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ABSTRACT 

In Pakistan, education is evaluation-driven. Students spend the entire academic 

session preparing for the summative examinations. Currently these summative examinations 

for MBBS final year students consist of theory papers. If the summative examination fails to 

test/ evaluate the students on all the cognitive, psychomotor and affective competencies, this 

could have serious even fatal consequences for the community as well as the doctors.  

To identify valid, reliable yet cost-effective and feasible tools of evaluation in the 

cognitive, psychomotor and affective domains that will not only lower the economic and 

psychological burden of evaluation but shall also improve the quality of the product i.e. the 

Doctors.  

This was a prospective mixed quantitative and qualitative study of two years duration 

centered at University of Health Sciences, Lahore (UHS). The student population included 

final year MBBS students in the academic sessions 2008-2009 and 2010-2011 (Annual 2009 

and Annual 2010) in the Medical Colleges of Punjab affiliated with UHS. Stratified random 

sampling was done to invite two groups of 100 Students each from the population to attend 

UHS for the Psychomotor and Affective Domains Assessments in this study in 2009 as well 

as 2010.  

The data was entered and analyzed using SPSS (Statistical Package for Social 

Sciences) version 16.0 software. Relevant tests of significance were applied. A p-value of ≤ 

0.05 was considered statistically significant. Qualitative data was entered into Ethnograph 

Version 6 and common themes were identified. 

The study indicates that a Multiple Choice Question (MCQ) is an objective 

instrument of assessment. If constructed properly and with care keeping in mind the 

competency outcomes associated with assessment, this cost-effective instrument is capable of 

measuring higher order cognitive skills. A large majority of MCQs constructed at UHS tested 
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higher cognitive skills than the Structured Answer Questions (SAQs).  The Long Essay 

Question (LEQ) can be specifically targeted for assessment of higher order evaluation and 

creative cognitive skills. In order to reduce the duration related to assessment through this 

instrument, it should be used sparsely and only where it cannot be replaced by an MCQ or an 

SAQ.  

The currently structured standardized format of clinical, viva voce and Objectively 

Structured Performance Evaluation (OSPE) for assessment of psychomotor and affective 

domains in the examinations of UHS has support from all the stakeholders. Especially OSPE, 

through its wider content coverage and direct observation of clinical skills and attitudes, has 

been well received.  Finally, educational, socioeconomic and geographical background has 

been seen to affect the scores of students. However, no difference in the perception of 

students towards the examination, as a whole, or the instruments individually was identified 

based on the same demographic and educational divisions.  
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INTRODUCTION 

Four purposes of assessments are recognized (Newton, 2007): 

a) Placement Assessment:  

To determine student performance at the beginning of the instruction. 

b) Formative Assessment:  

To monitor learning progress during instruction. 

c) Diagnostic Assessment:  

To identify the weaknesses and strengths of students before beginning a learning 

activity   

d) Summative Assessment:  

To assess achievement at the end of instruction. 

 Summative assessment typically comes at the end of the course and is designed to 

determine the extent to which the instruction goals, in the case of medical training in 

cognitive, psychomotor and affective domains, have been met. It is used primarily for 

assigning course grades or for certifying students’ mastery of the intended learning 

outcomes. The techniques used depend on the instructional goals.  

 Worldwide, a number of modalities have been used for end-of-year summative 

assessments in medical training (Schultheis, 1998). In Pakistan, Long Essay Questions 

(LEQs) in the written examinations were the only means of gauging the cognitive domain 

and practical/clinical and viva voce examinations in the affective and psychomotor 

domains. In recent years LEQs are being widely replaced by Short Answer Questions 

(SAQs) and Multiple Choice Questions (MCQs). Similarly the practical/ clinical and viva 

voce examinations are becoming increasingly structured, objective, uniform and 
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standardized. It is generally believed that these newer evaluation tools increase 

objectivity, allow greater coverage of curricular content and make it possible to construct 

elaborate yet precise Tables of Specifications; however, it is also believed that these tools 

are more difficult to develop and administer (Lanterman, 2008).  

The SAQs component of the theory examination in each subject consists of up to 

nine problem-based, clinical-scenario based questions. The students’ responses are 

evaluated by a team of seasoned senior faculty members invited from all over the 

province of Punjab to assess the questions at UHS, to ensure the standardization of 

assessment. The assessors are provided with a referenced key for the questions to 

measure students’ responses. Each question is assessed by a single examiner who marks 

that question for all the students within the cohort.  

University of Health Sciences, Lahore (UHS) in order to ensure coverage of the 

entire curricular contents in its summative examinations, has constructed elaborate Tables 

of Specifications (TOS) for each subject for all professional years and all educational 

programmes. These ToSs indicate clearly to the examiner and the course administrator 

how many questions are to be constructed from each topic of the subject and at what level 

of cognition according to Bloom’s Taxonomy. These ToSs have been constructed by 

teams of relevant subject specialists, giving relative weighting and importance to various 

topics within each subject and in conformity with the goals of the programme.    

OSPE, viva voce, clinical long cases and short cases are the clinical component of 

the examinations that are used to assess clinical skills and competence and professional 

behavior. The clinical long case includes history taking, examination and management 

planning whereas the clinical short case requires spot diagnosis and specific examination. 
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Both over the years have been heavily criticized for being subjective and didactic and 

being unable to cover the course content or to assess the entire competency repertoire of 

the candidates. Assessment of clinical competence of undergraduate medical students 

plays a key role in their education (Lowry, 1993). However, the application of valid, 

reliable and feasible examination methods represents a continuing challenge for medical 

educators (Newble, 1992). However, if assessment of the clinical long and short cases is 

to be based purely on the perceptions of the supervisors, neither standardization nor 

reliability of assessment can be guaranteed 

In an effort to standardize a portion of the clinical component of the examination, 

UHS introduced the OSPE which consists of both static and interactive stations for direct 

observation of clinical skills and attitudes applied to the test in as authentic a setting as 

possible. Candidates’ performance is assessed against a pre-defined checklist or rating 

scale to add to the standardization and objectivity of the instrument. Moreover, the OSPE 

comprises of up to 15 stations in total covering the subject area more widely. 

Difficulty aside, these tools are very similar in the construction and evaluation 

process especially when the SAQs and OSPE are constructed in a manner that each has 

multiple subcomponents. Marking of SAQs is a more costly and subjective process when 

compared to MCQs (Dressel and associates, 1961; Schultheis, 1998). Therefore, the 

rationale of having assessment tools so similar in nature yet different in their 

requirements for marking and grading can be challenged (Airasian, 2001).  

Recommendations from the Ottawa 2010 Conference include assessment of 

competencies at the ‘show how’ level of Miller’s Pyramid (Fig.1) (presented below to 

illustrate the transition from knowledge to skill acquisition) designed within theoretical 



Chapter One  Introduction 

 4

frameworks of clinical expertise and using a wide range of methodologies. Their 

recommendations go on to add that these assessment techniques should be context 

relevant, valid, reliable, acceptable to stakeholders and with a high educational impact 

(Boursicot et al, 2011).  

 

 

 

 

 

 

 

 

 

The education system in Pakistan is examination-centered. This means that 

mostly students study to pass the end-of-year summative examinations  (Airasian, 2001). 

The purpose of an end-of-year summative assessment is to determine the level of 

acquisition of knowledge, attitudes and/or skills at the end of the academic year 

(McMillan, 1988; Gronlund, 2000). The onus of the University of Health Sciences, 

Lahore has always been on encouraging students to gain knowledge, change attitudes and 

attain psychomotor skills necessary to become competent and safe professionals.  

The University of Health Sciences administers written and oral/clinical 

examinations. These examinations also measure the effectiveness of the teaching/learning 

programmes of the University in introducing innovative changes in the system. For 

Knows 

Knows How  

Shows How 

Does Performance 

Competence 

Figure 1. Miller’s Pyramid (Miller, 1990) 



Chapter One  Introduction 

 5

assessment of the cognitive domain the University has developed Tables of 

Specifications, detailing level of competency in each area related to Blooms Taxonomy 

(Bloom, 1956) and their relative importance within the subject and to the student. Thus, 

there might be topics that require assessment of factual knowledge yet within the same 

subject there might be topics that require analysis/comprehension and/or synthesis and 

evaluation. The overall rationale is to tailor the learning and assessment of students to 

the needs of the local, regional and international community and demands of the health 

profession industry (Footlick, 1997; Mayer et al., 2009).  

The University of Health Sciences now uses SAQs, MCQs, viva voces, clinical/ 

practical examinations and Objectively Structured Performance Evaluation (OSPE) in all 

undergraduate programs. The cognitive domain is assessed through MCQs (single-best 

type with FIVE options each) and SAQs. Eeach SAQ is constructed at the University 

together with a reference key, each carrying FIVE marks with up to FIVE subcomponents 

each. It is believed that MCQs, SAQs and viva voces, though different in construction 

and nature, measure the same domain, that is, the cognitive domain, quite similarly 

(Shepard, 1993). Whereas MCQs are entirely objective and can be processed using 

Optical Mark Reader (OMR) technology, SAQs require tedious manual subjective 

assessment (Palmer & Devitt, 2007; Tarrant et al., 2006; Cohen et al., 2007), and viva 

voces are time consuming elaborate, and have low levels of reliability.  

The purpose of this study, therefore, is to develop tools that shall ground the 

undergraduate Bachelor of Medicine/Bachelor of Surgery (MBBS) program on solid 

community and health profession industry needs. The efficacy of the program shall be 

determined through determining the realization of these objectives/ goals through valid 
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and reliable yet feasible and simple evaluation techniques. At the same time the research 

is going to provide valuable data regarding the quality of SAQs and MCQs constructed 

for the professional examinations conducted by the University in 2009 and 2010.  

Study Objectives: 

  The objective of the study is to compare the performance of various 

components of examination in Final Professional MBBS in order to determine which 

tools or combinations of tools are most effective and efficient to use in high-stakes 

summative assessment. The study will also provide evidence on the relationship between 

students’ self assessment and University final assessment in various components. The 

relationships will also be compared over a two year period, that is, in 2009 and 2010. The 

objective is to identify the contributions of various instruments of examination i.e. MCQ, 

SAQ, LEQ, Objectively Structured Performance Evaluation (OSPE), viva voce, 

structured and non-structured clinical examinations towards assessing the candidates. In 

other words, does a higher achiever through one instrument achieve a comparable 

performance through another instrument?  

The study will also provide an understanding, through the gathering of qualitative 

data, of the perceptions amongst the teachers, examiners and the students about the 

effectiveness of these various tools and components of assessment.  
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REVIEW OF RELATED LITERATURE 

Assessment in Medical Education in Pakistan: Assessing Assessment  

The dilemma:  

Over the past decade, Pakistan has seen phenomenal growth in health professions 

education especially in the Bachelor of Medicine; Bachelor of Surgery (M.B;B.S.) and 

Bachelor of Dental Surgery (B.D.S) both in the public (Government subsidized) and the 

private (with heavy economic implications) sectors.  

As the products of newer medical colleges join the industry, we have received 

anecdotal accounts of considerable variations in competency, knowledge and attitudes 

towards the profession, peers, patients and the industry (Khalid & Ahmad, 2011). There 

is, therefore, a need to review the curriculum including the best practices in curriculum 

implementation and assessment. We need to consider how to adapt to these newer 

changes especially the mismatch between the teacher: taught ratio and how to adopt the 

Best Evidence Medical Education (BEME) practices blended to our local needs and 

culture (Duffield & Spencer, 2002).  

 Health Professionals Education in Punjab, Pakistan; Eight Years of Reforms:  

Pakistan is the most populated country in the WHO Eastern Mediterranean region 

with a population of over 170 million, spread over five provinces: Punjab, Sindh, Khyber 

PakhtunKhawa, Balochistan and Gilgit & Baltistan, and four federally administered 

areas, with a growth rate of 1.9% (World Health Organization, 2006a). 

The average literacy rate is 55 % (Farooq, 2009). In 2009, Gross Domestic 

Product (GDP) per capita of Pakistan was US$841 (World Health Organization, 2010). 

Socioeconomic development is low with high levels of poverty. Recently, government 
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efforts to scale up development were hindered by an earthquake measuring 7.6 on the 

Richter scale which struck the north and north-west of the country in October 2005, 

(World Health Organization, 2006b) and countrywide floods in the summer of 2010. 

Both events resulted in around 30 million people in dire need of health services.  

Punjab is the most populous and developed province of Pakistan with an 

estimated population in 2010 of 81 million (Punjab Gateway, 2010; World Gazetteer, 

2011). Punjab is bordered by Indian Kashmir to the north, India to the east, Pakistani 

provinces of Sindh to the south, Balochistan to the south-west, Khyber Pakhtunkhawa to 

the west, and Islamabad capital territory to the north. Of all the provinces, its 

development index at 0.60 and the literacy rate at 80% were the highest, in 2008 (Haider, 

2009; Statistics Division Government of Pakistan, 2008). 

Challenges in the Health-Care Delivery: 

In Pakistan, the number of doctors and nurses has risen from 48 to 71 per 100,000 

and from 16 to 30 per 100,000, respectively between 1990 and 2003 (World Health 

Organization, 2010). The major challenge, still, is the imbalance of the population to 

health-care workers ratio. 

In 2009, a neonatal mortality rate of 42 per 1000 live births; an infant mortality 

rate of 71 per 1000 live births, an under-5 mortality rate of 87 and a maternal mortality 

ratio of 260 per 100,000 births were amongst the highest in the world. Crude birth and 

death rates were reported in 2009 at 7 and 30 per 1000 people respectively (UNICEF 

Pakistan Statistics, 2009). 

A list of health expenditure indicators are provided in table 1, while the human 

and physical resources indicators rate (R) per 10,000 population is presented in table 2.  
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Table 1: Health expenditure indicators (World Health Organization 2010). 
 

