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The emergence and global spread of COVID-19 has disrupted the traditional mechanisms of education throughout the
world. Institutions of learning were caught unprepared and this jeopardised the face-to-face method of curriculum delivery
and assessment. Teaching institutions have shifted to an asynchronous mode whilst attempting to preserve the principles
of integrity, equity, inclusiveness, fairness, ethics, and safety. A framework of assessment that enables educators to utilise
appropriate methods in measuring a student’s progress is crucial for the success of teaching and learning, especially in
health education that demands high standards and comprises consistent scientific content.
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| 1. Assessment in a Synchronous and Asynchronous Environment

Assessment can be conducted in a synchronous and asynchronous environment. Assessment in a synchronous
environment is conducted in real-time and can be face-to-face or online, whereas asynchronous environment interaction
does not take place in real-time can be via virtual or any other mode. Difference between synchronous and asynchronous
environment assessment is given in Table 1.

Table 1. Difference between synchronous and asynchronous environment assessment.

Synchronous Asynchronous

Real-time—time bounded Anytime—the flexibility of time

Less time available for the student to respond to the question  More time available for the student to respond to the question

Exam at one location Exam at multiple locations—more convenient to the student

During COVID-19, social distancing has become the “new normal” and it is difficult to conduct synchronous examinations
face-to-face because they are complex and require significant infrastructural development. Although this is challenging in
the immediate pandemic period, many modifications are being tested. This has led to innovations in teaching, learning,
and assessment such that asynchronous learning, interactive visuals, or graphics can play a significant role in stimulating
the learning process to reach higher-order thinking.

The asynchronous method allows more flexibility regarding time and space. Several online assessment methods are
flexible, where the interaction of participants may not occur at the same time. The asynchronous online examination can
offer a practicable solution for a fair assessment of the students by providing complex problems where the application of
theoretical knowledge is required. The structure allows adequate time for research and response and is a suitable method
of assessment in the present situation. In light of COVID-19, the conventional assessment appears far from feasible and
we are left with little choice but to implement the online asynchronous assessment methods L2131,

| 2. Development of Assessment for an Asynchronous Environment

Assessment in an asynchronous environment can be given to the students by posting the material online and allowing
students the freedom to research and complete the assignment within the allotted period. It broadens the assessment
possibilities and offers the teacher an opportunity to explore innovative tools, because it represents the open book format
of an examination but suffers from drawbacks of plagiarism and copying, especially in mathematical subjects. There are
also information technology, issues such as software availability and internet connectivity (Eigure 1) (24131,
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Figure 1. Asynchronous assessment method.

In medical education, asynchronous assessment modalities should require the application of theoretical knowledge as
well as critical thinking while interpreting clinical data. These could be realised by case studies and problem-based
guestions.

A valid, fair, and reliable asynchronous assessment method can only be designed and developed by considering the level
of target students, curricular difficulty, and the pattern of knowledge, skill, and competence levels to be assessed. The
level of target students refers to the target group, i.e., whether the examination paper is intended for undergraduate or
postgraduate students. Checking the knowledge of the undergraduate students’ exam papers will be based on their year
of study. Students in the first year of study will be assessed on theoretical knowledge, while final year students will be
faced with questions that require more clinical-based knowledge.

The validation of the assessment method should be done on a trial basis before it is approved for implementation.
Evaluation should be conducted based on item analysis of student performance and the difficulty index of questions to
differentiate excellent, good, and poor students EIEIE, For asynchronous assessment, the teacher utilises various tools to
diagnose the knowledge, skill, and competence of students; some of these modalities include open-ended questions,
problem-based questions, virtual OSCE (Objective structural Clinical Examination), and an oral examination. A well-
designed course with the competencies and measurable learning outcomes helps determine the modes of assessment.
Upon choosing a mode of assessment, the questions are developed considering the criteria of reliability, validity, and
accuracy. After the questions are prepared and administered to the students, the final step is to evaluate their
performance (Figure 2) BISIT,
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Figure 2. Online assessment and its parameters.

