION

In 1961, Brian Sellick, a British anesthesiologist, reported that the application of cricoid pressure, utilising a three-finger technique, could prevent aspiration of stomach contents during induction of anesthesia (Figure 1). Sellick demonstrated the effectiveness of his technique, now referred to as the Sellick maneuver, by successfully occluding the esophagus at the level of the fifth cervical vertebra (Figure 2) (1).

The proper application of cricoid pressure has been a longstanding issue. In 2010, Brisson and Brisson (2) reported their observation of 32 health care providers in the application of cricoid pressure. They observed ten different cricoid pressure techniques; however, only three providers utilised the maneuver as described by Sellick (1).


[image: art]

Figure  1: Sellick maneuver utilising the 3-finger technique to the midline of the cricoid cartilage (1).
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Figure  2: Contrast study: Left, without cricoid pressure. Right, demonstrating the effectiveness of cricoid pressure in occluding the esophagus to prevent aspiration (1).
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Figure  3: Students entering workshop entitled “Cricoid Pressure for the Medical Student”.



In 2013, Johnson et al. commented on the 2010 Advanced Cardiac Life Support guidelines, which had recently recommended against the routine use of cricoid pressure as an adjunct in emergency airway management. They went on to state it was possible that the reason cricoid pressure was no longer recommended by the American Heart Association was due to widespread improper application (3).

CONCLUSION

Medical professionals worldwide continue to utilise the Sellick maneuver on a daily basis to prevent aspiration of stomach contents upon induction to anesthesia. Medical students will definitely be exposed to cricoid pressure and it is possible that they could be asked to apply cricoid pressure in an emergency. Organisers of this workshop found that the Sellick maneuver is simple and easy to teach to pre-clinical medical students. Since misapplication of cricoid pressure can have an impact on patient safety, medical schools should consider integrating cricoid pressure training into their pre-clinical curriculum.
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ABSTRACT

An innovative teaching learning program involving 200 first year undergraduate medical students was planned and executed over a period of four months. The students were divided into groups and teams. Some teams were exposed to live patients in the hospital to learn. The teams worked together and one of them presented their findings to the audience comprising all the students and the preclinical faculty. Specific faculty from the departments including relevant clinical departments guided the teams of students. All the presentations were done by the students and assessed objectively by panels of faculty. All presenting students were rewarded with certificates. The best performer for each day was given a prize. Feedback on the program was got from all the students and analysed.

Keywords:  Innovative, Active learning, Integration, Clinical exposure, Teamwork, Presentations, Feedback

INTRODUCTION

Medical Education is undergoing a paradigm shift in most of the world today. The Medical Council of India (MCI) has recommended the integration of disciplines – both horizontal and vertical, as well as early clinical exposure as measures, which will enrich undergraduate medical education as per their vision 2015 document (1). The Task Force of medical education for the National Rural Health Mission, Government of India had suggested that integration and clinical exposure need to be interwoven into the medical course (2).

As of now, first year undergraduate medical students learn the theory of preclinical sciences with no exposure to their clinical relevance. Clinical exposure at this phase makes this learning valid to them. It is also interesting as this is what they would be looking forward to in their future career. Littlewood et al. and Dahle et al. have opined that integrating early clinical exposure into basic sciences helps students internalise content matter better (3, 4).

Integration co-ordinates the activities to ensure harmony in the educational processes (5, 6). Imaginary walls exist between the disciplines say of Anatomy, Physiology and Biochemistry, which can be broken down effectively by horizontal integration as in the case of Problem Based Learning. It is in this context that this innovative program termed ALICE (Active Learning with Integration and early Clinical Exposure) was conceived and executed.

METHOD

All 200 students of the first year medical undergraduate course in our institution were involved in this program, which was executed between January and April 2017. All of them were briefed about this program in January 2017. They were divided into five groups of 40 each as per their roll numbers. Each group of 40 was allotted a clinical condition from amongst: Acute Myocardial Infarction (AMI), Chronic Obstructive Pulmonary Disease (COPD), Diabetes Mellitus (DM), Jaundice and Pregnancy. Each group was further subdivided into four working teams of ten students each. Each of these teams was allotted to one of the four departments: Anatomy, Physiology, Biochemistry and Clinical. The clinical departments selected were, Emergency Medicine, Pulmonology, General Medicine, Pediatrics and Obstetrics. The division of students was as per Table 1.

A faculty member of the respective department guided each working team. Faculty from the clinical department were involved for guiding the students of the clinical teams. The students began working in their teams two to three weeks prior to the date of presentations. The faculty who guided assesses the team members objectively by observing their presentation skills and selected one student to be the presenter. All other students were given tasks to assist the team presenter.

On the day of presentation, each of the four teams was given 15 minutes time. The Clinical team presenter shared the history; clinical features investigations ordered and the provisional diagnosis first. Then the three preclinical teams presented the anatomical, physiological and biochemical aspects. Finally the clinical team presenter wrapped up these aspects and presented the Investigation results along with the final diagnosis. This was followed by a question answer session where the faculty (judges) questioned the presenters. The judges used a rating scale and objectively assessed the presenter for the following criteria: Subject relevance, Fluency and diction, Non verbal communication, Management of time and media, and Response to questions. In addition to the judges ten randomly selected non-participating students (Out of 160) were involved in a spot poll to choose the best presenter. Based on inputs from the judges and the spot poll, one best performer of the day was selected from amongst the four and was awarded.

At the end of the five days of presentation, a qualitative open-ended feedback taken from all the students. About 192 responses were obtained and analysed.

RESULTS

The ALICE program as a whole was well appreciated by the participating and audience faculty members of both preclinical and clinical departments. The students as a whole seemed to be more enthusiastic about participating in this program probably because it was an active learning for them. From the feedback taken, predominantly positive messages were recorded with a few suggestions for improvement. Prominent positives include enhancement of teamwork and knowledge. The Table 2 lists the positive statements in the feedback with the number of students opining.

The few suggestions given are tabulated in the Table 3.