Health indicators Expenditure Year

Total expenditure on health (per capita) Average US$ 
exchange rate 

24 2008

Government expenditure on health (per capita) Average US$ 
exchange rate 

7 2008

Total expenditure on health of % of GDP 2.9 2008
General government expenditure on health as % of total health 
expenditure 

29.7 2008

Out-of-pocket expenditure as % of total health expenditure 57.9 2008
 

 
Table 2: Human and physical resources indicators Rate (R) per 

10,000 population (World Health Organization 2010). 
Resources Rate/10,000 Year 

Physicians  8.0 2009 
Dentists  1.0 2009 
Pharmacists  0.9 2009 
Nursing and midwifery  6.0 2009 
Hospital beds 6.0 2009 
Infrastructure - primary health 
care units and centers  

1.0 2009 

 
At the time of creation of Pakistan, in August 1947, when the population was 72 

million, King Edward Medical College was the only medical college in both the west and 

east wings of the country. Colleges in Karachi and Dhaka opened in 1951. In its first 

decade, the country faced an acute shortage of registered medical practitioners, the 

number falling from 5000 to 1000 due to mass migrations at the time of Independence 

(Afridi, 1962). 

Facing the challenges: 

As a result of health reform initiatives, a number of government medical colleges 

were established. The Pakistan Medical and Dental Council (PMDC) was established in 

1962 as the sole licensing and registration authority for doctors and dentists, and a 

regulating authority for medical education in the country (Pakistan Medical & Dental 

Council, 2006a).  Through approval from PMDC, the first private medical college was 
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established in 1995.  Since then, the province of Punjab has seen a rapid growth of 

private medical education.  

A list of public and private medical, dental and allied health institutions in Punjab 

is shown in Table 3 (Pakistani Foreign Medical Students & Graduates, 2008; University 

of Health Sciences, 2011).  

Table 3: Public & Private Medical, Dental and Allied Health Institutes in Punjab. 

Government Medical and Dental Colleges in Punjab 
 Name of Medical and Dental Colleges Established

1. King Edward Medical College, Lahore. 1860 
 de’ Montmorency College of Dentistry, Lahore. 1934 

2. Fatima Jinnah Medical College for Women, Lahore. 1948 
3. Nishtar Medical College, Multan. 1951 
4. Quaid-e-Azam Medical College, Bahawalpur. 1971 
5. Punjab Medical College, Faisalabad. 1973 
6. Nishter Institute of Dentistry, Multan. 1974 
7. Rawalpindi Medical College, Rawalpindi. 1974 
8. Allama Iqbal Medical College, Lahore. 1975 

9. Army Medical College, Rawalpindi. 1977 
10. Sheikh Khalifa Bin Zayed Al Nayhan Medical College, LHR 1986 
11. Services Institute of Medical Sciences, Lahore.  2003 
12. Shaikh Zayed Medical College, R.Y Khan 2003 
13. Sargodha Medical College, Sargodha. 2006 
14. Nawaz Sharif Medical College, University of Gujrat, Gujrat. 2008 

Private Medical and Dental Colleges in Punjab 
 

 Name of Medical and Dental Colleges Established
1. Islamic International Medical College, Rawalpindi. 1995 
2. Lahore Medical & Dental College, Lahore. 1998 
3. Margalla Institute of Heath Sciences, Rawalpindi 1997 
4. University College of Medicine & Dentistry, Lahore. 1999 
5. Shifa College of Medicine, Islamabad.  1999 

6. FMH College of Medicine & Dentistry, Lahore. 2000 
7. Foundation University Medical College, Rawalpindi. 2000 
8. Islamabad Medical & Dental College, Islamabad. 2000 
9. Independent Medical College, Faisalabad. 2000 
10. Wah Medical College, Wah Cantt. 2002 

11. University Medical College, Faisalabad.  2003 
12. CMH Lahore Medical College, Lahore. 2006 
13. Sharif Medical & Dental College, Lahore. 2007 

14. Continental Medical College, Lahore. 2007 

15. Akhtar Saeed Medical & Dental College, Lahore. 2008 
16. Central Parks Medical College, Lahore. 2008 
17. Multan Medical & Dental College, Multan. 2008 
18. Shalamar Medical  and Dental College, Lahore.  2009 
19. Yusra Medical & Dental College, Rawalpindi. 2009 
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20. Rashid Latif Medical College, Lahore. 2010 
21. Avicenna Medical College, Lahore. 2010 
22. Amina Inayat Medical College, Sheikhupura. 2010 
23. Islam Medical College, Sialkot. 2010 

Public & Private Allied Health Institutes in Punjab 
 

 Name of Allied Health Institutes Established
1. Institute of Public Health, Lahore 1949 
2. Armed Forces Postgraduate Medical Institute, Rawalpindi  1952 
3. Armed Forces Institute of Pathology, Rawalpindi 1957 
4. Postgraduate Medical Institute, Lahore 1974 
5. College of Nursing, Shalamar Hospital, Lahore  1982 
6. Pakistan Institute of ophthalmology, Al-Shifa Eye Trust Hospital, 

Rawalpindi. 
1985 

7. Punjab Institute of Cardiology, Lahore 1988 
8. School of Allied Health Sciences, The Children’s Hospital & Institute of 

Child Health, Lahore. 
1990 

9. Saida Waheed FMH College of Nursing, Lahore 1999 
10. ACE Institute of Health Sciences, Lahore 1999 
11. Sughhra Shafi Medical Complex, Narowal 2003 
12. Gulab Devi Postgraduate Medical Institute, Lahore 2004 
13. Faisalabad Institute of Research Sciences & Technology, Faisalabad. 2005 
14. Field Epidemiology & Laboratory Training Program, Pakistan. 2006 
15. Munawar Memorial Hospital, Chakwal (Institute of Optometry). 2009 

 

The province of Punjab in Pakistan is the largest province in terms of population 

and second largest in terms of area covered. It has a population of over eighty million and 

is divided into 36 districts. People of different ethnic backgrounds reside within the 

province separated from each other by geographical boundaries. Even in the urban areas 

where thirty percent of the total population of the province resides, there is marked 

separation between the various ethnic and socioeconomic groups. The province is rich in 

diversity of culture and language. Even though Urdu is the national language of the 

country, various regional languages are spoken in different localities within the province. 

Punjabi and Saraiki together with their dialects are amongst the most common mother 

languages of the province. Primary, secondary and higher secondary education can either 

follow an English medium or Urdu. Schools that offer education in the English medium 

are few and far apart and almost all of them are private enterprises. These private schools 

charge heavy tuition fees that can only be afforded by the socioeconomically empowered 
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citizens of the country. The majority of the parents belonging to the middle and lower 

socioeconomic classes can hardly afford to send their children to the government schools 

where the medium of instruction is Urdu. Needless to say, a large majority of students 

entering into higher secondary education where the language of education and more 

importantly of assessment is English receive a great linguistic and cultural shock.  

The Patchwork of Medical Education in Pakistan: 

Medical education in Pakistan follows the British system (Afridi, 1962). An 

importing and grafting process of western curricula, teaching methods and assessment 

techniques in our own medical education system has continued since independence. The 

result has been a patchwork of medical education. Since no real efforts were made for 

standardizing medical education, the medical education system was based on outdated 

curricula and evaluation procedures. Basic medical, nursing and life health sciences were 

neglected (Kazi, 2010). Research culture was almost non-existent and there were no 

means of capacity building, professional development or audit of health professionals. 

The result was a deterioration of health-care delivery and Pakistani health-care 

professional qualifications were not recognized internationally. 

A dedicated Public Sector Health Sciences University in Punjab: 

It was against this backdrop that the need for a separate and dedicated medical 

university was felt, and the University of Health Sciences (UHS), Lahore, came into 

existence on September 28th, 2002, the first of its kind in the province of Punjab 

(Ordinance 2002, UHS). 

The mission of the University is to promote the delivery of a bio-psycho-social 

model of health-care. It aims to establish preventive, therapeutic and rehabilitative 
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domains of health-care delivery. The University has the charter of affiliating all public 

and private medical, dental and allied health sciences institutions within the province of 

Punjab (table 3). It was ideally suited to bring about a revolution through evolution in the 

medical education environment of the province. 

 The University has been pivotal in introducing an outcomes-based 

(Mukhopadhyay & Smith 2010), student and patient-centered (Emanuel et al., 2008; 

Frankel et al., 2011), community-oriented and problem-based curricula and evaluation 

techniques (Brennan et al., 2010; Sales & Schlaff, 2010), rooted in local needs and 

demands. 
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Curricular Designs 

Christensen et al. (2007) offer a typology of the different standards being used in 

higher education (Table 4). Arguably quality assurance of higher education requires 

definition and implementation of educational outcomes. 

Table 4: Types of standards used in Higher Education 

Process standards Refer to the educational process, including 
the instructional methods in use. 

Content standards Correspond closely to curricular 
requirements, stated in terms of the 
knowledge, skills, and attitudes the learner 
should achieve, and implies prioritizing 
amongst disciplines. 

Outcome standards or learning outcome 
standards  

Specify what graduates should be capable of 
doing by completion of their training as 
measured in assessment of students. 

Competence standards  Another term for outcome standards 
Performance standards  Refer to what professionals are able to do in 

their day-to-day practice. Learning outcomes 
do not perfectly predict performance, which 
is the result of interaction between integrated 
competencies and the context in which they 
are applied. 

 

Zuga (1989) and Harden (2002) argue that curriculum broadly falls into two 

categories, prescriptive and outcome-based. In the prescriptive curricula emphasis is 

placed on teaching with generally little integration between subjects and across. 

Education is, therefore, teacher-centered and mostly requires cramming huge volumes of 

factual knowledge and learning certain taught traits. On the other hand, in outcomes-

based curricula, the goal of the educational programme is clearly defined and so are the 

means by which goals are achieved. These types of curricula are mostly student-centered, 

allow for vertical and horizontal integration and challenge critical thinking by students. It 

is believed that no curriculum is either wholly prescriptive or entirely outcome-based: 
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rather any curriculum lies along a continuum from prescriptive to outcomes-based. (Kern, 

1998; Newble et al., 2005). In a prescriptive curriculum, outcomes may also be defined 

and may be based on the level and extent of prescription and its assimilation, whereas, in 

an outcomes-based curriculum, some degree of prescription leads to outcomes. 

Outcomes-Based Medical Education:  

Outcomes-based education has its roots in accountability, assessment and the 

development of performance indicators (Kells, 1992). The move to an outcomes-based 

approach to health sciences education was spear-headed by the University of Dundee’s 

Department of Medical Education. It  required (i) the formulation of clearly defined and 

published learning outcomes that must be achieved before graduation; (ii) the design of a 

curriculum, learning strategies and learning opportunities to ensure the outcomes; (iii) 

assessment of individual students to ensure that they achieve the outcomes; and (iv) 

provision of remediation for students (Harden et al., 1999a; Harden et al., 1999b). 

Whereas Melton (1997) stated that the term ‘learning outcomes’ is simply an 

alternative name for instructional objectives and these terms can be used interchangeably, 

Harden (2002) argues that difference between two terms matter considerably and relate 

to: the detail of specification; the level of specification where the emphasis is placed; the 

classification adopted and interrelationships; the intent or observable result; and the 

ownership of the outcomes (Table 5) (Harden, 2002). 
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Table 5: Distinctions between instructional objectives and learning outcomes  

Area of 
difference 

Instructional objectives Learning outcomes 

The detail 
of the 
specific-
ation 

Instructional objectives are 
extensive and detailed  
 
Implication—They are difficult 
and time consuming to use 

Learning outcomes can be described under a small 
number of headings 
 
Implication—They provide an intuitive, user-
friendly and transparent framework for 
curriculum planning, teaching and learning 
and assessment 

Level of 
specific-
ation 
where the 
emphasis 
is placed 

Instructional objectives 
emphasize specification of 
instructional intent at a lower and 
more detailed level 
 
Implication—This may trivialize 
and fragment and make it difficult 
to getagreement 

Learning outcomes emphasize a broad 
overview with a design-down approach to 
a more detailed specification 
 
Implication—Key areas of learning are 
emphasized, making it easier to get agreement. It 
also results in more flexibility in their use 

The 
classific-
ation 
adopted 
and 
Interrel-
ationships 

Instructional objectives are 
classified into discrete areas: 
knowledge, skills and attitudes 
 
Implication—This ignores the 
complexities of medical practice 
and interrelationships 

Interrelationship of learning outcomes with 
nesting of outcomes, knowledge embedded and 
metacompetences recognized 
 
Implication—This reflects the behavior expected 
of a doctor and encourages application of theory 
to practice and a holistic integrated approach to 
patient care 

Intent or 
observ-
able result 

Statement of aims and 
instructional objectives are 
perceived as intentions 
 
Implication— They may be 
ignored in practice as unrealistic 

Learning outcomes are guaranteed achievements 
 
Implication—They are institutionalized and 
incorporated into practice 

Owner-
ship 

Aims and objectives are owned 
by the curriculum developer and 
reflect a more teacher-centred 
approach to the curriculum 
 
Implication—They are perceived 
as prescriptive and threatening to 
the teacher and student. It is more 
difficult for the student to identify 
with them 

The development and use of learning outcomes 
can engage teaching staff and reflect a more 
student-centred approach 
 
Implication—Teachers identify with the 
outcomes and students take more responsibility 
for their own learning 
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In medical education, the proponents of outcomes-based education wanted control 

over the quality of product of medical education (Shumway & Harden, 2003). They 

expected uniformity and standardization of the product against pre-defined quality-

standards. Even though arguments in favor for outcomes-based medical education 

included economics, cost-effectiveness, patient-rights, lack of employment etc., the main 

driving force especially in Europe was improving the quality of healthcare delivery 

(Kells, 1992). 

The Move towards Competency-based Medical Education:  

Frank et al. (2010) define Competency-Based Medical Education (CBME) as 

‘… an approach to preparing physicians for practice that is 
fundamentally oriented to graduate outcome abilities and organized 
around competencies derived from an analysis of societal and patient 
needs. It de-emphasizes time-based training”, [as seen in the 
prescriptive models] …”and promises greater accountability, 
flexibility and learner-centeredness”. 
 

CBME frameworks have been applied previously to postgraduate specialist 

training, because of the relative ease of applying a competency-based model in their 

training and learning as well as in the assessment methodologies in a more specific 

competency-based environment of postgraduate education. However, over the last two 

decades, with increasing public, peer and industry accountability, with rising cost of 

higher education, information overload and an emphasis on improving healthcare 

delivery in an ever-deficient global healthcare system, there has been considerable 

pressure to apply competency-based medical education reform models to undergraduate 

education as well (Aggarwal & Darzi, 2007). 
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Harden, in defining CBME as an orientation towards curricular outcome, 

presented his three circle model representing educational outcomes shown in figure 2 

(Harden et al., 1999a ; Harden et al., 1999b). 