2.1. Open-Ended Questions

Open-ended questions are useful when a teacher wants insight into the learner’s view and to gather a more elaborate
response about the problem (instead of a “yes” or “no” answer). The response to open-ended questions is dynamic and
allows the student to express their answer with more information or new solutions to the problem. An open-ended
question allows the teacher to check the critical thinking power of the students by applying why, where, how, and when
type questions, that encourage critical thinking. The teacher is open to and expects different possible solutions to a single
problem with justifiable reasoning. The advantage of open-ended questions over multiple-choice questions (MCQs) is that
it is suitable to test deep learning. The MCQ format is limited to assess the facts only, whereas open-ended questions
evaluate the students’ understanding of a concept. Open-ended questions help students to build confidence by naturally
solving the problem. It allows teachers to evaluate students’ abilities to apply information to clinical and scientific



problems, and also reveal their misunderstandings about essential content. If open-ended questions are properly
structured as per the rubrics, it can allow students to include their feelings, attitudes, and understanding about the
problem statement which requires ample research and justifications, but this may not be applicable in all cases, e.g.,
‘What are the excipients required to prepare a pharmaceutical tablet?’—in this case, only a student’'s knowledge can be
evaluated. Marking open-ended questions is also a strenuous and time-consuming job for the teachers because it
increases their workload. Open-ended questions have lower reliability than those of MCQs. The teacher has to consider
all these points carefully and develop well-structured open-ended questions to assess the higher-order thinking of the
students A teacher can assess student knowledge and ability to critically evaluate a given situation through such

guestions, e.g., ‘What is the solution to convert a poorly flowable drug powder into a good flowable crystal for
pharmaceutical tablet formulation?’ [EIL0L1A2][13]

2.2. Modified Essay Questions

A widely used format in medical education is the modified essay question (MEQ), where a clinical scenario is followed by
a series of sequential questions requiring short answers. This is a compromise approach between multiple-choice and
short answer questions (SAQ) because it tests higher-order cognitive skills when compared to MCQs, while allowing for
more standardised marking than the conventional open-ended question [1QIL1I(12],

Example 1: A 66-year-old Indian male is presented to the emergency department with a complaint of worsening shortness
of breath and cough for one week. He smokes two packs of cigarettes per month. His past medical history includes
hypertension, diabetes, chronic obstructive pulmonary disease (COPD), and obstructive sleep apnoea. What are the
laboratory tests needed to confirm the diagnosis, and what should be the best initial treatment plan? After four days the
patient’s condition is stable; what is the best discharge treatment plan for this patient?

Example 2: You are working as a research scientist in a pharmaceutical company and your team is involved in the
formulation development of controlled-release tablets for hypertension. After an initial trial, you found that almost 90% of
the drug is released within 6 h. How can this problem be overcome, and what type of formulation change would you
suggest so that drug release will occur over 24 h instead of 6 h?

2.3. “Key Featured” Questions

In such a question, a description of a realistic case is followed by a small number of questions that require only essential
decisions. These questions may be either multiple-choice or open-ended depending on the content of the question. Key
feature questions (KFQs) measure problem-solving and clinical decision-making ability validly and reliably. The questions
in KFQs mainly focus on critical areas such diagnosis and management of clinical problems The construction of the
questions is time-consuming, with inexperienced teachers needing up to three hours to produce a single key feature case
with questions, while experienced ones may produce up to four an hour. Key feature questions are best used for testing
the application of knowledge and problem solving in “high stake” examinations [L3I[14]15]

2.4. Script Concordance Test

Script concordance test (SCT) is a case-based assessment format of clinical reasoning in which questions are nested into
several cases and intended to reflect the students’ competence in interpreting clinical data under circumstances of
uncertainty 12161 A case with its related questions constitutes an item. Scenarios are followed by a series of questions,
presented in three parts. The first part (“if you were thinking of”) contains a relevant diagnostic or management option. The
second part (“and then you were to find") presents a new clinical finding, such as a physical sign, a pre-existing condition,
an imaging study, or a laboratory test result. The third part (“this option would become”) is a five-point Likert scale that
captures examinees’ decisions. The task for examinees is to decide what effect the new finding will have on the status of
the option in direction (positive, negative, or neutral) and intensity. This effect is captured with a Likert scale because
script theory assumes that clinical reasoning is composed of a series of qualitative judgments. This is an appropriate
approach for asynchronous environment assessment because it demands both critical and clinical thinking LALEIL9]

2.5. Problem-Based Questions

Problem-based learning is an increasingly integral part of higher education across the world, especially in healthcare
training programs. It is a widely popular and effective small group learning approach that enhances the application of
knowledge, higher-order thinking, and self-directed learning skills. It is a student-centred teaching approach that exposes
students to real-world scenarios that need to be solved using reasoning skills and existing theoretical knowledge.
Students are encouraged to utilise their higher thinking faculty, according to Bloom’s classification, to prove their
understanding and appreciation of a given subject area. Where the physical presence of students in the laboratory is not



feasible, assessment can be conducted by providing challenging problem-based case studies (as per the level of the
student). The problem-based questions can be an individual/group assignment, and the teacher can use a discussion
forum on the learning management system (LMS) online platform, allowing students to post their views and possible
solutions to the problem. The asynchronous communication environment is suitable for problems based on case studies
because it provides sufficient time for the learner to gather resources in the search for solutions [Z4I[L5I[18]