Table 1: Allotment of students for ALICE program



	Condition
	Roll numbers

	Anatomy

	Physiology

	Biochemistry

	Clinical




	AMI
	1–40

	31–40

	21–30

	11–20

	1–10




	COPD
	41–80

	41–50

	51–60

	61–70

	71–80




	DM
	81–120

	101–110

	111–120

	81–90

	91–100




	Jaundice
	121–160

	151–160

	141–150

	121–130

	131–140




	Pregnancy
	161–200

	161–170

	171–180

	181–190

	191–200






Table 2: Feedback from students on ALICE (n = 192)



	S No.
	Item

	Number (%)




	1

	Working together in teams, coordination
	84 (43.75)




	2

	Improved in-depth knowledge in the topics
	66 (34.38)




	3

	Clinical exposure very helpful
	36 (18.75)




	4

	Improved our presentation skills
	24 (12.5)




	5

	Interesting, amazing, excellent program
	22 (11.46)




	6

	Helped us integrate subjects
	21 (10.94)




	7

	Learnt Power Point making skills
	21 (10.94)




	8

	Improved our interaction with faculty
	16 (8.33)




	9

	Very useful program on the whole
	15 (7.81)




	10

	Boosted our self confidence
	14 (7.30)




	11

	Helped us develop communication skills
	14 (7.30)




	12

	Helped us overcome stage fear
	10 (5.21)






Table 3: Suggestions regarding ALICE from students (n = 192)



	S No

	Suggestion

	Number (%)




	1

	All students to see clinical cases
	7 (3.65)




	2

	Team members to interact more
	6 (3.13)




	3

	Improve the audio system in the hall
	2 (1.04)





DISCUSSION

Out of the 200 students, at least 20 were involved as presenters. The others contributed to team learning. Ten of them were involved in compering the program, which was totally a student run program. So this was a program wherein the maximum number of students took active part by contributing to the teaching learning experiences. So it can be definitely termed as an active learning program. Informal feedback also confirmed the positivity the students felt about this ALICE program.

As is clear from the analysis of the feedback, most students valued the teamwork they did and the in-depth knowledge they got as a result of the active process of learning. Clinical exposure also was well appreciated, as it was a novel and valid experience for them. Surprisingly they valued the opportunity to develop their presentation skills and overcome stage fear also. Thus another important skill development also took place because of this program, that of development of communication skills.

As four aspects of the condition namely the Clinical, Anatomical, Physiological and Biochemical were addressed on the same day; both horizontal and vertical integration was experienced by the students who have mentioned this as a positive. This is in similar to other studies elsewhere (6).

The use of a clinical case, which was from the hospital, added a lot of value to the validity of the exercise and as all the students here were from the first year, this was a case of early clinical exposure. These students go on to become medical graduates and Physicians of first contact. This program is a good starting point for their long time learning process.
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ABSTRACT

The medical education has for objective to help students to learn and reason like doctors. Many faculties of medicine have implemented teaching and learning activities like the clinical reasoning learning (CRL) sessions, for improving students’ clinical reasoning skills. The ideal conditions for the organisation of these CRL sessions being difficult to meet, collaborative learning environment of the clinical reasoning at distance is an alternative effective pedagogical which can complement the shortcomings of the classical education. In this paper, we describe a collaborative learning environment, clinical reasoning, in proposing a model which allows you to make explicit an implicit process to help on the one hand, the learners to structure their thinking and approach, to better understand and interpret the elements of a clinical situation and to lead to situations rare. On the other hand, help teachers to better support the clinical reasoning of their trainees.

Keywords:  Clinical reasoning, CRL, Medical diagnostic, Collaborative learning, Medical pedagogy, Collaborative environment, Distance learning

INTRODUCTION

Although it is at the heart of the medical training, clinical reasoning is not easy to teach. It is so implicit that its appropriation during undergraduate training is sometimes difficult (1). It is also complex and its development remains unknown (2). Clinical reasoning does not end with establishing a diagnosis, it still needs to be pursued during the development of the intervention plan (3). This reasoning that will allow the doctor to make the best choice for a good diagnosis. One of the main goals in medical studies is to develop clinical reasoning skills (4). Collaborative learning methods of medical diagnosis constitutes a pedagogical alternative which allows students in medicine to improve their clinical reasoning. The clinical reasoning learning (CRL) is a pedagogical tool which teaches the student to imitate the behaviour of the expert, and promote their learning of the clinical reasoning; CRL is a collaborative and situated learning method in small groups, based on the simulation of a medical consultation. However, during the training periods, the physical distance that separates teachers and their students, makes it difficult for the organisation of these CRL sessions.

To simulate the CRL sessions at distance, we propose a model for collaborative learning supporting coordination and communication between a group of learners and a tutor remote geographically, which share a common task of the development of the medical diagnosis in synchronous mode. Our work is based on cognitive research accomplished in the context of the medical pedagogy, as well as on Collaborative Informational Behaviour (CIB) researches.

State of the Art

The clinical reasoning is in the heart of the professional competence of doctors (5, 6, 7, 8, 9). Higgs and Jones describe it as “A set of processes of thinking and making decisions allowing the clinician to choose the most appropriate actions in a specific context of resolution of health problems, and based on a set of cognitive skills, meta-cognitive, emotional, reflexive, and relational” (8).

There are three types of processes of reasoning used by clinicians in their diagnostic approaches (10):


	The analytical process (hypotheticodeductive): “reflexive” or “rational” clinicians analyse rigorously and carefully the relationship between the signs, symptoms and diagnostic hypothesis.

	Processes non-analytiques: are unconscious and automatic.

	The mixed process: “The dual process theory“, a theory that combines the two processes.


In this paper, we merely address the complex process of reasoning “the dual process theory”. It is a question here of a mixed strategy where the clinician formula a hypothesis using a not-analytic strategy and then confirm it using an analytic strategy (11, 12). Using a mixed method during the analysis of a clinical case seems to the most likely mechanism to explain the approach of the clinician (1).