 

 

 

 

 

 

Figure 2: Harden’s three circle curricular outcome model 

 Central to the model of competency-based undergraduate medical education is the 

identification of independent competencies that a graduate medical practitioner should 

possess and their presentation in a manner that could fully represent these capabilities as 

they reside in integrated professional performance (Hamilton, 1999). 

Competency and outcomes are not interchangeable words in designing/defining 

curricula and both have been subject to criticism lately. Experiential learning has largely 

been replaced in the UK as a result of certain developments known as ‘Calman changes’ 

with the competency-based-model, especially in postgraduate training (Talbot, 2004). 

The apparent problem with competency-based curricula is that the competence is a matter 

of degree. One cannot be stated to be competent or incompetent entirely but individuals 

require to be measured in relation to a certain degree of competency. In the words of 

Talbot, 2004):  

“Competence demands a dichotomous resolution; understanding exists 
on many levels. Competence is a monolayer; understanding is many 
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layered. Competence negates dialogue; understanding embraces it. 
Competence becomes stuck in an authoritarian certainty (and this begs 
the question of whose authority), but one’s understanding may change 
tomorrow: that, surely, is the true nature of professional practice. 
Competence is value-neutral; medical practice is not. The immediate 
transfer of competence from one context of use to another involves 
considerable further learning” (p.591). 
 

Once these competencies or outcomes of the undergraduate medical program are 

defined, the entire curriculum can be modeled around them. The curricular outcome no 

longer is a time-based acquisition of subject and discipline knowledge, skills and 

behavioral attributes disconnected from each other, but rather it becomes a framework in 

which the aim of all training and learning, from day one of medical education, is to attain 

the final competencies (Collins et al., 2007). The paths taken (i.e. various curricular and 

pedagogical models) towards that ultimate goal could be varied but all have the same 

objectives. 

The competencies required by a ‘safe’ medical graduate capable of practicing in 

the community need to be identified first, followed by filling the program with content 

and process required to attain these competencies. Assessment criteria and techniques 

must be incorporated at all levels in all forms to ensure adequate feedback, transparency, 

validity, reliability, feasibility and confidence not only in assessment but through it in the 

overall program (Christensen et al., 2007; CanMEDS, 2000; Khan et al., 2010). 

The critics of the outcomes-based medical education approach have also pointed 

to the need for diversity in teaching/training methodologies (Rees, 2004). They based 

their criticism on the diversity of human nature. This is especially true when in outcomes-

based learning; decisions on outcomes of programme are made by a lone individual and 

not by the various stakeholders, as the case should be (Schwab, 1973). Grundy (1987) 
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argues that “outcomes-based curricula are antithetical to good educational practice”; he 

further states that “….it is not on the teacher’s shelf that one looks for the curriculum, but 

in the actions of the people engaged in education”. Grundy refers to such outcomes-based 

curricula as product-oriented curricula. These curricula according to him are underpinned 

by a technical interest, whereby pre-defined learning outcomes direct the teaching 

methodologies, the learning experiences of students, the assessment criteria and 

assessment modalities; in short the entire educational environment. Finally, the product 

of the programme for the purposes of accreditation is also measured against the 

predefined learning outcomes. In outcomes-based programs, therefore, it is not difficult 

to see how the curriculum designer controls the activities of the teacher and the teaching-

learning interface and forces the teacher to control the learning activities of students. This 

effectively controls the learning environment.  

In order to encourage student-centered learning critics of product-oriented 

curricula propose a shift to process-oriented curricula which are underpinned by a 

practical interest, in that the emphasis in curriculum is placed on activity and practice 

rather than on product (Schwab, 1973; Grundy, 1987).   

Moreover, there was the problem with assessment. Here lies the Achilles heel of 

an outcomes-based competency-oriented medical education program. The assessment of 

the product needs to be in as real a setting as possible for it to be valid and reliable given 

the competency-based orientation of the educational model elicited above. If validity and 

reliability can be achieved in real-life competency assessment, the questions related to 

transfer of competency from education/training to community practice can be addressed 

(Smith & Dollase, 1999; Simpson et al., 2002; Van der Vleuten & Schuwirth,  2005). 
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Outcomes-based medical education, they said, was redundant if assessment failed to 

measure these outcomes in the real settings. Taking assessment out to the work place 

involved huge financial and ethical concerns that could not be so easily addressed. 

Simple test instruments in vogue in the very conservative medical education environment 

worldwide were poorly equipped to measure higher-order competencies, behavioural 

changes and conceptual models.  

According to Christensen et al.(2007)  

“Assessment of outcome is important but must be part of a 
comprehensive assessment of medical schools, including also 
assessment of mission and objectives, content of programme, the 
process (teaching or learning methods, assessment methods, etc.), 
students and staff and the learning environment. Furthermore, 
assessment should not be limited to actual or past performance but 
should attempt to uncover the potential for change and improvement” 
(pg 676). 

 

Whereas according to Rees (2004) 

“Evaluation in the process-oriented curriculum involves making 
judgements about the extent to which the processes involved with 
learning further the ‘good’ of the participants. The central tenet of the 
process-orientated curriculum is deliberation and meaning making, not 
control” (pg. 595). 

 

Trends in Healthcare Curricula in Pakistan: 

In Pakistan, like elsewhere in the world, the need for the shift is being felt, 

especially in medical education. Currently, universities in Pakistan are undergoing a 

cultural change in curriculum design in order to apply an outcomes-based model instead 

of prescriptive teaching. Regionally, the need for change was recognised on account of 

the evidence available internationally. This evidence showed that a shift from prescriptive 

to outcomes-based curricula is fuelling rapid social and economic growth globally (Royal 
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Commission on Medical Education, 1968). Such curricula require vertical and horizontal 

integration and competency in demonstrable minimal skills in students as a pre-requisite 

to be declared a safe product of the educational programme in lines with the needs of the 

community and the industry nationally and internationally. This is largely true of 

programmes subject to professional accreditation i.e. it is typical of 

professional/vocational courses but has had less influence on the ‘purely’ academic 

programmes.  

The Pakistan Medical & Dental Council (PMDC), like the General Medical 

Council in the UK safeguards the health-related interests of the public (PMDC, 2006a). It 

ensures that the product of medical education in Pakistan meets at least the bare 

minimum requirements to be classified a safe health professional practicing in the 

community. To ensure that the product does so, PMDC provides general guidelines on 

the medical curricula to be followed by the medical universities in the country. The 

universities, however, are free to make adjustments in the curriculum as long as they 

conform to the broader principles of the document prescribed by PMDC (2006a). 

The curricula in undergraduate and postgraduate medical and dental sciences 

made available by PMDC and largely followed by all medical universities in Pakistan are 

broadly prescriptive in nature (PMDC, 2006a). To take an example, the Bachelor of 

Dental Surgery (BDS) curriculum is divided into four years of academic studies (PDMC, 

2006b). Each year of academic study is further divided into prescription of 3-4 individual 

disciplines without any horizontal or vertical integration. The document lists the subjects 

to be taught in each year and in each subject, a list of topics that need to be taught is 

provided much like the table of contents or an index of a textbook. This document fails to 
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provide any advice on the teaching methodologies or the resources that can be exploited. 

The document is devoid of any learning outcomes or instructional objectives. 

Medical education in Punjab has had its own champion steering the way towards 

an outcomes-based medical education and that is the University of Health Sciences 

(UHS), Lahore. UHS has more than 80 medical, dental and allied health sciences 

undergraduate and postgraduate institutes affiliated with it. Understanding that regional 

improvement and sustainability in healthcare services was the need of the hour, the 

university recognized that the important shift from prescriptive to outcomes-based 

curricula in medical education was imminent. The university realised that medical 

colleges have outcomes whether by design or otherwise. This means that they produce 

doctors but the nature of the product may be unspecified. The difference between 

outcomes-based and simply producing outcomes is significant. An outcomes-based 

college produces results relating primarily to predetermined curriculum and instruction 

(Smith & Dollase, 1999). The focus is on the achievement of results. Currently, in 

medical education in Punjab, the focus is on inappropriate and insufficiently rigorous 

outcomes. 

For developing an effective healthcare delivery system in this country we need to 

define the product of the MBBS program. This definition at its core should focus on the 

product being a safe practitioner and able to perform competently as a junior medical 

practitioner in the community (Prideaux, 2004). In delineating the competencies of the 

junior medical practitioner, we should incorporate the views of all the stakeholders, the 

students, faculty and the public. It is important to identify the differences in the 

expectations of the stakeholders from the graduate practitioner based on gender, locality, 
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socioeconomic status and work settings. These differences are real and will be 

encountered by the junior medical practitioner in his/her practice and should, therefore, 

be factored in to the educational outcomes.  
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The Foundations of Good Assessment 

Assessment is an organized, ongoing, interactive process of monitoring recording 

and analyzing student’s learning outcomes and processes in order to determine what is 

going well and what must be improved (Angelo & Cross, 1993). It is an essential part of 

instruction and provides information about the progress of learners.  Assessment being a 

part and parcel of teaching and learning process helps educators, planners, organizers, 

and teachers to determine the criteria of success in the whole process. The importance of 

assessment heightens when we discuss it in education and learning context. It assists the 

educators and teachers to determine how well they are achieving the instructional goals 

of education and how to utilize the existing curriculum and instruction in order to achieve 

desired goals (Angelo & Cross, 1993). The best educators, planners, organizers and 

teachers are those who constantly monitor what is happening to the learners and 

investigate where strategies do not work as effectively as planned or expected. They also 

enquire the administration, methodology or teaching practice so they might get better 

results ensuring that the students are learning (Demos, 2004). 

Qualities/Essential Characteristics of Assessment: 

The most essential characteristics of all fairly conducted assessments are validity, 

reliability and usability to start with. However Norcini et al. (2011) have added 

equivalence, acceptability, catalytic effect and educational effect to the list of 

characteristics for good assessment.   
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Figure 3: Qualities of assessment 

Validity  

 

Qualities of Assessment 

Does assessment measures what it 
is supposed to measure? 

Reliability  

 Does it produce consistent 
results? 

 

Usability/feasibility   

 Is it practical in terms of time and 
resources? 

Equivalence  

 Does it obtain uniform results 
across institutions? 

Acceptability  

 Does it have a positive educational 
impact and capable of directing learning 

in the required directions?  

Catalytic Effect 

 Does assessment is linked with 
feedback? 

Educational effect 

 Does assessment has a direct positive 
reinforcing effect on education goals 

and program objectives? 
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Validity: 

Validity refers to the accuracy, precision and compatibility of the analysis of 

teaching assessments. A valid assessment provides information about the ability intended 

to be measured (Downing, 2003).  

Testing the validity of assessment means finding out the appropriateness and 

precision of the assessment. The validity is different for different objectives; therefore, 

the validity of one assessment should not be compared with the validity of assessment 

with other objectives or goals. Validity is a standard because consequences affecting it 

are considered and it remains approximately the same for different sample assessed with 

same objectives.   

Major Considerations in Validation of Assessment 

The following considerations are taken in relation to the validity of assessment: 

a) Content consideration: 

By content consideration is meant that there should be an explicit and well-

defined field for which assessment is going to be designed. The content should be 

relevant to the task. The detailed specification of the content can increase the validity. 

b) Characteristics being measured and their nature: 

The characteristics being measured in the process of assessment should be 

checked to know the content validity. There are several methods used in content 

validation: 

i. Well defined objectives to be measured 

ii. Analysis of the assessment with related standard assessment 

iii. Comparison of the scores of the sample by dividing it into groups 
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iv. Comparison of the scores before and after the learning session. 

v. Comparison of the score with other standard results 

c) Relationship between assessments: 

Relationship between assessments can be analyzed by correlation. The correlation 

could have predictive validity if the score of same groups are compared with assessments 

made on different time and the correlation has concurrent validity if there is correlation 

between the assessment and the standard in assessment. 

d) Consideration of consequence: 

Consideration of factors affecting consequences are important for      

performance-based-assessments. The following factors affect the assessment negatively: 

i. Unclear questions 

ii. Use of difficult vocabulary 

iii. Ambiguity 

iv. No proper time limit is given 

v. Irrelevant questions 

vi. Short test 

vii. Identifiable pattern of answer 

Validity of assessment can be improved if the administration and teachers play 

their roles effectively. For example, if outcomes of learning are matched carefully with 

learning objectives, the teachers improve validity of assessment. Escalating the sample of 

objectives and content areas are also very important, improving the quality of assessment 

and validity. Moreover, the objectives-specified test methods also assist to increase the 

validity of assessment. The role of administration can also be very helpful to improve the 
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validity by ensuring security and adequate supervision in order to avoid cheating in 

various types of assessments (Newble & Cannon, 2001). All these points will make the 

assessment more reliable, which is another important aspect of validity. 

 

 

 

 

 

 

 

 

 

Figure 4: Factors improving validity 

Reliability 

After validity, reliability is considered the most important quality of assessment. 

It refers to the consistency of scores or measurement. Linn & Miller (2005) explain 

reliability as: 

“Reliability refers to the consistency of scores and other assessment results from 

one assessment to another. In interpreting and using reliability information, it is important 

to remember that reliability estimates refer to the results of measurement, that different 

ways of estimating reliability indicate different types of consistency, that a reliable 

measure is not necessarily valid, and that reliability is strictly a statistical concept”.  

Qualities of Assessment 

Factors 
improving 

Validity 

Matching assessment with objectives 

Escalating objectives & Content areas

Objectives-specified test methods 

Adequate supervision 

Improving reliability 
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In other words, reliability is concerned with the consistency with which 

assessment tools measure the ability of students. When there is not much difference 

between learner’s scores or examiner’s rating across different occasions or different 

examiners, assessment would be considered reliable. So, reliable assessment consistently 

achieves the same results with the similar group of students. Ambiguous questions, too 

many options within a question paper, vague marking instructions and poorly trained 

markers are the factors which affect reliability of assessment (Newble & Cannon, 2001; 

Learning Point Associates, 2011).  

Methods of Estimating Reliability 

The reliability can be tested by the following methods: 

Correlation: 

Correlation, an important method of reliability, explains the association between 

groups. 