Teachers can engage online learners for their weekly assessments on discussion boards using their LMS. A subject-
related issue based on lessons of the previous week can be created to allow student interaction and enhance problem-
solving, skills e.g., pharmaceutical formulation problems with pre-formulation study data, clinical cases with disease
symptoms, diagnostic, therapeutic data, and patient medication history. Another method is to divide the problem into
various facets and assign each part to a separate group of students. At the end of the individual session, all groups are
asked to interact to solve the main issue by putting their pieces together in an amicable way. Students must be given clear
timelines for responses and a well-structured question which is substantial, concise, provocative, timely, logical,
grammatically sound, and clear 2811720, The structure should afford a stimulus to initiate the thinking process and offer
possible options or methods that can be justified. It should allow students to achieve the goal depending on their
interpretation of the data provided and the imagination of each responder to predict different possible solutions. The
participants need to complement and challenge each other to think deeper by asking for explanations, examples,
checking facts, considering extreme conditions, and extrapolating conclusions. The moderator should post the questions
promptly and allow sufficient time for responders to post their responses. The moderator then facilitates the conversations,
and intervenes only if required to obtain greater insight, stimulate, or guide further responses.

The discussion board is to be managed and monitored for valid users in a closed forum from a registered device through
an official IP address. The integrity issue raised is really difficult and the examiner has to rely on the ethical commitment of
the examinee.

2.6. Virtual OSCE

Over recent years, we have seen an increasing use of Objective Structured Clinical Examinations (OSCES) in the health
professional training to ensure that students achieve minimum clinical standards. In OSCE, simulated patients are useful
assessment tools that evaluate student—patient interactions related to clinical and medical issues. In the current COVID-
19 crisis, students will not be able to appear for the traditional physical OSCE, and a more practicable approach is based
on their interaction with the virtual patient. The use of a high-fidelity virtual patient-based learning tool in OSCE is useful
for medical and healthcare students for clinical training assessment [291[211(22]

High fidelity patients use simulators with programmable physiologic responses to disease states, interventions, and
medications. Some examples of situations where faculty members can provide a standardised experience with simulation
include cardiac arrest, respiratory arrest, surgeries, allergic reactions, cardiac pulmonary resuscitation, basic first aid,
myocardial infarction, stroke procedures, renal failure, bleeding, and trauma. Although simulation should not replace
students spending time with real patients, it provides an opportunity to prepare students, complements classroom
learning, fulfils curricular goals, standardises experiences, and enhances assessment opportunities in times when
physical face-to-face interaction is not possible. Virtual simulation tools are also available for various pharmaceutical,
analytical, synthetic, clinical experimental environments, and industry operations [21[221[23].

2.7. Oral Examination

The oral exam is a commonly used mode of evaluation to assess competencies, including knowledge, communication
skills, and critical thinking ability. It is a significant evaluation tool for a comprehensive assessment of the clinical
competence of a student in the health profession. The oral assessment involves student’s verbal response to questions
asked, and its dimensions include primary content type (object of assessment), interaction (between the examiner and
student), authenticity (validity), structure (organised questions), examiners (evaluators), and orality (oral format). All six
dimensions are equally important in the oral examination where the mode of communication between examiners and
students will be purely online instead of physical face-to-face interaction. Clear instructions regarding the purpose and
time limit shall be important to make the online oral examination relevant and effective [221231[24](25]

Short questions, open-ended questions, and problem-based questions are relevant and effective asynchronous means to
assess the knowledge, skill, and attitude of the students because these types of questions require critical thinking, and
can act as a catalyst for the students to provide new ideas in problem-solving. Although MCQs, extended matching
questions (EMQs), and true/false questions possess all psychometric properties of a good assessment, these modalities
may not be recommended for online asynchronous assessment because they are more subjected to cheating which can
have serious implications on the validity of examinations. However, they can be appropriately adapted for time-bound



assessments for continuous evaluation. Mini-CEX, DOPS, OSCE assessment are not feasible during a pandemic
because face-to-face interaction is required at the site, which is not permissible due to gathering restrictions and social
distancing. When the physical presence of the student is not feasible at the hospital or laboratory site, virtual oral
examination and virtual OSCE becomes more relevant because the examiner can interact with the students via a suitable

platform and ask questions relevant to the experiment/topic. In virtual OSCE, students will be evaluated based on their
interactions with virtual patients [221[23](26](27](28][29][30][31)[32][33]
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