The learning and teaching of clinical reasoning

The teaching and learning of the clinical reasoning are at the heart of the medical expertise, and therefore in the center of the medical education (13). Reflective practice of Johns (14) as well as the theory of Benner (15) emphasise the importance of the development of knowledge from the educational experience (16). For Kassirer, the participation of a supervisor increases the value of an experience (17). Chamberland develops an approach to support the clinical reasoning learning: The CRL sessions within a small group of students supervised by an experienced clinician. The approach allows students to learn how to adopt effective strategy to reveal important data and to interpret them and to the extent of their discovery. It also allows to expose the intermediate stages of the reasoning process, with the help of a teacher. It is structured by critical stages such as the formulation of the problem, the relevance of the emitted hypothesis or the final synthesis that allows to highlight the key points of the strategy followed and to prepare the transfer of learnings to other clinical cases (18). A model capturing the richness and complexity of clinical reasoning processes would therefore be very useful to inform teaching, learning and assessment (19).


[image: art]

Figure  1: A combined model of clinical reasoning by Eva (12).




Nendaz and other researchers offer different principles from cognitive psychology that allow to reflect in effective teaching activities for clinical reasoning learning (20, 21, 22).

These principles include to:


	Facilitate the reasoning hypotheticodeductive.

	Promote the use of the dual process theory.

	Promote the transfer of knowledge.

	Promote the organisation and the activation of knowledge.

	Promote a crop of clinical data relevant and discriminant analysis.


The development of the reasoning is intimately linked to the development of knowledge and their structuring in memory (13). The ability to acquire and organise its knowledge depends on our ability to learn and to be able to recall these knowledge in need (10). Several learning methods offer the use of a mapping (conceptual maps) to promote the development and understanding of the metacognition (23). The development of the clinical reasoning evolves especially when the clinicians share and interact on different points of view or even on a meaningful clinical experience (16). Cicourel had already demonstrated the importance of the cooperation of the actors in presence for the elaboration of the diagnosis (24).

The collaborative learning methods of medical diagnosis at distance are an effective pedagogical alternative which can complete the inadequacies of the classical education. Our goal is to propose a model of learning which deals with the clinical reasoning learning as a collaborative activity, and which supports the simulation of CRL sessions at distance.

A COLLABORATIVE MODEL

In this paper we describe a collaborative model that supports clinical reasoning learning as a collaborative activity between clinicians (students, teacher) geographically distant, whose purpose is to make explicit an implicit process, to help on the one hand, the teachers to better support the clinical reasoning of their trainees, and on the other hand, to help learners to structure their thinking and approach, to better understand and interpret the elements of a clinical situation and to practice for situations rare.

The model is based on the study carried out in the field of collaborative research “CIB: Collaborative Informational Behaviour” by Karunakaran. It also takes account of the research related to the clinical reasoning learning in the medical pedagogy. The study carried out by Karunakaran takes into consideration the collaborative research whose objective is to understand the behaviour of users seeking in a collaborative way of information, typically in digital environments (25). However, in the present work we have put the emphasis on collaborative research in the clinical reasoning (clinical case) in an e-health environment by the combination of two models published recently: that of a very recent model of collaboration proposed by Karunakaran in the field of CIB, and that of a model of the clinical reasoning proposed by Nendaz whose purpose is to study the importance of integrating the CRL in the initial training in medicine in order to give students an overview explicit on their reasoning (26).

The proposed model demonstrates that:


	The clinical reasoning learning in collaboration includes a set of activities that take place in three phases: The formulation of the problem, the Collaborative Research and the use of the information. Some activities are specific to a particular phase, while others are common to all phases. The model allows explaining how these constitutive activities are related to each other, and how the organisational context is also a key element to understand the process of clinical reasoning in a group of learners. 

	Triggers play an important role because they act as critical transition points from Individual Information Behaviour (IIB) to CIB (25). These factors are those who bring an individual having to appeal to other individuals (therefore, to collaborate) to achieve his goal effectively and/or quickly (27).


In our collaborative model, we find several types of reasoning used:


	The reasoning procedural: considered as similar to the reasoning hypotheticodeductive.

	The interactive reasoning: interaction and active collaboration between learners and tutor are used to discuss the different points of view.

	The narrative reasoning: it is the ability to tell the story of the approach, summarise the essential steps of the problem.

	The educational reasoning: which seeks to recognise clinical elements that are similar to the learnt theoretical concepts.


This model is distinguished by the two processes of reasoning: that of the tutor and the learner. In a first time for the tutor: the supervision of a group of learners, we have trained teachers “How to support a group of learners in their diagnostic approaches by simple interventions?” In a second step for learners: to clarify their thoughts, we formed them to “How to structure their thought and their approach? How to perform a more complete assessment of the situation of the patient prior to intervene?”
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Figure  2: Collaboration in clinical reasoning for e-health environment.




According to Audetat, the teaching clinicians can, by simple interventions, support the clinical reasoning of their trainees by concentrating not only on their knowledge and their clinical decisions, but also on their process of analysis of clinical situations (28). CRL monitor interventions will be made in a way favoured in the purpose to (29):


	Support and encourage the early genesis of diagnostic hypotheses.

	Ensure that information gathering, during (medical) history drawing as well as during the review and paraclinical assessment is driven by the assumptions made.

	Encourage students to formulate the problem gradually and recurrently.

	Ensure that students are re-evaluating in a systematic way the assumptions emitted in the term of the story, at the end of the physical examination to get a relevant diagnosis, and finally at the end of the paraclinical investigation to select the final diagnosis.


Our model allows a group of students supervised by an experimented clinician geographically distant, to treat a clinical problem. The tutor acts as a source of clinical data of the patient. After presenting the problem by the tutor, each student build his own representation. In our strategy of collaborative learning, a set of triggers, activate the transition from individual learning to collaborative learning. In this respect, the tutor invites students to verbalise explicitly, to justify their intervention to generate early diagnostic hypotheses, to ask questions that will produce new data; to reassess those hypotheses in an iterative manner and encourage the formulation of the problem in a progressive and recurring way by questions such as: what diagnostic hypotheses have you in mind? Why do you ask this questions? Is the diagnosis better specified? Are other hypotheses generated?