Test-Retest Method: 

 In this method, same sample is tested in different time periods. It finds 

consistency in groups only. 

Equivalence forms method: 

This method explains that two different assessment tests of the same difficulty are 

tested on one sample and the correlation is found. But, its results are not consistent over 

time. 
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Split method: 

In this method the scores of assessments are divided into two groups. It is calculated as 2-

times the correlation between half assessments divided by 1 plus correlation between half 

assessments. 

Cronbach’s alpha: 

Cronbach’s alpha is a measure of the internal consistency of a test or scale; it 

expressed as a number between 0 and 1. Ideally a value of 0.7 is taken as acceptable. 

However, this rule should be applied with caution when  has been computed from items 

that are not correlated.  

Generalisability theory: 

Generalisability theory, mostly known as G Theory was originally introduced in 

Cronbach, et al. (1963), is used to determine reliability of measurements under some 

specific conditions. It provides a statistical framework for conceptualizing, investigating, 

and designing reliable observations.  

Kuder-Richardson  Method: 

The Kuder Richardson Coefficient method is used to assess “inter-item 

consistency of test by looking at two error measures: adequacy of content sampling and 

Heterogeneity of domain being sampled”. It assumes that reliable tests comprise of 

“more variance and are thus more discriminating”. Higher heterogeneity leads to lower 

inter-item consistency (Kaplan & Saccuzzo, 2001).  
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Inter-rater reliability: 

This is another method to measure the reliability.  This is used to “determine the 

extent to which two or more raters obtain the same result when using the same 

instrument to measure a concept” (StrokEngine Assess, 2011) 

Standard Error: 

 “Standard error is a statistical term that measures the accuracy with which a 

sample represents a population. In statistics, a sample mean deviates from the actual 

mean of a population; this deviation is the standard error” (Investopedia, 2012) 

Reliability can be improved by ensuring that there is no ambiguity in questions 

and they are according to the student’s level. Time limit, and instruction or rubrics 

provided to the learners in the assessment process are very significant features that affect 

the reliability.  

 

 

 

 

 

 

 

 

 

 

Figure 5: Factors improving reliability 

Factors 
improving 
Reliability 

Clear and precise Questions 

Related to level of 
students 

Realistic 

Clear instructions 

Effective Error Analysis 

Qualities of Assessment 
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Usability/Feasibility: 

 Besides validity and reliability, usability is another requirement of assessment. 

The instructor may have to face a number of problems if assessment is highly valid and 

reliable but not practical. The assessment should be practical in terms of time and 

resources, classroom characteristics and methods of administrating and scoring (Newble 

& Cannon, 2001; Understanding assessment, 2008).  

  

Figure 8: Factors improving usability 

 

Equivalence: 

Equivalence has been described by Norcini et al. (2011) as a characteristic of 

assessment where uniform results across institutions for that particular assessment 

methodology or instrument are obtained. It is the understanding of the author that for this 

characteristic to be met by an instrument, it needs to be standardized, developed around 

predefined educational impact frameworks and be context relevant.  
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Acceptability:  

Any assessment technique that is standardized, valid, reliable, feasible having a 

positive educational impact and capable of directing leaning in the directions of the 

objectives of the program will be acceptable to all stakeholders. Interestingly, it is this 

acceptability that shall positively contribute towards other characteristics of the 

assessment. 

Catalytic effect: 

According to Norcini et al. (2011) an important characteristic of assessment 

includes its effects on promoting learning. This, they believe, can only happen if 

assessment is linked with feedback mechanisms and students’ support. 

Educational effect: 

The educational effect is not to be confused with the catalytic effect. The author 

understands it as a characteristic of assessment that allows examinees to prepare for 

assessment in a fashion that has a direct positive reinforcing effect on educational goals 

and program objectives. It allows examinees to build learning strategies to achieve those 

goals effectively.  
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Assessment in Higher Education  

Assessment drives learning and influences the quality of learning by directing the 

approach students take towards learning and by aligning the outcomes of the educational 

program with teaching methodologies and the educational environment. In any 

educational program students learn that which shall be assessed rather than what is 

required. Assessment, therefore, requires strategic planning whereby teaching and 

learning is driven through it to achieve the desired goals in a competency-oriented, 

outcomes-based educational program. 

 Table 6 (Vinson, 2011) presents the requirements and concepts behind 

assessment of the three domains identified by Bloom (1956) and their sub-levels.  

Table 6: Requirements and concepts behind assessment 

Learning 
Domain 

Activities Delivery 
Considerations 

Assessment 

Cognitive 
 

Self-check quizzes 
Case studies 
Drill and practice 
Short answer essay 
Project or problem-
based activities 
 

Web-enhanced materials 
supplementing classroom 
lectures;Hybrid course 
with cognitive content on 
the web;Multimedia 
simulations of 
challenging and key 
concepts 

Project based for 
higher cognitive skills 
Multiple choice or 
short essay questions 
Case Studies 
 

Affective 
 

Goal setting 
Self-reflective 
writing in a journal 
Practice tutorials 
designed for 
student success 
 

Face-to-face meetings 
Motivational videos 
Streaming audio 
explanations and 
encouragement 
Interactive video, web 
casts, conference calls 

Self-assessment using 
check-list 
Pre/post attitude 
survey related to 
course content 
Retention/success in 
course 

Psychomotor 
 

Practice of desired 
skill with feedback 
Arranging 
sequences of an 
activity in correct 
order 
 

Face-to-face 
demonstrations 
Demonstration videos 
Pictures with audio and 
text explanations 
Interactive video 
demonstrations 

Performance of skill 
matches set standard 
as observed by an 
instructor or designee 
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The pitfall to avoid here is not to consider each layer within each domain 

separately but in a multi-layered, multidimensional manner. Any assessment requires 

activation of and access to different cognitive, affective and psychomotor skills at 

multiple levels and their applications through a fusion in a multidimensional collusion of 

stored memories, learned knowledge and behaviour and acquired skills. As we shall 

discuss in subsequent chapters, repeated activation and application of learned knowledge, 

behaviour and skills reinforces the same and improves it through the value of the 

experiences gained through its application. 

 Another dimension that requires consideration here is the context in which 

assessment takes place. Context moulds assessment, learning through assessment and the 

outcomes of the assessment. Context of assessment can be defined in terms of the 

environment in which assessment takes place, its background, stakes as well as the 

stakeholders involved.  

 New formats and mediums are being used in all areas of education both as a 

learning/teaching strategy as well as for assessment. Computerized, computer-aided or 

online teaching and learning have paved the way for computer-assisted-assessment 

techniques. These have evolved from the very basic, resembling pen-and-paper tests, to 

use of increasingly greater adaptive technology and newer formats requiring multimedia 

and constructed responses to finally the programs of both learning and assessment, 

embedding virtual reality and simulations. This brings all three i.e the learning 

experiences, the assessment context and the learning through assessment as close to 

reality as possible.  



Chapter Two  Review of Related Literature 

37 
 

 Whether assessment is formative or summative influences its design, approach 

and outcomes. Formative assessment is defined as “a range of formal and informal 

assessment procedures employed by teachers during the learning process in order to 

modify teaching and learning activities to improve student attainment” (Ministry of 

Education, 1994). Whereas summative assessment (or summative evaluation) refers to 

the assessment of the learning and summarizes the development of learners at a particular 

time (Harlen, 2005) Since the purpose of formative assessment is to provide feedback on 

assessment, stakeholders approach formative assessment differently than summative 

assessment in which the stakes are higher. What needs to be recognized is the power and 

potential of formative assessment in aligning educational strategies to achieve the 

outcomes of the program and to make summative assessment a success.  

 If formative assessment is to be rooted within the educational environment, 

depicting the outcomes of individual components of the program as close to reality as 

possible, it will influence tremendously in driving learning in the right direction 

especially at the right time. Formative assessment is not formative on account of it being 

assessment but by virtue of the feedback that is generated out of it and presented to the 

students, rather all stakeholders. The analogy to consider here is that of multiple test-

drives, pit-checks and fine turning by the entire team of a Formula 1 course before the 

final outcomes, the final drive which is competitive and is to involve the driver and the 

car above without the rest of the team and whose stakes are so high that failure could 

represent considerable losses for the entire team (the stakeholders). 

 Assessment can therefore be classified on the basis of its functionality. Airasian 

and Madaus (1972) classified assessment into the following categories: 
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1. Placement assessment: 

 Examples of placement assessment are entrance tests like Medical Colleges 

Admission Test (MCAT), assessment of students at the beginning of the course to place 

them into groups based on their background knowledge, skills and behaviour level or 

during the course of the program to again assign them into groups that may require 

different facilitatory or instructional approaches. To arrive at these decisions, a host of 

different tests and inquires can be used including simulated real-time performance 

measures, pen-and-paper tests, self-reports, peer-reports, direct observation of behaviour, 

records of past achievements and experiences and outcomes of counseling sessions. 

2. Formative assessment: 

 This assessment typically does not count towards assigning course grades. Its 

purpose is to provide feedback to the stakeholders on the alignment of the strategic goals 

of the program and the progress towards those goals by the stakeholders. Therefore, it 

requires 360° feedback to be fully effective. As discussed previously, for formative 

assessment to be effective, it needs to be set in as much of a real-time, objective and 

competency-oriented setting, as possible, assessing the program strategic goals as 

realistically as can be. Only then can it guide the instruction and learning in the direction 

where it shall culminate in achievement of the program goals, fully assessed through 

summative assessment at the end of the program. 

3. Diagnostic assessment: 

Whereas formative assessment aims to provide feedback and correction of 

deficiencies in instruction and learning in an educational program, the purpose of 

diagnostic assessment is to provide the stakeholders with a diagnosis of the problems or 
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obstacles hindering the progress of instructions or learning in the right direction and at 

the right time so that adequate remedial actions can be taken by the stakeholders 

concerned to achieve the strategic goals of the program. Diagnostic assessment is 

therefore, a specialized assessment requiring specific tools like psychoanalysis, direct 

observations etc. 

4. Summative assessment: 

Summative assessment is the final evidence of achievement of cognitive and 

psychomotor gains and changes in behaviour that were intended in the educational 

program. It is used for assigning course grades and for certifying competency in the 

outcome-oriented competency-driven higher education program. Summative assessment 

is important in providing the feedback to all stakeholders that the outcomes have been 

achieved. In medical education, summative assessment certifies that the product of the 

medical education program is safe to progress to the next stage of competency 

development and, to finally become an independently functioning health professional. 

This certification is important for the public trust in the program and its products. 

Summative assessment therefore, must be an assessment of the competencies of the 

product as close to the real environment as possible for that assessment to be sufficiently 

valid and reliable to foster feelings of trust in the product. 

 Assessment can also be taken as the standards by which achievement is judged. 

That is, assessment can be norm-referenced or criterion-referenced. 
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5. Norm-referenced assessment: 

 This can be defined as a measure of performance: cognitive, psychomotor or 

behavioural skills separately or in a combination, interpreted in terms of an individual’s 

standing in a known group relative to others within the group.  

6. Criterion-referenced assessment: 

 This can be defined as the measure of performance cognitive, psychomotor or 

behavioural skills against predefined criteria, reference or measure. As an example, if the 

objective of an educational program was to train a typist to type 40 words per minute, a 

certain referenced test shall measure the competence of the student against the yardstick 

or objective of 40 words typed per minute. Therefore, criterion-referenced assessment is 

also called objective referenced assessment.  

 Standards-based assessments in medical education fall within this category as 

well. They may typically involve the use of checklists where performance of the 

candidates are measured against set criteria; pass and fail are not dependent on the 

relative standing of an individual student within the cohort but by achieving minimum 

safe standards. Most of the tests in medical education at present, however, are a mix of 

the two varieties, that is, they measure the student competence against fixed predefined 

criteria and objectives but also report on the relative standing of individuals within the 

cohort.      

 Our final distinction between the two categories is that whereas criterion-

referenced tests are typically designed to measure the degree of competency or mastery 

achieved against predefined objectives, norm-referenced tests tell us of the relative 

standing of each individual within the group. Of note here is the arbitrary distinction 
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between the two based on the relative standing, either within the group, or against a 

criterion. As already stated, it is perhaps more common these days to focus on both, with 

each test providing a description of competency achieved and to the level that it has been 

achieved within the group and thereby, the information how the group as a whole has 

achieved those objectives. This represents a continuum as shown below (Linn & Miller, 

2005): 

 

 

 

 

Comparison of norm-referenced tests (NRTs) and criterion-referenced tests 

(CRTs) is provided in table 7.  

Table 7: Comparison of NRT & CRT 

C
om

m
on

 
ch

ar
ac

te
ri

st
ic

s 

NRT & CRT 
Both require specification of the achievement domain to be measured. 
Both require a relevant and representative sample of test items. 
Both use the same types of test items. 
Both use the same rules for item writing (except for item difficulty) 
Both are judged by the same qualities of goodness (validity and reliability) 
Both are useful in educational assessment. 
 

D
if

fe
re

n
ce

s 

NRT CRT 
Typically covers a large domain of 
learning skills, with just a few items 
measuring each specific task. 

Typically focuses on a delimited domain of 
learning tasks, with a relatively large 
number of items measuring each specific 
task. 

Emphasizes discrimination among 
individuals in terms of relative level 
of learning. 

Emphasizes description of what learning 
tasks individuals can and cannot perform 

Favors items of average difficulty 
and typically omits very easy and 
very hard items. 

Matches item difficulty to learning tasks, 
without altering item difficulty or omitting 
easy or hard items. 

Interpretation requires a clearly 
defined group. 

Interpretation requires a clearly defined and 
delimited achievement domain. 

 

Criterion-referenced  Combined tests Norm-referenced 

Description of 
performance 

Dual interpretation Discrimination 
amongst 

individuals 
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Cronbach (1990) further classified assessment into two broad categories: 

a) Measures of maximum performance: 

 These measures or tests assess the performance of individuals when they are 

maximally motivated to perform and achieve the highest. 

b) Measures of typical performance: 

 These tests are designed to determine the normal or typical in routine performance 

of the individuals. 

 In medical education, examples of the two performances can be derived from 

practice. Typical routine performance of practitioners is seen in the day to day, run-of-

the-mill activities of health professionals, in activities that they consider routine, like 

working in the Out patient Department (OPD) diagnosing a set of routine diseases. 