In the light of collective representation, learners develop an appropriate plan of exploration; each between one of them must propose a diagnosis. The tutor requires learners to evaluate and synthesise the probable diagnoses to deduce a final and collective diagnosis; at the end of the third stage in the assessment of learning, learners and the tutor assess the performance of the Group of learners, the approach of resolution, identify the errors made, analyse the participation of the Group (a balance of the Group). The tutor assists learners in their strategies of self-evaluation and self-directed learning. Each learner strives to clarify for himself what he knows, what he will have to review or deepen. Each learner is responsible to complete alone his objectives of organisation and activation of his knowledge.

Figure 2 illustrates and explains how these sets of activities relate to the other. The model is based on three phases: A formulation of the problem, a collaborative learning process, and a synthesis and assessment phase.

Phase 1: Problem Formulation Phase

The problem formulation is the first step of our collaborative model, we can also call it “Individual learning” where the learner takes into account his cognition and metacognition to define or represent the problem. The ideal time of learning is when the student connects new information with prior knowledge network. Medical pedagogy researchers conclude that diagnostic competence pass through an early and appropriate representation in the mind of the doctor of the problem presented by the patient (23). So, it is very important to set the problem formulation as one of the key objectives of our model. This problem representation allows a semantic transformation, to give meaning to the elements, to express assumptions and to activate the relevant cognitive representations that will help lead to a diagnostic solution (1).


In our strategy of collaborative learning, the sharing of different representations leads to a collaborative search of the clinical problem to choose the most appropriate representation. The semantic representation triggers the transition from individual learning to collaborative learning. This transition occurs by a set of “triggers.” In other words, the triggers are critical points of this transition. Among these triggers, we can quote: learner’s insufficient knowledge, lack of expertise, variance in representations.

Phase 2: Collaborative Learning Phase

The triggers we discussed in the previous phase lead to a “collaborative learning” phase in which several learners collaborate together to discuss the different representations shared by the previous phase to choose the most relevant.

During this whole phase, the tutor invites learners to verbalise explicitly and to justify their intervention, to generate early diagnostic hypotheses, to proceed to an oriented collection of information and to reassess these assumptions in an iterative manner.

In this learning model, the early generation of hypotheses allows learners to better structure the clinical problem in discussing the different shared representations. This iterative strategy offers learners the opportunity to collaborate and communicate their proposals whose objective is to improve their approach to solving the problem. The tutor thus encourages learners to focus exclusively on the most relevant assumptions.

This phase includes the following:


	Generation of hypotheses: propose a hypothesis(s) to explain or resolve the situation.

	Verification of the assumptions: justify the additional information necessary for the audit and/or evaluation of the assumptions.

	Oriented data collection: collection and interpretation of clinical data, guided by the initial assumptions.

	Non-oriented data collection: learners ask the tutor of the additional information necessary for the audit and/or evaluation of the assumptions.

	Prioritisation of assumptions: re-evaluate assumptions based on the comments and additional data and formulate others, if necessary.


During this phase the tutor supports the formulation of the problem of in a progressive and recurring way. In the end the tutor requires learners to make a synthesis of the semiological key elements in the form of a syndromic summary to formulate the problem by a collective representation in order to evaluate it.

Phase 3: Synthesis & Evaluation Phase

In the light of the collective representation, learners establish an appropriate plan of exploration. The development of the latter and paraclinical data required are unveiled by the tutor who allows the last reassessment of the assumptions of the differential diagnosis, the selection of the final diagnosis and the development of a plan of appropriate treatment. In this step the role of the tutor is essential for learners to urge them to justify their likely diagnostic.

The tutor asks students to synthesise the problem and discuss the diagnostic path adopted by the group. This step is important to later facilitate the transfer and application of knowledge to other similar clinical situations; the tutor assists students in the organisation and the mapping of their knowledge. This phase includes the following:


	Collective problem representation: to share the newly acquired knowledge (syndromic summary) and apply them to the resolution.

	Development exploration plan: depending on the assumptions used, the group claims the tutor to give the results of further tests considered essential to progress in diagnostic reasoning.

	Summarise the problem: the tutor asks students to synthesise the problem and discuss the diagnostic path adopted by the group to develop a collective final diagnosis.

	Learning assessment: learners and tutor assess the performance of the group, of the solution proposed, identify the errors made, analyse the participation of learners.


Tutor assists learners in the progressive development of their strategies of self-evaluation and self-directed learning. After individual reflection, each learner strives to clarify for himself what he knows, what he will have to review or deepen. Each student is responsible for completing alone his objectives the organisation and the activation of his knowledge. In the term of this phase, the tutor recontextualise the knowledge discussed by illustrating them through additional examples.

The formalisation of these iterative processes (table, concept map, etc.) allows having a structure simple and readable that sums up most of our collaborative approach. In addition, it is an ideal for learners to update the metacognitions and cognitions.

CONCLUSION AND PROSPECTS

In this paper, we presented a collaborative model that supports the learning of clinical reasoning (CR) as a collaborative activity between clinicians (students, teachers) geographically distant and that promotes skill improvement in the clinical environment. The model is primarily dedicated to the design of collaborative learning environments for medical diagnostics, in synchronous mode. This proposal is based on the study carried out by some works in the CIB domain “Collaborative Informational Behaviour“, which considers triggers as specific triggers that move an individual from a situation of individual information search to a situation of collaboration. To have a relevant learning model, we have tried to exploit the cognitive studies carried out in the field of medical pedagogy that have attempted to identify the basic principles for CRL and the factors that may influence them. However, at the present stage of research, there are still many areas of shadow that need to be clarified.

The model allows answering relevant questions in the field of teaching-learning of clinical reasoning such as:


	How to encourage the student to make the complete assessment of the patient’s situation before intervening?

	How to facilitate the learning of abstract concepts such as clinical reasoning, resolution, clinical decision-making, critical thinking and reflexive thinking?

	How do clinician teachers support the clinical reasoning of their trainees?

	How to develop a “teamwork” behavioural skill?


However, the model deserves to be further refined and experimented in a real environment. This approach will certainly allow us to objectively measure the scope of the choices that have been adopted in this paper.
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ABSTRACT

Near-peer microlearning session in surgical topics were piloted, and feedback gathered from students and teachers to advise improvement. Sessions were run fortnightly over three months. Core Surgical Trainees (CSTs) chose topics to teach Foundation Year Doctors (FYDs) and were briefed on the intention of the sessions – 15 minutes teaching with clear learning points. After the pilot, online surveys were completed by students and teachers for feedback. Students found the topics of teaching appealing, while the format was of secondary attraction. The different format was noted by 60% of students, although 60% also reported the sessions as lasting 30 minutes–1 hour. Teachers reported being well briefed, but found the format difficult to prepare for. About 66.7% reported a planned session length of 15 minutes –30 minutes. Obstacles to attendance revolved around difficulties extricating themselves from clinical duties. Students suggested regularity of sessions would help attendance, as would promoting awareness among firms. For teachers, a more structured brief could facilitate building the microlearning session. Future sessions should include knowledge tests to ascertain effectiveness of teaching.

Keywords:  Near-peer teaching, Microlearning, Medical education

INTRODUCTION

Peer and near-peer teaching involves teaching by peers within the learner group, or by those slightly senior to the learners. They are well-established, effective teaching methods in medical education, especially within medical schools. Later in training, taking time from clinical duties to both lead and attend teaching sessions becomes more difficult, and the extent of peer or near-peer teaching becomes more variable. However, these teaching methods can be seen to be useful in the post-graduate setting for both learners and teachers (1).

Microlearning is a teaching method which can have varying definitions in different contexts. At its core is the concept of teaching on a small scale, be that in terms of time, content, learners or materials (2). Generally, it involves short teaching sessions, with the intention of delivering a small number of focused teaching points, and often incorporates computer or technology-based learning. This format allows effective teaching to take place within time-constrained conditions such as the clinical work-place.


Locally, teaching for the Foundation Years (FY) doctors was taking place for one hour weekly and were mostly of a lecture format. Previous feedback had remarked on a lack of teaching in surgical topics, but the number of one hour sessions available were required to cover the FY curriculum. Pilot sessions of near-peer microlearning in surgical topics were run to establish whether and how these could be a useful addition to the current teaching programme.

METHODS

Microlearning sessions were intended as 15 minutes of teaching, using any material desired. PowerPoint presentations were discouraged due to being felt inappropriate for the length of time. A maximum of three learning points were suggested. Each session was led by a Core Surgical Trainee who was briefed by email. These teaching trainees were one to two years ahead in their medical training than the FY learners, and worked at the same hospital. The teachers chose the topics to be taught. The author contributed to this teaching, but did not attend or supervise other sessions.

The programme was run fortnightly over three months. A previous programme had found that learners were less likely to attend teaching at the beginning and end of the working week due to clinical workloads often being heavier at these times. Similarly, they were also less likely to attend out-of-hours sessions. The time for the microlearning sessions were therefore booked to avoid these pitfalls and to avoid other teaching sessions.

The exact time and room location for each fortnight’s teaching sessions were organised through the local postgraduate foundation programme administrator. Information regarding the sessions was disseminated to the FY doctors via email.

Institutional review for ethical approval was not requested as the sessions and associated feedback were organised as part of the wider in-house post-graduate teaching programme. Participation in both teaching sessions and feedback surveys was entirely voluntary, and the surveys did not collect any identifiable data. The project did not pose any substantial risks to students or teachers.

After the pilot period, two online surveys were distributed; one to the FY doctors and one to the Core Surgical Trainees (CSTs). Part of the FY survey also considered motivations and obstacles of attendance, therefore even those who had not managed to attend were encouraged to complete the first part of the survey in order to assess these issues. Multiple answers could be selected when considering reasons for certain behaviours and preferences.

RESULTS

Integral to the concept of microlearning, the near-peer taught sessions were held in small groups. Of the nine respondents to the FY learners’ survey, six had attended the sessions and three had not. There were four respondents to the CST teachers’ survey.

FY Learners

FY respondents had wanted more surgical teaching and found the topics being covered appealing, with 66.7% stating these reasons as motivation for attending. The format was of secondary attraction, with 16.7% choosing the shorter sessions, smaller groups and the CST teachers as the draw.

Clinical duties presented the greatest obstacles to attendance, either in their timing or volume of work (50%–66.7%). One respondent felt that the topics were not relevant. Interestingly, two respondents felt that an obstacle to attendance was the non-mandatory nature of the sessions. A free text answer suggested that making them compulsory would make the respondent more likely to attend. Other free-text answers proposed logistical changes, making the sessions more regular, with a fixed day, time and location, would also facilitate attendance.


Positively, 100% of FY attendees felt they left the teaching sessions with the desired one or two key learning points. The sessions were felt to have a different format to other teaching by 60% of respondents, although 60% also reported the sessions as lasting 30 minutes to 1 hour – not quite in keeping with the microlearning concept! (Table 1).

Core Surgical Trainee (CST) Teachers

CST respondents who taught the sessions were motivated by their enjoyment of teaching, and its usefulness both for their own learning, and in portfolio-building. These reasons were chosen by 100% of the respondents as encouraging factors for teaching. Only one respondent felt that they had sufficient time available in their work schedule to encourage them to teach. Lack of time for teaching (75%), and for preparing sessions (100%), were the main obstacles cited. Lack of knowledge was cited by 25%.

All respondents reported being well briefed, but found the format difficult to prepare. Three quarters reported a planned session length of 15 minutes–30 minutes, with the rest planning less than 15 minutes. Respondents stated that at least three days had been given to prepare for the teaching sessions, some had over a week. All CST teachers felt that this was enough time.