Maximum performance is observed when individuals are challenged by encounters that 

are other than normal or routine, when they have to perform at the best of their abilities to 

arrive at the desired outcomes. This may be a rare or challenging diagnosis, a particularly 

complicated surgical procedure, etc. 

 Of importance in this distribution is the position a test has in the continuum from 

the routine to maximum. This will largely depend on the context in which the test is 

applied, the objectives of the test and the outcomes that are being measured. Secondly the 

objectives of the program shall also determine how to shift the routine to the maximum in 

the day to day activities of the practitioner in our case. This shift is paramount towards 

the road to competence, a topic that we shall come to later during the course of our 

review.  
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Another distinction that is applied to the methods of assessment is based on the 

continuum of fixed choice tests and complex-performance assessment. 

 

 

 

 

 

At the far end of the continuum are the various formats of the Multiple Choice 

Questions also known as the objective selected-response-test items including the 

extended Matching and the True/False varieties. These tests are highly efficient because 

students can respond to a large number of questions relatively quickly, thereby covering a 

large area of the curriculum over a short period of time with high validity, reliability, 

efficiency and feasibility. Since objectivity and comprehensiveness are more important to 

the test results than the use of machines. Both certainly improve efficiency.  

Major problems associated with the fixed choice tests are firstly, the emphasis on 

low-levels of knowledge at the expense of problem-solving and conceptual skills. 

Secondly, according to Resnick & Resnick (1992), such tests drive instruction towards 

accumulation of facts and procedures rather than construction of knowledge through 

understanding and analysis. 

The last few decades have seen a paradigm shift in higher education in general 

towards standard-setting, quality-control and quality assurance, outcomes-based and 

competency-oriented assessment. This paradigm shift has been reflected in assessment 

through construction of multidimensional, multilevel and complex performance 

assessment techniques including written essays, Objective Structured Clinical 

Examinations (OSCE), creative exercises that require analysis, comprehension and 

Fixed choice Complex-performance  
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conjugation of various cognitive, psychomotor, and affective elements. Of these, the 

Objective Structured Clinical Examinations (OSCE) introduced by Prof. Harden et al. 

(1975) have almost become the gold standard of clinical skills assessment in the world 

(Norman, 2002). However, like any other tool of assessment, the validity and reliability 

of an OSCE stems from its context relevance, assessor training, remaining within the 

theoretical framework of clinical expertise and having a firm educational impact specially 

when combined with structured feedback (Boursicot et al., 2011; Patrício et al. 2013). In 

developing countries, however, where the cost of conducting standardized reliable and 

valid OSCE examinations may be prohibitive (Boursicot et al., 2011). Khan (2010) 

suggests an alternative tool of OSPE in an assessment directed medical education 

curriculum proposed based on principles of experiential learning.  

The OSPE is derived from the assessment framework developed around the 

objective structured clinical examinations which have now become the goal standard of 

assessment of clinical competence throughout the world (Norman, 2002). Terminology 

related to this concept varies in undergraduate and postgraduate setting from OSCE to 

task oriented assessment of clinical skills (TOACS) or practical assessment of clinical 

examination skills (PASEs) in the Royal College of Physicians membership clinical 

examinations (Boursicot et al., 2011). OSCE and related formats have been reported to be 

valid, reliable, acceptable and context relevant with clear education impact (Newble & 

Jaeger 1983; Kaufman, 2003; Boursicot et al., 2011). Vargas et al. (2007) report that the 

OSCE is a feasible and acceptable clinical assessment tool even in resource limited 

environments as, for example, in Pakistan. The UHS OSPE, however, differs from the 

OSCE that it assesses a mix of clinical skills, knowledge and attitude at different stations, 
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the majority of which are static stations. It is because of this that the opponents of OSPE 

argue that the majority of assessment in an OSPE relates to cognition which has already 

been tested in the theory component of the examination. Perhaps including static station 

script concordance testing can improve its acceptability amongst the stakeholders as well 

as its context relevancy (Lubarsky et al., 2013). Perhaps one day after appropriately 

faculty and administrative training an assessment for learning strategy as has being 

practised in the Cleveland Clinic Learner College of Medicine directing students towards 

learning can be fashioned through this University (Dannefer, 2013)  

Falling between these extremes are tests that require short answers, like the short-

essay-questions or the structured-answer-questions. Interestingly none of the examples 

provided here against the categories of the continuum can be depicted as stereotypes. A 

long essay question on account of the way it has been constructed can very well fall short 

of assessing higher order cognitive process and a short essay question, when constructed 

with care, can extract through application and creativity in its design the same in its 

response. The same can be said of the fixed-choice selected-response test items which 

when provided with a multidimensional problem solving scenario may require higher 

order thinking to elicit a response. 

Complex-performance assessments can be built into authentic assessments in 

vitro like the OSCE, or the more authentic real-time in vivo work-place assessments; a 

model that will be discussed in considerable detail later on. 

One of the drawbacks of performance-based complex assessment models is the 

subjectivity they bring into the assessment process. Assessment of performance at levels 

of competence requires scoring by competent and qualified assessors. Training these 
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assessors in applying objectivity and a criterion-referencing system in assessment can 

obviate a number of these concerns. 

Table 8 (Linn & Miller, 2005) provides a summary of various categorization of 

assessments used in higher education with examples of test instruments applied. Of 

particular note is the multiple faceted nature of assessment and the multiple uses of the 

instruments depending on how they are constructed and the context that they are used in. 

Table 8: Summary of various categorizations of assessments in Higher Education 

Basis for 
classification 

Type of 
Assessment 

Function of the 
Assessment 

Illustrative 
instruments 

Nature of 
assessment 

 
 

Maximum 
performance  
 
 

Determines what 
individuals can do 
when performing at 
their best  

Aptitude tests, 
achievement tests 

Typical 
performance  
 

Determines what 
individuals will do 
under natural 
conditions  
 

Attitude, interest, 
and personality 
inventories; 
observational 
techniques; peer 
appraisal  

Fixed-choice test Efficient 
measurement of 
knowledge and 
skills, indirect 
indicator 

Standardized 
multiple-choice test 

Form of 
assessment 

Complex-
performance 
assessment 
placement  

Measurement of 
performance in 
contexts and on 
problems valued in 
their own right  
Determines 
prerequisite skills, 
degree of mastery of 
course goals, and/or 
best mode of 
learning  

Hands-on laboratory 
experiment, 
projects, essays, oral 
presentations  
Readiness tests, 
aptitude tests, 
pretests on course 
objectives, self-
report inventories, 
observational 
techniques 
 
 
 
 



Chapter Two  Review of Related Literature 

 47

Use in classroom 
instruction 

Formative  Determines learning 
progress, provides 
feedback to 
reinforce learning, 
and corrects 
learning errors  

Teacher-made tests, 
custom-made tests 
from textbook 
publishers, 
observational 
techniques  

Diagnostic  Determines causes 
(intellectual, 
physical, emotional, 
environmental) of 
persistent learning 
difficulties  
 
 

Published diagnostic 
tests, teacher-made 
diagnostic tests, 
observational 
techniques  
 

Summative  Determines end-of-
course achievement 
for assigning grades 
or certifying 
mastery of 
objectives  

Teacher-made 
survey tests, 
performance rating 
scales, product 
scales 

Method of 
interpreting results 

Criterion referenced Describes student 
performance 
according to a 
specified domain of 
clearly defined 
learning tasks (e.g., 
adds single-digit 
whole numbers) 

Teacher-make tests, 
custom-made tests 
from test publishers, 
observational 
techniques  

Norm referenced  Describes student 
performance 
according to relative 
position in some 
known group (e.g., 
ranks 10th in a 
classroom group of 
30)  

Standardized 
aptitude and 
achievement test, 
teacher-made survey 
tests, interest 
inventories, 
adjustment 
inventories  

 

How assessment drives education:  

Examination systems assess the students and, through a process of analysis of 

result and audit, evaluate the curriculum, the teaching methodology, and the techniques 

and strategies used to assess the knowledge (Abid et al., 2010; Heise & Himes, 2010; 
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Kim & Kee, 2010) and competency of the students (Hendricson et al., 2011, Masiello, 

2011)  (Figure 7). 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: The Education Cycle 

Medical education is largely outcome-centered and the examining system should 

focus on evaluating the ‘higher mental function’ and ‘reasoning skills’, preferably in the 

settings they are most likely to be used (Potomkova et al., 2010). The results reflect on 

the teachers and the teaching methods as much as it does on the students and their 

competency. 

The assessment system plays a role of regulating the education cycle, since it 

determines the product of the system and manages and informs of changes in the 

curricular content and teaching methodology. It is required to have sufficient breadth and 

depth to be able to engage the student in evaluating their competency and knowledge of 

the curricular content. It is, therefore, usual for higher education programmes to base 
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their training and teaching methods on the outcomes, contrary to the didactic method of 

basing the outcomes on curricular content. 

Without a fair, just and outcomes-based examination system (Mcneil et al., 2006), 

the validity and authenticity of an educational programme will remain questionable. In 

today’s global environment, it is the examination system that provides worldwide 

standardization to the products of medical schools.  

Medical Assessment in the 21st Century: 

Assessment has been part and parcel of medical education from time immemorial 

(Lesky, 1970). From the time of Hippocrates, assessment of cognitive, affective and 

psychomotor domains have formed the pillars of assessment goals (Newble, 1998). 

However, these three domains were explained scientifically only by Bloom (1956). 

Research in assessment has largely helped the shift from categories and domains of 

assessment to techniques and elaborating these domains in understanding the context 

validity of assessment. This has extended from the need to revise the medical education 

curricula into more competency-based product and outcome-oriented curricula (van der 

Vleuten, 1996). These shifts have been driven by the need to redefine the product of 

medical education to a bio-psychosocial healthcare provider (Varkey et al., 2009). 

Central to this shift has been the development of strategies worldwide, modeling the 

health professional into a self-directed, life-long learner who is an excellent team-worker 

and does not hesitate to take initiatives to overcome new challenges that hinder his 

progress. The context of assessment therefore, has changed over the last half century, 

keeping pace with the changing context of medical education world-wide.  
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Interestingly, evolution in medical education presently has turned the entire 

assessment pyramid upside down. A brave initiative in the 1960s at McMaster University 

took the power of assessment away from the teachers (Cunnington, 2002). By doing so 

they showed the rest of the world how this shift of power can wake up the students from 

their passive role as learners to individuals who are able to guide their own teaching and 

learning strategies to meet the program goals. In doing so, these students actively learned 

the skill of self-directed life-long learning; so essential for health professionals. 

Nevertheless, the McMaster experience is also a lesson for those introducing new 

methodologies and tools of assessment as pointed out by Cunnington (2002) and Norman 

(2002) that an audit and analysis of the results of the assessment in relation to predefined 

outcomes, educational impact and context relevance should be fiercely organized to 

determine the validity and reliability of the instrument and reliability against the desired 

goals,  

The domains of assessment have remained unchanged. Assessment still focuses 

on knowledge, attitudes and skills, against predefined program goals in any educational 

program. However, the changing context of goals and their assessment have necessitated 

innovations in assessment techniques and methodologies. In the 21st century, assessment 

in medical education in all three domains focuses on application, problem-solving and 

integration, rather than facts and basic skills (Rees & Jolly, 1998). Trainees are more 

commonly being assessed in “real” professional environments either in vivo or in vitro. 

Use of task-based, work-based, patient and community oriented assessment in all three 

domains makes the process of assessment more realistic and acceptable to all 

stakeholders.   
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Needs-based Assessment: 

Assessment drives education (Norcini et al., 2011). Changes in health-care 

delivery over the years have required changes in medical education programs, producing 

professionals that can cope with greater demands with an increased working speed in a 

technologically expanding, evidence-based environment centered around the patient and 

the community. This has stimulated development of assessment techniques relevant to 

this context of medical education. Problem-based and task-based assessment using 

simulation or real-time, health-care environments assessing students in psychomotor, 

affective and cognitive domains, are gaining acceptability around the world amongst the 

health-care profession educationalists. These techniques have shown an increase in 

validity and reliability of assessment, are relevant to the context of medical education, are 

capable of enhancing and supporting education, provide near-equivalent everyday health-

care experiences and deliver consistently accurate outcomes.  Depending on the use of 

simulations or “live” environments these techniques are feasible and cost-effective 

whether used in the developing or developed world.   

Redirecting the Limelight: 

There are numerous resistors to change. The status-quo is easy to maintain. 

Educators, especially those involved in medical education, are bogged down by the 

weight of tradition. These educators therefore, perceive change as a threat to what they 

hold most dear in medical education, that is, their traditions (Curry, 2002). Mostly, they 

argue that they and their fathers and grandfathers before them have been taught and 

assessed by time tested age-old models. Finding faults and bringing change to this model, 

is sometimes perceived as challenging ones’ own existence as a health professional. At 
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the other extreme, there are those who romanticize change, seek change for the sake of 

change (Curry, 2002). They commonly do not understand the need for change nor do they 

follow the effect of change. 

In some developing countries, as well as in more developed ones, denial and 

resistance to change are often encountered. Mostly the reasons provided are lack of 

human and physical resources, lack of adequate infrastructure, non-availability of proper 

staff training and absence of value-added student selection processes.  

Nevertheless, the changes in the curricula have been brought about over the last 

century in order to improve the provision of healthcare at the grass-roots level. Making 

the patient and not the disease and the slide the focus of education can only improve the 

understanding by the trainees of the patient as a holistic challenge in relation to all three 

domains of competence. Since assessment is “the tail that wags the dog”, unless 

assessment techniques are made to focus on the patient in all three domains and not 

simply on the disease, the changes in curricula or teaching methodology are not likely to 

have the desired effect. 

Research in education including medical education has proved the worth of 

providing feedback to the stakeholders, which in the context of medical education would 

include the administrators, the students, the program developers and the public. These 

stakeholders use feedback including the outcomes of formative and summative 

assessments in different ways and for different purposes relevant to their own context.  

To the administrator, the results of the assessment, either formative or summative, 

provide data that will help establish current policies or bring changes to them. To the 

program developers, the same results establish the worth of the program or otherwise. To 
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the trainees, the scores or feedback help in understanding their deficiencies in relation to 

the clearly predefined goals and objectives of the educational program. Naturally, the 

public places great emphasis on the nature of assessment and the outcomes related to it 

since it is the public that is going to use the product of the medical education programs 

and confidence in the product will be related to their acceptability of the assessment and 

its outcomes (Norcini et al., 2011). 

An effective assessment that meets the requirements of all stakeholders must be 

valid, reliable, consistent and feasible, so that, it has a direct positive effect on all 

stakeholders and is able to enhance the educational experience. When the assessment 

meets all these criteria, it will be found to be acceptable to all stakeholders            

(Norcini et al., 2011; Epstein, 2007). 

The assessment of critical thinking and reflection: 

The adage that assessment drives education, or, assessment drives learning and 

teaching, has commonly been used in a negative sense. For decades, assessment has been 

considered the monster that gobbles up all that is holy and good about education (Seale et 

al., 2000; Schuwirth & ven der Vleuten, 2004; Downing, 2003). Only recently, have we 

begun to realize the true implications of the fact that assessment indeed “drives” every 

aspect of educational activity; that it provides the impetus and force that gives direction 

and meaning to teaching and learning; defines teaching methodologies; moulds attitudes 

and concepts related to education and fashions the product into what it is. 

 In the United Kingdom the first and foremost objective of higher education is to 

develop critical thinking amongst the students (Krupat et al., 2011). Developing skills in 

life-long learning, self-directed learning, problem-solving and so on are all hallmarks of a 
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sound higher educational programme but eventually it is the ability to think critically, 

evaluate and synthesize knowledge, competencies and attitudes that define the essence of 

higher education. These are all higher level objectives in terms of  Bloom’s taxonomy 

(see Table 6). 

 Since assessment drives education, it is reasonable to expect that assessment and 

evaluation of the ability to critically think, reflect, evaluate, synthesize and “create” 

knowledge, competencies and attitudes will be included in testing the objectives of higher 

education and will be driving the educational strategies and methodologies to achieve 

these objectives. 

 Critical thinking is defined as “the intellectually disciplined process of actively 

and skillfully conceptualizing, applying, analyzing, synthesizing and/or evaluating 

information gathered from, or generated by, observation, experience, reflection, 

reasoning, or communication, as a guide to belief or action”( Paul & Elder, 2005). Central 

to the definition of critical thinking is learning through application, analysis, evaluation 

and synthesis (Chaffee, 2009). It focuses on learning through reasoning following 

observation, experience or reflection.  

 

Critical thinking therefore, focuses on the higher level of Bloom’s taxonomy; it 

takes the Kolb’s model (Royal College of Nursing, 2011) (Figure  8) of experiential 

learning one step further by turning this cyclical process into an upward spiral whereby 

each turn of the spiral adds to the overall experience through reasoning, evaluation and 

synthesis (Linn & Miller, 2005). 
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Figure 8: Kolb’s cycle of Experiential Learning (1984) 

 Reflection, a term that most educationalists romanticise, is a kind of 

thinking that consists in turning a subject over in the mind and giving it serious thought 

(Vos & Cowan, 2009). According to Race (2002), reflection could be argued to be the 

essential stage where learning is integrated within the whole learner, and added to 

existing frames of reference, and internalized and personalized. Reflection is important to 

critical thinking because it allows one to learn from past experience, modify current 

practices based on reasoning and plan for the future by making conscious alterations to 

knowledge, skills and attitudes.  

Feedback can in turn promote critical thinking and when the assessments are 

combined with formal and informal feedback mechanisms, it allows the students to think 

laterally (Cushing et al., 2011; Lockyer et al., 2011). 
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Being knowledgeable and the ability to critically think cannot be equated (Ward 

& Gracey, 2006). 

 ‘……. knowledge is no more a substitute for thinking than 
thinking is a substitute for knowledge ……. There are too many 
brilliant academics whose brilliance in their own field and lack of it 
outside those fields shows the difference between knowledge and 
thinking.’ 
 

That critical thinking can be ‘taught’ has been supported by research of Coles & 

Robinson (1989) and DeBono (1978). However critical thinking alone is not sufficient 

for problem solving (Dolmans et al., 2005; Grant, et al., 2006; Daley & Torre, 2010; 

Sobral, 2000). Nevertheless, that critical thinking can be taught implies that it can be 

measured and assessed. Construction of Multiple Choice Questions, Short Answer 

Questions/Short Essay Questions and Long Essay Questions in a fashion that they require 

the respondent to apply knowledge, critique it and analyze it, synthesize and create 

requires time and as is cognitively challenging but potentially rewarding. 

Increasingly, students are being presented with problem-solving scenarios in 

OSCE or its variants and in practical and clinical examinations. The use of reflective 

writing and its addition in assessment repertoire, 360 evaluations, work-place and work-

based evaluation, Mini-CEX exercises, peer and self assessment techniques, all increase 

the content in assessment of critical thinking, reflection and problem-solving (Magzoub 

et al., 1998; Pee  et al., 2000; van der Vleuten & Schuwirth, 2005; ; English et al., 2006;  

Papinczak et al., 2007; Wilkinson et al., 2008; Gran et al., 2010;Chalmers et al., 2011). 

Portfolios and e-portfolios can also be innovatively used for assessing the course 

of professional and personnel development, management and organization, problem 

solving and critiquing existing concepts, knowledge and competencies and moving on to 
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the realm of creativity (Thomé et al., 2006; Mathers et al., 1999; Shumway & Harden, 

2003). The use of e-portfolio across the range of health professions and in both 

undergraduate and postgraduate health professional education for the purpose of 

assessment, show casing of work and competencies, planning personal and professional 

development, for reflective practices and for life-long learning have become increasingly 

common with rapid technological innovations (Campbell et al., 2010;                     

Gordon & Campbell, 2013). They play crucial role in supporting health professional 

education and directing learning to achieve personal and professional objectives. This 

tool’s effectiveness stems from its ability to construct leaning based on feedback and 

reflection (Finlay et al., 1998; Scholes et al., 2004, Driessen et al., 2005;                    

Ross et al., 2009). However, like for any other tool, assessment of portfolio requires to 

remain within the boundaries of the predefined assessment and educational objectives                      

(Driessen et al., 2005; Ross et al., 2009).      

Assessment in medical education addresses complex competencies and thus 

requires quantitative and qualitative information from different sources as well as 

professional judgment. Adequate sampling across assessors, instruments and contexts can 

ensure both validity and reliability (Mohammad et al., 2010; Rees, 2004;               

Brydges et al., 2009; Burch & Seggie, 2008).  

 Critical thinking sets higher education apart. If critical thinking is to be taught in 

higher education, it needs to be assessed as well, since assessment drives education. 

Currently the tools of assessment employed to evaluate knowledge, skills and attitudes in 

medical education in Pakistan are sound but require a critical analysis and review in their 

construct and applicability in relation to the context. Better tools are also available that 
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can be used to ‘teach’ as well as ‘assess’ critical thinking especially when feedback is 

made an essential component of all aspects of education including assessment. 

Since assessment drives education, it can be argued that all the assessment 

techniques identified as being currently used in medical education can be employed to 

assess critical thinking and reasoning in order to drive the educational goals of fostering 

and developing critical thinking in the medical and dental graduates. Multiple Choice 

Questions are easy to mark but very difficult to construct with high validity and fidelity 

especially at higher levels of cognitive assessment (McLachlan & Whiten, 2000; Sargeant 

et al., 2011). Short Answer Questions and Long Essay Questions may be easier to 

develop at higher levels. However, studies have shown that testing at any level with 

SAQs and LEQs is fraught with the dangers of lack of construct validity both in the 

question and the key (known as item writing flaws) and inter-rater bias (Palmer et al., 

2010). This subjectivity of SAQs and LEQs, when combined with the human and 

economic resource expenditures related to their construction and marking, allows a well 

constructed MCQ to be an appropriate alternate for cognitive assessment at least at the 

lower levels of Bloom’s Taxonomy. However, LEQs may continue to retain their 

importance as an effective tool of assessment of evaluation and synthesis at the very top 

of Bloom’s taxonomy (McLachlan & Whiten, 2000). Oral examination too, when 

carefully administered may very well do the same with the added benefit of measuring 

communication skills both verbal and body language and general attitudes and behavior 

(Hodges et al., 2011; Maudsley &  Strivens, 2000; Tromp et al., 2010). 

Direct observation of clinical and practical skills, attitudes and behaviors using 

long and short cases, OSCE or any of its variants like TOACS and OSPE are 
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indispensable tools of higher order skill and attitude measurement if applied correctly 

(Ringsted et al., 2004; Spike et al., 2000). Long and short cases can be standardized and 

made nearly as objective as OSCE (Schuwirth et al., 2001; Hulsman et al., 2004;    

Harden et al., 2000; Farnill et al., 1997; Olson et al., 2000; Norcini, 2005;              

Prescott et al., 2002).  

 Reforms to the Assessment of Medical Education in Pakistan: 

Medical education in Pakistan generally follows the annual summative 

examination system with only 10% of the evaluation dedicated to the year-long 

continuous assessment. Neither the summative nor the continuous assessment is used to 

provide any formal feedback to the students, the teachers, administrators, industry or the 

public. However, these stakeholders can, by and large, make educated guesses/inferences 

on the quality of medical education – curriculum, training and assessment – based on the 

qualitative and quantitative results of the end-of-year assessments (Norcini et al., 2011). 

In this chapter, we have investigated the various tools currently used to assess the 

cognitive, psychomotor and affective domains in medical education and how this 

assessment correlates with the high stakes goals of developing critical thinking including 

reflection, life-long learning and self-directed learning in our medical and dental 

graduates.  Currently in medical education assessment in Pakistan the tools used are the 

following: 

1. Cognitive domain 

a) Oral examination  

b) Multiple Choice Questions 

c) Short Answer Questions 
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d) Long Essay Questions 

2. Psychomotor domain 

a) Direct observation of clinical skills (Long & Short cases) 

b) Objectively Structured Performance Evaluation (OSPE) 

c) Objective Structured Clinical Evaluation (OSCE) 

d) Task Oriented Assessment of Clinical Skills (TOACS) 

e) Practical examination 

3. Affective domain 

a) Interviews  

b) Direct observation of communication skill and behavior 

 The problem therefore, is not in the tools deployed for assessment in Pakistan but 

the way they are structured and the level of cognitive, psychomotor or affective domain 

they actually measure. Ineffectively used at lower levels of cognition, skill and attitudes, 

they deliver the wrong and potentially life-threatening (to the public) message of lower-

order cramming and lack of professionalism, demeaning the very goals that set the higher 

education apart.  The need, therefore, is to understand assessment as a science and stop 

assessing for the sake of assessment. Unless concrete steps are taken to ensure that 

assessment techniques holistically measure higher levels, assessment shall do more 

damage than good.  

The changes in the assessment techniques have been increasingly task and 

problem oriented. This applies to outcomes-based assessment using Short Answer 

Questions (SAQs), Multiple Choice Questions (MCQs) and Objective Structured Clinical 

Examination (OSCE), that test the higher order and reasoning skills of students         
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(Price et al., 2010; Sousa et al., 2011).This has directed students to problem and task-

based learning strategies. 

 The University realized that a change in the medical education environment would only 

be lasting and effective if brought about through changing the examination system. UHS has 

restructured the system, from essay type examinations, subjective marking and other intensive 

tests, into objective type questions (MCQs & SAQs), an assessment key for marking, and 

concept-intensive examination.  

A Brief Overview of the UHS Assessment Process: 

 UHS conducts 292 undergraduate and postgraduate examinations per year for 19, 200 

candidates.     

 The undergraduate & postgraduate examinations calendar approved by the respective 

Boards of Studies is notified a year in advance. 

 From the approved list, subject specialists are invited up to 6 months before the 

commencement of examinations to develop a bank of MCQs, SAQs and static and 

interactive stations of OSPEs, and to review existing ones. 

 The question bank together with a reference key (to be used for assessment when 

required) is developed centrally at UHS by senior subject specialists.  

 The final paper is set using the UHS question bank and the International Database for 

Enhanced Assessment and Learning (IDEAL Consortium) (Quality Enhancement 

Cell, 2010) in accordance with the syllabus and Tables of Specifications following 

Bloom’s Taxonomy (Linn & Gronlund, 2000). 

 Strict criteria, including attendance & continuous assessment results, are applied to 

eligibility to sit in all examinations. 



Chapter Two  Review of Related Literature 

 62

 The final paper set has at least 90% problem-based, patient-oriented questions. For 

assessment of psychometric and affective domains, students have a viva voce and 

clinical, competency-based, patient-oriented OSCE conducted by a team of senior 

subject specialists. In the case of MCQs, multiple coded copies of the same paper are 

produced, shuffling the sequence of questions and responses within to discourage the 

use of unfair means. 

 All question papers are bar-coded and the students are required to enter their names, 

bar-code number and shuffling code of the question paper for record keeping at the 

time of examinations. 

 All examination-related material is sent to specially designed, secure, triplicate key 

lockers at over 20 centers throughout Punjab under secure transport, packed in 

specially designed waterproof and confidential envelopes. 

 The question paper envelopes are opened only after the students have identified 

themselves using the UHS issued photo-identity cards, and have been seated in 

centers throughout Punjab. 

 Specially trained supervisory staff at all centers add to the efficiency of the 

examination and prevent any use of unfair means. 

 Used and unused examinations material, from throughout Punjab, is returned on the 

same day under secure transport to the Examinations Department of UHS in sealed 

bundles. 

 All returned examination material is tallied with the list of bar-codes and ledger 

numbers of the material sent to examination centers to prevent use of unfair means 

and leakage from the Questions Bank. 
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 In each examination, a list of fictitious roll numbers is generated against the original 

roll numbers of candidates and the fictitious roll numbers are applied to all                 

examination-related material of candidates. This confidential fictitious list is 

deposited in a secure locker of the Vice Chancellor of UHS, Lahore. Thus, the result 

of candidates is prepared under fictitious cover. 

 Centralized assessment is undertaken using the standardized reference key for 

assessment. 

 One assessor marks only one question of all candidates. 

 A separate team of subject specialists randomly reviews the scripts assessed to ensure 

quality control and any discrepancies are rectified at this point. 