When surveyed, a variety of preferences were given for choosing teaching topics (Figure 1). When preparing the sessions, 75% of teacher respondents adapted previously-used teaching material for these sessions, the rest used new material. Resources used still included PowerPoint presentations, but also paper flipcharts and handouts.


Table 1: FY attendees impressions about the format of teaching



	Sessions felt to have different format?

	Percentage of respondents

	Estimated length of sessions

	Percentage of respondents




	Yes

	60%

	< 15 minutes

	20%




	No

	20%

	15–30 minutes

	20%




	Some

	20%

	> 30 minutes

	60%






[image: art]

Figure  1: CST’s preferred methods of topic selection.




DISCUSSION

Although the expectedly small sample size precluded true statistical analysis, this pilot has suggested that near-peer microlearning sessions for surgical teaching are feasible and do engage both CST teachers and FY learners. As a pilot, the project did not directly examine the efficacy of the teaching, but was used to identify practical and logistical issues in running the teaching programme. Appropriate organisation and running of the programme and associated studies is essential before efficacy can be validly assessed.

Such issues to improve upon were identified in these surveys. Most of these related to attendance and preparation of the sessions. FY survey results showed that the FY learners were interested in surgical teaching, regardless of the format, but found it difficult to attend due to the volume of clinical work. Free-text feedback suggested that formalising the time and venue of teaching and holding it on a more frequent, weekly basis, would help facilitate attendance. It was also suggested informing firms of the teaching and even making the sessions mandatory.

The microlearning sessions were piloted as an adjunct to current teaching and as such were deliberately not made mandatory to avoid over-burdening the FY doctors. The feedback suggesting this could be interpreted in at least two ways; FY doctors may feel the extra “draw” of being obliged to attend teaching is necessary for their attendance, or they may feel they would be more able to disengage from non-urgent clinical work if they had the justification of mandatory teaching. One respondent suggested that raising awareness of these sessions among other members of their clinical teams would enable better attendance, indicating that justification to the team is a point that needs addressing.

CST teacher survey feedback suggested that although the microlearning concept was one they felt engaged with, the practicality of preparing a teaching topic was more difficult than initially envisaged. Although briefed for a 10 minutes–15 minutes presentation, most CST teachers reported planning a 15 minutes–30 minutes session, while FY learners reported most sessions lasting over 30 minutes. If this were the case, the concept of microlearning would be somewhat diluted. When designing the next study, a more structured approach will be needed. This would include the choice of pre-determined topics based on FY requests and the curriculum, and clearer, objective instructions on how to prepare a microlearning session. These changes should make preparation easier for the CST teachers, to deliver true microlearning sessions.

Finally, future programmes and studies should of course continue to gather feedback in a timely manner from both teachers and learners, including assessment of the efficacy of the teaching itself. Near-peer teaching has been shown to be useful to both teachers and students in providing a mutually beneficial learning and development environment (3). However, literature on its efficacy in medical education is scarce, and even more so for microlearning. The next iteration of this teaching programme should therefore also implement measures to assess the effectiveness of the teaching.
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ABSTRACT

Debriefing is an essential component of simulation-based learning. It helps to consolidate knowledge as well as skills by utilising reflective practice. Non-Western cultures have a variety of reasons and characteristics why debriefing needs to be conducted in a customised and perhaps modified way. Rigid models of debriefing may not work in eastern cultures. With globalisation, the healthcare scene will continue to evolve and so will the methodologies of teaching and learning. Both staff and patients from different regions, countries and culture will be more likely to cross paths and work or interact with one another. As such, cross cultural understanding and training becomes important. This paper discusses what some of the observed cultural differences between the “west and east” are and puts forth suggested steps for debriefing facilitators to be aware of. Indeed, “culture need not eat strategy“, yet the two can work hand in hand synergistically.

Keywords:  Culture, Debriefing, Simulation-based learning, Western, Eastern

INTRODUCTION

Culture and Strategy

Culture represents the values, behavioural and social norms that are learnt, taught and passed on in society or groups. It also reflects the beliefs, customs, language and history of an ethnic group or a group of similar people. What is transmitted from generation to generation can at times, be influenced by both internal and external factors. Cultural norms and expectations in society can determine if certain behaviour and manifestations are acceptable and desirable or otherwise. Each culture also has its own relatively unique style of communications, work attitudes, sharing of feelings, family and friendship roles as well as other rituals (1–4).

For both educators and clinicians it is very useful to develop cultural awareness, understanding and competence in knowledge, skills and attitude, pertaining to their students and patients. More so in multi-ethnic societies, this competence need to be better developed and embedded in these practitioners, in order not to offend others. If they are unfamiliar with the cultural frame of reference, they may inadvertently, appear offensive or even judgemental, in certain circumstances.

One very common way of dividing culture has been using eastern and western cultures. Though an oversimplification, it is still utilised and made reference to. For example, which countries fall into the eastern or western categorisation? Nevertheless, the eastern culture is often said to favour collective and group identity as compared to the western culture, which is thought to veer towards individual autonomy. Perhaps these differences are noted due to observed differences in thinking patterns, value views, “group consciousness” or “benefit consciousness” (5–7). Indeed some of these are anecdotal and not evidence-based, but it is also no secret that communication etiquette varies across culture. This means that it is important for us to understand who we are talking to. Facilitators must thus understand cultural norms and be able to pick up nuances. It is important to be aware of these cultural issues and cues because the trainees and participants may have their own perspectives in a simulation scenario.

With Joint Commission International accreditation of healthcare institutions, when dealing with multi-lingual and multi-ethnic persons, there is a need to have interpreters who can be called upon, when these people turn up. Interpreters can certainly help align the language part of understanding and interacting but it does not fully address the deeper cultural elements and characteristics.

With globalisation, the healthcare scene will continue to evolve and so will the methodologies of teaching and learning. Both staff and patients from different regions, countries and culture will be more likely to cross paths and work or interact with one another.