 MCQs are assessed using an Optical Mark Reader (OMR). 

 Questions in which 90% of the candidates have failed are culled from assessment. 

 10% of all MCQ response forms are checked manually for quality control. 

 For any unfair means case registered, the decision of an Independent Disciplinary 

Committee is final. 

 A comprehensive result is prepared entering the awards of all components and 

subcomponents of assessment including all SAQs, MCQs, all OSPE stations, viva 

voce, all clinical & practical stations and internal assessment in a custom-made 

software using fictitious students’ numbers.  

 The scripts of students failing by up to 3 marks are reviewed by a team of subject 

specialists for quality control prior to declaration of result. 
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 A duplicate result is prepared under fictitious cover in both Secrecy and Tabulation 

Sections of the Examinations Department and tallied (master checked) to ensure that 

there are no mistakes. 

 The key of fictitious cover is retrieved from the locker of the Vice Chancellor and 

result declared within half an hour.  

 Candidates may apply for rechecking of totaling of awards within 10 days after the 

date of result (However, mistakes are extremely rare  1:100,000). 

Assessment in all branches of higher education has long been taken as a means to 

an end. Success in higher education, especially medical education in Pakistan, is a ticket 

to a better future, nationally or abroad. However, many students study to get through the 

end-of-year examinations and not for the acquisition of knowledge and competency. 

Innovations in curricula and teaching methodologies introduced by the UHS in Punjab 

have reformed the medical education environment. Its focus on teacher-training, 

introduction of behavioral sciences as a compulsory subject and setting up an outcomes-

based evaluation process, has established a knowledge-acquisition medical education 

atmosphere. 

The challenges in the future relate to sustainability through capacity-building and 

staying abreast with the Best Evidence Medical Education (BEME) practices worldwide, 

implementing them to fit our local needs and resources. 
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METHODS 

Objectives of the Study: 

  The objective of the study is to compare the performance of various 

components of examination in Final Professional MBBS in order to determine which 

tools or combinations of tools are most effective and efficient to use in high-stakes 

summative assessment. The study will also provide evidence on the relationship between 

students’ self assessment and University final assessment in various components. The 

relationships will also be compared over a two year period, that is, in 2009 and 2010. The 

objective is to identify the contributions of various instruments of examination i.e. MCQ, 

SAQ, LEQ, Objectively Structured Performance Evaluation (OSPE), viva voce, 

structured and non-structured clinical examinations towards assessing the candidates. In 

other words, does a higher achiever through one instrument achieve a comparable 

performance through another instrument?  

The study will also provide an understanding, through the gathering of qualitative 

data, of the perceptions amongst the teachers, examiners and the students about the 

effectiveness of these various tools and components of assessment.  

 
Procedure: 

The study was conducted in the Examinations Department of UHS, one of the 

largest medical universities of the region. UHS is the examining body for all medical 

colleges in Punjab. It conducts examinations for all affiliated institutions every year. The 

data on students’ results was available to the researcher in his capacity as Controller of 

Examinations. So, the data was collected from the results of the students of the medical 

colleges, affiliated with UHS, during the year of 2010 and 2011.  Total Population of the 
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study was 3768 students of the UHS Final Professional MBBS Examinations of 2009 and 

2010, conducted in January 2010 and 2011 respectively. The sample of study consisted of 

1712 students from the population. A stratified sampling technique was used as medical 

colleges from different localities of Punjab were used as a strata and sample was drawn 

from the following colleges: 

1. Allama Iqbal Medical College, Lahore, Punjab. 

2. Services Institute of Medical Sciences, Lahore 

3. Lahore Medical and Dental College, Lahore 

4. Fatima Memorial Hospital, Lahore  

5. Rawalpindi Medical College, Rawalpindi  

6. Wah Medical College, Wah Cantt 

7. Punjab Medical College, Faisalabad 

8. University Medical College, Faisalabad 

9. Nishtar Medical College, Multan 

10. Quaid-e-Azam Medical College, Bahwalpur 

11. Shiekh Zayed Medical College, Rahim Yar Khan 

1712 students were sampled for the cognitive domains and 200 students for 

psychomotor and affective domains. Student grades were analysed using the Statistical 

Package for the Social Sciences (SPSS). 

Pakistan is a resource deficient country and stuck in a didactic system of 

education and assessment. The researcher believes that an understanding of the 

relationship of grades through different forms of assessment will be the first step in 

rationalizing assessment techniques to make assessment efficient and cost effective. This, 
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it is believed, will free resources for restructuring teaching and assessment along modern 

lines especially in health profession education. How close is correlation amongst the 

grades obtained by students in various components of the undergraduate MBBS 

examinations? 

1. How close is the correlation between the students’ grades obtained in SAQs and 

MCQs for each subject? 

2. How close is the correlation between the students’ grades obtained in the theory and 

clinical components of examinations in each subject? 

3. How close is the correlation between student self-assessments and their actual grades; 

and how do students and examiners respectively perceive the value/accuracy of the 

different assessment tools used?  

4. How close is the correlation between the students’ grades obtained in the OSPE and a 

broadly structured oral and clinical examination in the assessment of the psychomotor 

domains of the candidates? 

5. How close is the correlation between grades obtained by candidates from various 

examiners evaluating the same response simultaneously? 

6. How close is the correlation between the students’ grades obtained in the LEQs when 

assessed by subject specialists using a pre-defined key or not using a pre-defined key? 

7. How close is the correlation between the students’ grades obtained in the 2009 and 

2010 Examinations by topic, level or subject. 

8. How close is the correlation between the perceptions of examiners and students 

regarding the tools of assessment in each domain? 
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9. How close is the correlation between the scores of candidates belonging to different 

educational and geographical backgrounds and perceptions of the candidates 

regarding the tools of assessment? 

Hypotheses: 

1. There is no significant difference between the grades obtained in SAQs and MCQs 

for each subject. 

2. There is no significant difference between the grades obtained in SAQ and MCQ for 

each topic, at each level according to the Tables of Specifications and Bloom’s 

Taxonomy. 

3. There is no significant difference between the grades obtained in the theory and 

clinical components of examinations in each subject. 

4. There is no significant difference in the grades awarded by UHS and the students’ 

self-assessment (marks expected by the student after attempting the paper) in the  

MBBS examinations in each subject. 

5. There is no significant difference between the grades obtained in the OSPE and a 

broadly structured oral and clinical examination in the assessment of the psychomotor 

domains of the candidates. 

6. There is no significant difference in the grades obtained by candidates from various 

examiners evaluating the same response in theory and practical simultaneously. 

7. There is no significant difference between the grades obtained by candidates in the 

LEQs when assessed by subject specialists using a pre-defined key or not using a pre-

defined key. 
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8. There are no significant differences between the awards obtained by candidates in the 

2009 and 2010 Examinations by topic, level or subject. 

9. There is no significant difference between the perceptions of examiners and students 

regarding the tools of assessment in each domain. 

10. There is no significant difference between the scores of candidates belonging to 

different educational and geographical backgrounds and perceptions of the candidates 

regarding the tools of assessment. 

A detailed literature review was carried out using the databases of PubMed and 

Web of Sciences. Paper setting for the annual 2009 and 2010 MBBS examinations was 

carried out at UHS based on the MBBS Final Professional curriculum and Tables of 

Specifications of each subject. The paper setters are the subject specialists who set LEQs, 

SAQs and MCQs in their respective subjects [Annexure-A (I,II, III)]. These paper setters 

were required to identify the level of each question set according to Bloom’s Taxonomy 

(Annexure C) 

At the end of the theory component of the Final Professional MBBS Annual 2009 

and 2010 Examinations, the grades obtained in SAQs and MCQs in each subject for each 

candidate were compared using a paired t-test. 

Similarly, the grades in SAQs and MCQs for each topic, at each level, according 

to the Tables of Specifications (ToS) and Bloom’s Taxonomy were compared.  

There were three types of feedback questionnaires used in the research: two were 

used for the students and the third one was used for the examiners. The feedback 

questionnaires filled by the students (Annexures-D and E) were designed keeping in view 

the students’ level, skills and exposure. Four rating scales (strongly agree, agree, 



Chapter Three  Methods  

 70

disagree, strongly disagree) were included against all statements and one box was 

included for free text comments and suggestions (Annexure-D and E). 

At the end of the theory component of examination, the candidates were requested 

to fill in a feedback questionnaire on their perceptions regarding the TWO assessment 

tools used in the theory examination (SAQs and MCQs). Through this questionnaire data 

on self-assessment detailing the expected outcomes in numeric awards in each 

component, SAQs and MCQs, of each subject were also gathered for each candidate. The 

data were entered into SPSS and compared with their actual result at the end of the 

examination using a paired t-test. 

At the end of the practical examination, the candidates also filled in feedback 

questionnaires.  These feedback forms were used to determine the perception of the 

students regarding their practical examination. A paired sample t-Test was used to 

determine the correlation between the theory and clinical components as well as the 

theory and OSPE grades of students, by keeping weightage of awards equal i.e. to make 

actual comparison the marks from various subjects or components (maximum marks 

differ from subject to subject and component to component) will be adjusted to be 

compared on the basis of equality.  

      In the month of November of both years i.e. 2009 and 2010, two groups of 50 

students (100 from each year) were selected through stratified random sampling from the 

parent population and were invited to visit UHS. Firstly, both the groups attempted a 

“pen and paper” LEQs examination, in a pre-determined and notified subject. Subject 

specialists were invited to UHS to assess the LEQ paper attempted by the students. Each 

assessor assessed the LEQ papers of all candidates first without any predefined key and 
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then again using the key provided by the paper setter. These two sets of grades for each 

student were compared using a paired t-test. Another group of subject specialists also 

assessed the LEQ responses of the students to determine inter-rater bias, if any.  

Then each group sat through both a broadly structured oral and clinical 

examination along the old pattern (research practical) and an OSPE based on the Best 

Evidence Medical Education available. In both formats, each candidate was evaluated by 

a panel of up to three examiners, in each component, who awarded marks to each 

response by the candidate individually.  The candidates and the examiners filled their 

respective feedback questionnaires (Annexure-E and Annexure-F respectively) at the end 

of the exercise. The two groups, on the next day, sat through the other format of 

examination so that each group could be exposed to both formats. Similarly the 

examiners also rotated on the other day, so that they would also be exposed to both 

formats. Both the examiners and the candidates filled their respective feedback 

questionnaires on the second day as well. The grades were compared using a paired t-test 

to determine the difference between the two assessment tools. For the comparison 

between feedback from students and examiners, on similar questions asked in their 

respective questionnaires, a Chi-Square test was applied.  

An Independent Sample t-test was used for the comparison between the grades 

obtained by candidates in each subject of the MBBS Final Professional Annual 2009 and 

2010 examinations, by topic and level, according to the ToS and Bloom’s Taxonomy. 

         In order to compare candidates belonging to different educational and 

geographical backgrounds, the candidates were divided into the following five categories: 

a) F.Sc. – Matric English Medium - Developed District. 
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b) F.Sc. – Matric Urdu Medium - Developed District. 

c) F.Sc. – Matric English Medium - Underdeveloped District. 

d) F.Sc. – Matric Urdu Medium - Underdeveloped District. 

e) A Levels. 

An Independent Sample t-test and Analysis of Variance (ANOVA) were applied to 

determine differences between the scores of students belonging to different educational 

and demographic backgrounds. A post hoc Tukey test was applied for multiple 

comparisons in different demographics. 

Summary of the statistical analyses used: 

The data were entered and analysed using SPSS version 16.0. Mean ± SD was used 

for normally distributed quantitative variables. Frequencies and percentages were used 

for the qualitative variables; tables were mostly used for the quantitative variables and 

graphs were used for the qualitative variables. 

 Paired t-test was applied to observe mean differences between two sets used. This 

test is commonly used to compare how an individual of same subject performs in 

two different test conditions. 

 Independent t-test was applied to observe mean differences between two groups. 

This test is commonly used when two groups of different subjects (individuals) 

are to be compared.  

 One-way ANOVA was applied to observe group mean differences. It is applied 

when more than two groups are to be compared. 
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 Post-hoc Tukey test was applied to determine mean differences between groups. 

If ANOVA results are found to be statistically significant, this test is applied to 

compare the groups one by one just like independent t-test.  

 Pearson Chi-Square and Fisher Exact Test was used to see associations between 

the qualitative variables. Pearson Chi-square test is used for quantitative analysis 

while fisher exact test is used for qualitative analysis. 

A p-value of ≤ 0.05 was considered statistically significant.  
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RESULTS AND FINDINGS  

Analysis of quantitative findings relating to students’ grades: 

Overall 1,712 undergraduate students of the MBBS, Final Year 2009 & 2010, 

University of Health Sciences, Lahore were included in the quantitative analysis. There 

was a significant difference between the SAQs and MCQs mean marks in all the subjects 

(p<0.05) except Obstetrics. MCQ marks were significantly higher than SAQs in all these 

subjects. In Obstetrics, there was no significant difference between SAQs and MCQs 

marks (p=0.9931, 95% CI -0.213, 0.215). Results are shown in Table No. 9. 

Table 9: Comparison between the mean scores in SAQs and MCQs in all the 

subjects of MBBS Final Professional Examination  

Subjects 
Taught 

Number 
(N) 

Mean ± S.D 
95% confidence 

interval of the mean 
differences 

*p-
value 

SAQs MCQs Lower Upper 
Medicine I 1688 26.99 ± 3.88 28.32 ± 5.29 -1.588 -1.081 0.0000 
Medicine II 1693 26.07 ± 5.19 31.04 ± 5.57 -5.257 -4.682 0.0000 
Surgery I 1680 30.70 ± 3.89 34.70 ± 5.46 -4.248 -3.755 0.0000 
Surgery II 1708 38.26 ± 8.37 46.32 ± 9.03 -8.435 -7.676 0.0000 
Gynaecology 1666 20.28 ± 3.76 20.90 ± 4.99 -.859 -.381 0.0000 
Obstetrics 1668 21.40 ± 2.64 21.40 ± 4.55 -.213 .215 0.9931 
Pediatrics 1712 28.84 ± 6.02 30.30 ± 7.51 -1.724 -1.198 0.0000 

* p-value is calculated using the paired sample t-test with an alpha of 0.05.   
A p-value ≤ 0.05 shows a significant difference in the mean scores of two variables. 
 