Institutions and departments would already have their key performance indicators and comprehensive strategies in place. The latter can range from those required for day to day running and operations, to medium and longer term ones. Strategies are usually documented and recorded, whilst culture, which can be more ad hoc, will often determine how things get done. Besides the broader organisational and departmental culture, cultural practices of individuals in the organisation is also important. In fact, both aspects have to be given some perspective in formulating strategies, guidelines and standard operational procedures. This way, “culture cannot eat strategy” but instead, “feed each other“, synergistically.

Simulation, Debriefing and Culture

One of the areas in medical education that has taken big leaps, especially in the last decade, is simulation based learning (5, 7–9). The options, spectrum and modalities are wide ranging. One of the aspects of simulation based learning that can be significantly impacted by culture is debriefing (7, 8, 10, 11). This is most likely because it touches on the values of practitioners, inculcating changes and reflective practice as well. Whilst there are models and strategic approaches to debriefing, the cultural elements are often overlooked or only given secondary considerations. Debriefing’s role is key in facilitated reflection, after experiential learning in simulation-based encounters. This is usually conducted in a psychologically safe learning environment. It will be extremely helpful if trainers and facilitators conducting debriefing are made aware of and perhaps given some exposure and empowerment in handling issues that may arise, related to culture.

In debriefing, culture and cultural practices can have an impact in a variety of way.


	Debriefing involves the open sharing of feelings and thoughts in the presence of the other members of the healthcare team and the facilitators. There is a need to be able to overcome shyness and be confident to be able to do this well and benefit from the experiential learning. To be able to express one self, there is a need to have a “zone of safety” or comfort zone for people to be able to express themselves freely. The eastern or Asian culture, which is more aware of hierarchy, respect and seniority may tend to be restrictive towards achieving this important goal of debriefing. Thus, frank and honest sharing may not come forth so readily. Participants may hold back their actual inputs and feelings and prevent what they may feel as a cause to “lose face”.

	Debriefing involves questioning appropriately and in a constructive way, certain actions and decisions made by team members. This may be avoided by both facilitators and participants, as in the eastern culture, it may come across as being antagonistic, and thus, less collegial and unacceptable. This frame of mind or mental models of participants are also impacted by cultural elements.

	As debriefing often involves video playback and discussion on specific tasks and actions, discomfort and resentment may arise in such strategies, thus reducing participation from some sectors and personnel.

	The process of giving and receiving feedback is also culturally driven, making it harder to stick to a set or planned strategy. Flexibility will be required and the facilitator should be aware of this and be able to customise and manage accordingly.

	Simulation based learning involves “interaction with mannikins” and may be less culturally acceptable to some. Others may find it harder to “suspend their disbelief“, due to certain entrenched beliefs and practices.

	The teams involved in some simulation based training are multi-professional and multi-disciplinary. As such, in the Asian setting, it may be more difficult for a nurse to question a doctor, or a junior doctor to question a more senior colleague, knowing the differences with which these different healthcare professions are viewed in the local context.

	Also, the practice of “mitigated speech” (which refers to the situation where according to cultural values, one needs to be more polite and defer opinion or comments to “authority”), may tend to downplay what is actually being said during the debriefing sessions (12).

	It has also been noted that across Asian culture, conversations tend to be more “receiver-oriented“, whereas in the western context, the responsibility is on the “speaker” to communicate and share the ideas clearly (6, 7).

	Getting learners or participants to lead the debriefing process is more challenging in Asian societies. This may result in the facilitator talking more (facilitator-led debriefing) and providing the answers and inputs. This discourages the active participation of the learners.

	Debriefing involves active and voluntary participation. However, in Asia, “silent participation” can be the norm in various settings, thus making it necessary to have some modifications and customisation of the western style debriefing, many of us are used to.


Suggested Steps and Interventions for Customisation

With a variety of multi-faceted and complex issues to consider in debriefing different groups, the following are some of the points of consideration for facilitators and trainers involved in cross-cultural, multi-society and multi-ethnic work.


	To deepen the understanding and explore further, the motivations to learning in the various cultural groups.

	Facilitators involved in this type of work and debriefing must make an effort to learn the values in different culture as this can be closely linked to the work conducted in debriefing. This can also help maximise benefit from the courses and simulation-based learning activities that are carried out.

	Develop understanding of culture-based respect in certain societies, such as for seniors or for certain professions.

	Consider also gender biases due to cultural understanding and practices.

	As debriefing requires a “safe learning environment” for participants to open up, do take time to find out what this entails amongst different groups.

	It is also good to be able to have a mental map of whether the society or group veers towards more individualised versus collective representation. This can help make the decision to use either individualised or collective debriefing. The latter may provide more insight to group dynamics and enable the voicing of alternative viewpoints. This can eventually help enhance understanding.

	The choice of scenarios may also play a part in being able to get certain messaging across or bring forth certain course of action and performance. Thus, for persons writing and planning scenarios, it might be useful to talk to the local representative to get some inputs and ideas pertaining to this.

	At times, it may be helpful to introduce a game to enable the facilitator to make certain necessary observations of the participants. However, thus does require time investment and of course, the choice of an appropriate game or exercise.

	For facilitators handling such groups, clear briefing at the beginning to explain what debriefing entails may be useful, especially for groups doing this for the first time. The definition, process and phases of debriefing can be shared. There should also be a platform for the participants to ask questions and clarify.

	It is good practice to share the observations and experiences of facilitators who have done cross cultural work and debriefing with others. This can also be a platform for sharing best practices or a circle for community of practice work.


Facilitators have a role to help learners to reflect, understand and ensure they do not leave with misinformation about simulation or debriefing. They are expected to share honestly, provide a psychologically safe environment, and maintain confidentiality of the sessions. Facilitators who are more experienced will be able to vary the level of facilitation according to the group, their culture and their experience. For example, facilitation can be at low, intermediate and high levels. For low level facilitation, there will be a higher level of facilitator involvement and for the high level facilitation, participants may even lead, with low faculty involvement.

Debriefing: The Final Word…

Debriefing itself is a cultural practice used to reflect on and review after some action has taken place. Debriefing is done not only in medicine, but in other industries such as aviation and the military. This is usually for the purpose of developing new strategies by reviewing, analysing and discussing pertinent (simulated or real) events. Debriefing is relevant in high stakes environment where errors can have considerable and significant consequences. The language and conduct of debriefing is also cultural and cognitive. In fact cognition is affected by culture as well. Thus, how the debriefing is conducted, and organised, how long it takes, volume of speech and gesturing involved and the relative participation of all members is important. It is important to give these elements some thought as they do have a bearing on how our learners learn and acquire good practice (13–14).

There are currently various models used in debriefing. In appropriate setting, facilitators will need to practice some flexibility and customisation. These models need to be reviewed with a culture-sensitive perspective so that learners in these settings can maximise their learning from the debriefing sessions, despite their cultural inclination. Prior exposure and training from facilitators will also be helpful (14–19).

Studies have shown that the most impactful and maximum learning happens after the debriefing. The debriefing elements of simulation-based learning is the most vital component of the experience. Knowing this, facilitators must focus on doing the debriefing “right” and in an acceptable way, whatever cultural environment they are instructing in (5, 14, 20–21).


Strategy is often seen as more important than culture in the creation of high performance teams. This may be a dichotomy which needs to be changed, as the best strategy will not count much the team members do not feel they are empowered, appreciated and “belong” together. These elements represent some of the cultural pointers to be considered. Strategy and culture must go hand in hand. Strategy provides the clear vision and direction, whilst culture ensures it can all be delivered effectively.
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ABSTRACT

Many medical educators appear to struggle with their educational identity. Most all faculty will agree that their job is to provide the best instruction (training) possible to students. However, a large contingent of faculty will also agree that they have a responsibility to both their institution and their profession to essentially serve as “gatekeepers of the curriculum” by attempting to distinguish the most able from the least able students. In fact, many calls from graduate medical education encourage such behaviours. Unfortunately, this dual-purpose identity increases the risk of causing significant harm to both instructional effectiveness and student learning. This article discusses the philosophical differences in assessment approaches and challenges educators to consider the question “Is it my job to sort talent, or develop talent?” and respond appropriately with one’s teaching and assessment practices.
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INTRODUCTION

Many medical educators appear to struggle with their educational identity. Most all faculty will agree that their job is to provide the best instruction (training) possible to students. However, a large contingent of faculty will also agree that they have a responsibility to both their institution and their profession to essentially serve as “gatekeepers of the curriculum” by attempting to distinguish the most able from the least able students. In fact, many calls from graduate medical education encourage such behaviours (1). Unfortunately, this dual-purpose identity increases the risk of causing significant harm to both instructional effectiveness and student learning.

SORTING VERSUS DEVELOPING TALENT

Internationally renowned educator Thomas Guskey often asks K-12 teachers a critical question that helps teachers identify their proper role as instructors and assessors. This author would like to pose this same question to instructors in medical and health professions programs. That is, “Is it my job to sort talent or develop talent?” The answer cannot be both, as there is no in-between. If one’s purpose is to sort talent, then the instructor must do everything s/he can to maximise differences in students’ abilities on all measures of learning. To accomplish this goal, faculty will often:


	Construct examinations that are unduly rigorous;

	Convey instruction that focuses on trivial details and subsequently assess students on minutiae concepts and content;

	Utilise norm-referenced assessment practices that judge students’ performance relative to their peers; and/or

	Employ prescribed grade distributions in which a pre-determined percentage of students will receive each possible grade (e.g., the top 15% of performers will receive an “a“/“honors“, etc.).


Each of these practices have been criticised in the research literature due to concerns about appropriateness, effectiveness, fairness and/or validity (2–5).

In truth, most educators in professional medical programs will rarely, if ever, be expected to sort talent. Admissions committees are charged with making selection decisions by sorting talent and selecting the most desirable students to offer admission. Thus, these efforts negate the need for any further talent sorting. However, it is easy to understand how many educators might be confused about their instructional roles. Perhaps the greatest source of confusion is admissions tests (e.g., MCAT, GRE, etc.) whose purpose conflicts with most every other type of tests administered to students (e.g., classroom assessments, licensure examinations, etc.). Admissions tests intend to sort talent by differentiating examinees’ abilities using a norm-referenced approach. These types of tests are considered “instructionally insensitive“, (6) as examinees are not provided deliberate instruction and subsequently assessed on the material. As with most any instructionally insensitive test, items that fail to discriminate students’ abilities (e.g., easy items) are of little value so only a few of these items typically appear on these assessments. Instead, most items are purposefully difficult and possess good discriminatory abilities.

If one’s goal is to develop talent, and it ought to be for every educator, then one should go about things differently. First, assessments should be criterion-referenced so that performance relative to a particular standard is measured, as opposed to performance relative to one’s peers. Unlike admissions tests, classroom assessments should be “instructionally sensitive“, meaning students should be provided instruction and subsequently assessed on that material (7–8). Next, faculty should specify the learning outcomes for their course and identify what specifically students should be able to do by the end of the course. After these expectations are made clear and students are informed of how their performance will be measured, faculty should proceed to do everything possible to maximise learning opportunities for all students and ensure that all students achieve the intended outcomes. If instructors are successful teaching and students are successful learning, there will be little to no variation in students’ performance measures. Further, given the immensely talented population of students in any graduate or professional program it is entirely plausible that most every student will receive excellent marks. Thus, one should be careful not to dismiss courses in which most students receive excellent marks as “too easy” or of inadequate quality. In truth, even the most challenging courses ought to yield a gradebook full of high marks when both students and faculty perform their functions excellently.

CONCLUSION

Many instructors appear to struggle with their educational identity. While virtually all educators are concerned with developing talent, many erroneously believe they should also be concerned with sorting talent. The implications of this mistaken identity can be quite costly with respect to faculty effectiveness and student learning. This author challenges educators to consider the question “Is it my job to sort talent, or develop talent?” and respond appropriately with his or her teaching and assessment practices.
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