Comparison of  SAQ marks with MCQ marks for all subjects in the MBBS Final 

Professional Examination for two consecutive years 2009 and 2010 indicated that there 

was a statistically significant difference. Students in all subjects scored better in MCQs 

than in SAQs. Similar findings are reported in other studies (Pepple et al., 2010). The 

better scores obtained by students in MCQs could very well be related to the objective 

nature of these questions as well as the objectivity involved in their assessment. MCQs 
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can be responded to quickly and the availability of technology like OMR Machines has 

made their marking very objective. The structured nature of the MCQs renders it easily 

understandable to the student as compared to an SAQ that retains some degree of 

subjectivity in its construction.  

Critics of MCQs say that this instrument is incapable of assessing higher order 

thinking and higher levels of cognition within Bloom’s Taxonomy (UNSW, 2012). The 

fact that each SAQ in the tests administered by UHS carries between three to five marks 

and is divided into three to five components, makes it an objective tool of assessment 

comparable to the MCQ. However, the design of the SAQ could also be stated to reduce 

its value in assessing cognition at higher levels within Bloom’s Taxonomy, a criticism 

that is identical to that for MCQs (Case & Swanson, 2001). 

SAQs at UHS are constructed together with referenced keys and the same 

examiner assesses each question for the entire cohort of students sitting in the 

examination. This is to add to the standardization in assessment of students using this 

instrument. Nevertheless, the very process by which the SAQ is constructed, as detailed 

above, can very easily lead to loss of marks. This is related to the phenomenon already 

described in various studies in which assessors have been shown to be reluctant to award 

100% marks even when the response of the students matches exactly with the 

requirements laid down for assessment (Pepple et al., 2010; Reiner et al., 2002). This fact 

alone could very well be responsible for the consistently lower grades achieved by 

students in both the years for all subjects. Khan et al. (2010) also reported a huge gap in 

term of cost and time of construction, administration and evaluation for the two 

instruments of assessment. Whereas the expenses incurred in the construction of the two 
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instruments were found to be similar, the cost of administering and evaluating the SAQs 

at UHS far exceeded that for MCQs in order of 10: 1. The human resource cost-

effectiveness in the construction and assessment related to MCQs might well be of 

considerable benefit for institutions with limited resources (Ricketts et al., 2010).  

In accordance with the Tables of Specifications (ToS), significant differences 

were found in the subjects of Medicine-II (p= 0.0000, CI -0.454, -0.330), Surgery-I       

(p= 0.0000, CI -0.179, -0.108) and Obstetrics (p= 0.0000, CI -0.725, -0.529). Marks in 

MCQs were significantly higher than in SAQs in all these subjects, while in the subjects 

of Medicine-I, Surgery-II, Gynaecology and Paediatrics, no significant difference was 

found between SAQs and MCQs marks (p > 0.05). Results are presented in Table No. 10. 

Table 10: Comparison between the mean scores in SAQs and MCQs for each 

topic according to the Tables of Specification  

Subjects Taught 
Number 

(N) 
Mean ± S.D 

95% CI of the 
Difference 

*p-
value 

SAQs MCQs Lower Upper 
Medicine I 600 24.34 ± 4.31 24.18 ± 4.58 -.018 .339 0.0780
Medicine II 600 24.24 ± 4.88 24.63 ± 4.90 -.454 -.330 0.0000
Surgery I 600 28.04 ± 5.30 28.19 ± 5.32 -.179 -.108 0.0000
Surgery II 600 26.46 ± 4.77 26.30 ± 6.07 -.131 .463 0.2734
Gynaecology 365 19.74 ± 4.35 19.80 ± 4.63 -.209 .104 0.5100
Obstetrics 360 18.47 ± 4.23 19.10 ± 3.96 -.725 -.529 0.0001
Pediatrics 360 26.40 ± 4.40 26.47 ± 4.21 -.226 .076 0.3310
* p-value is calculated using the paired sample t-test with an alpha of 0.05.     
A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 

 

Comparison of SAQs and MCQs marks in all subjects according to the ToS for 

both the years identified that with rare exceptions, students scored higher marks in the 

MCQs when compared with the marks they obtained in SAQs for the same topic. This is 

not difficult to explain again because of the objective nature of the MCQ and the 
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objectivity in its assessment relative to that for SAQs (Pepple et al., 2010). For each topic 

within the ToS, the MCQ paper would include multiple questions covering various 

aspects of that topic. However, in the case of the SAQs paper, there would usually be a 

single question representing one topic in the paper. When this singular question is 

subjected to examiners’ scrutiny for marking, the subjective nature of this process is 

likely to yield lower scores in comparison to MCQs which are assessed by the Optical 

Mark Reader (OMR). 

No significant difference was found in the mean marks of MCQs and SAQs at any 

level of Blooms Taxonomy (p > 0.05). Results are presented in Table 11.  

Table 11: Comparison between the mean scores in SAQs and MCQs at each 

level of Bloom’s Taxonomy  

Subjects Taught  N 
Mean ± S.D 

95% CI of the 
Difference 

*p-
value 

SAQs MCQs Lower Upper 
C1. Knowledge 599 11.88 ± 2.84 12.10 ± 3.74 -0.046 0.486 0.1051
C2. Comprehension 599 12.99 ± 3.52 12.92 ± 2.96 -0.273 0.130 0.4850
C3. Application 599 10.59 ± 3.84 10.76 ± 3.73 -0.019 0.350 0.0780
C4. Analysis 599 8.66 ± 2.60 8.73 ± 2.61 -0.065 0.188 0.3381
C5. Synthesis 599 4.34 ± 3.09 4.44 ± 3.44 -0.013 0.216 0.0811
C6. Evaluation 599 4.97 ± 2.09 5.07 ± 2.14 -0.019 0.222 0.0991
* p-value is calculated using the paired sample t-test with an alpha of 0.05.   
A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
 

Bloom (1956) published his taxonomy of cognitive learning based on a hierarchy 

of knowledge, comprehension, application, analysis, synthesis and evaluation. In this 

study, comparison was made between the awards obtained by the students for various 

topics within each subject that were being tested by SAQs and MCQs assessing at the 

same level within the Bloom’s Taxonomy. The study identifies that students were able to 

score equally well in both MCQs and SAQs at comparable levels of  Bloom’s Taxonomy. 
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LEQs assess all levels of Bloom’s Taxonomy. Literature suggests that MCQ and SAQ 

rarely assess at highest cognitive levels. This could indicate that a well-constructed MCQ 

is just as good as an SAQ in testing comparable levels of cognitive skills. This result is 

similar to the results reported by Mukhopadhyay et al. (2010). In their study, 

Mukhopadhyay et al. justified the use of MCQs for testing higher cognitive skills in 

medical education. Moeen-uz-Zafar and Aljarallah (2010) in their study stated that 

constructing an SAQ was far more time and resource consuming than an MCQ but a 

well-constructed MCQ was superior to an SAQ in testing at higher cognitive skills of 

undergraduate medical students in a problem-based learning setup. This study has 

confirmed the impression that well-constructed MCQs with high construct and context 

validity alone can be utilized to test knowledge as well as higher cognitive skills that 

previously were considered most appropriately evaluated by SAQs and LEQs (Case & 

Swanson, 2001)  

Marks in the theory section in the subjects of Medicine and Surgery were 

significantly higher than in the clinical component. In the case of Gynaecology & 

Obstetrics and Paediatrics, clinical marks were significantly higher than the theory marks. 

Results are shown in Table No. 12. 

Table 12: Comparison between the mean scores in Theory and Clinical 

components  

Subject 
Taught 

N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

Theory Clinical Lower Lower 
Medicine 1712 135.03 ± 19.20 110.38 ± 17.60 23.741 25.542 0.0000
Surgery 1713 190.72 ± 37.53 141.28 ± 23.33 47.649 51.223 0.0000
Gynaecology 
& Obstetrics 

1713 
81.96 ± 12.41 89.47 ± 14.70 -8.223 -6.797 0.0000

Pediatrics 1713 55.04 ± 7.53 58.58 ± 9.70 -3.975 -3.101 0.0000
* p-value is calculated using the paired sample t-test with an alpha of 0.05.   
A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 



Chapter Four  Results 

 79

Similarly, marks in the theory sections of Medicine and Surgery were higher than 

in the OSPE (p ≤ 0.05). However, in the subjects of Gynaecology & Obstetrics and 

Paediatrics OSPE marks were significantly higher than the theory marks (p ≤ 0.05). 

Results are shown in Table No. 13. 

Table 13: Comparison between the mean scores in Theory and OSPE 

components  

Subject 
Taught 

N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

Theory OSPE Lower Lower 
Medicine 1713 135.03 ± 19.19 131.30 ± 25.50 2.575 4.874 0.0000
Surgery 1713 190.72 ± 37.53 162.24 ± 35.61 26.452 30.497 0.0000
Gynaecology 
& Obstetrics 

1713 81.96 ± 12.41 96.62 ± 22.00 
-15.663 -13.659 0.0001

Pediatrics 1713 55.04 ± 7.54 71.10 ± 15.35 -16.828 -15.297 0.0000
* p-value is calculated using the paired sample t-test with an alpha of 0.05.  
   A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
 

In the University of Health Science’s MBBS programme, summative assessment 

is divided into assessment of cognition and assessment of skills and attitudes.  For 

assessment of cognition, pen and paper tests are administered consisting of a certain 

number of MCQs and SAQs with 50% weighting of each in this component. At the end, 

practical/ clinical/ OSPE and viva voce examinations are held in each subject separately. 

Each component of the examination theory and practical/clinical /OSPE has equal 

weightage and success in the examination requires passing each component separately. In 

this study the marks obtained by candidates in the theory examinations in both years were 

compared with their marks obtained in the clinical / practical / viva voce component. A 

statistically significant difference was found between the two in both years. Students 

scored statistically significantly higher marks in the cognitive assessment in Medicine 



Chapter Four  Results 

 80

and Surgery and statistically significantly higher marks in the OSPE / clinical and viva 

voce component of the examination in Paediatrics and Gynaecology/Obstetrics.  

Analysis of findings related to student self-assessments/perceptions of different 

assessment tools: 

There were three types of feedback questionnaires used in the research: two were 

used for the students and the third one was used for the examiners. At the end of the 

theory component of examination, the candidates were requested to fill in a feedback 

questionnaire on their perceptions regarding the TWO assessment tools used in the theory 

examination (SAQs and MCQs). The data were entered into SPSS and compared with 

their actual result at the end of the examination using a paired t-test. At the end of the 

practical examination, the candidates also filled in feedback questionnaires.  These 

feedback forms were used to determine the perception of the students regarding their 

practical examination. A paired sample t-Test was used to determine the correlation 

between the theory and clinical components as well as the theory and OSPE grades of 

students 

A significant difference was found in the marks expected by the students and their 

actual marks in the SAQs paper of each subject (p ≤ 0.05). Students’ self assessment was 

significantly higher than the actual marks of the students in all these subjects. Results are 

presented in Table No 14. 
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Table 14: Comparison between the mean expected and original scores in SAQs 

paper of all subjects in MBBS Final Examination  

Subject 
Taught 

N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

Expected Original Lower Upper 
Medicine I 133 34.46 ± 8.07 27.56 ± 3.91 5.45 8.36 0.0000
Medicine II 114 33.15 ± 5.12 22.6 ± 3.57 9.416 11.688 0.0000
Surgery I 106 35.8 ± 7.10 31.68 ± 4.11 2.669 5.568 0.0000
Surgery II 94 42.57 ± 11.26 36.17 ± 4.89 4.2548 8.5494 0.0000
Gynaecology 116 21.3 ± 6.32 17.82 ± 3.52 2.506 4.461 0.0000
Obstetrics 116 23.1 ± 3.79 21.44 ± 3.67 1.505 1.831 0.0000
Pediatrics 131 34.8 ± 9.26 30.25 ± 4.70 3.232 5.875 0.0000
* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 

 

In the case of the MCQs paper of each subject, similar results were found except 

in the Surgery papers. Students’ self assessment was significantly higher than their actual 

marks in all the subjects (p ≤ 0.05) except the Surgery papers. In Surgery-I, no significant 

difference was found (p=0.1031, CI -0.274, 2.871). However, in Surgery-II, a significant 

difference was found (p=0.0000, CI -4.327, -0.637), but in this case, the actual marks 

were significantly higher than the expected marks of the students. Results are presented 

in Table 15. 

 

Table 15: Comparison between the mean expected and actual scores in MCQs 

paper of all subjects in MBBS Final Examination 

Subject 
Taught 

N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

Expected Original Lower Upper 
Medicine I 133 33.55 ± 8.12 29.05 ± 4.94 2.86 6.12 0.0000
Medicine II 114 31.69 ± 6.09 28.15 ± 4.40 2.24 4.84 0.0000
Surgery I 106 36.37 ± 6.35 35.04 ± 6.05 -.274 2.871 0.1031
Surgery II 94 42.32 ± 9.78 44.81 ± 5.99 -4.327 -.6371 0.0100
Gynaecology 115 25.68 ± 5.87 22.53 ± 5.49 2.880 3.433 0.0000
Obstetrics 115 25.96 ± 5.14 22.54 ± 4.85 3.168 3.670 0.0000
Pediatrics 127 28.85 ± 4.81 25.44 ± 4.50 2.727 4.091 0.0000
* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
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 In this study, students at the time of their examination were asked to write 

the scores they thought they were most likely to receive based on their performance. 

After attempting the MCQs component of each paper they prepared and wrote their 

perceived self-assessed scores and they applied the same perception on completing the 

SAQ paper. The results indicated that the self-assessment scores in both the MCQs and 

SAQs papers were statistically significantly higher than the actual scores. In the case of 

the SAQs, this difference could be explained on the basis of the subjectivity associated 

with the marking of the SAQs by subject specialist. The self-assessment scores of the 

students were higher in the MCQs component as compared to the scores they actually 

received through objective OMR marking. Subjective marking by experts could no longer 

justify this difference. Gordon (1991, 1992) reviewed the validity and accuracy of self-

assessment in health professional training and identified that in self-assessment, there is a 

tendency towards over-confidence, particularly amongst those students who know less! 

However, as we move away from this very basic form of self-assessment to more 

complex forms involving reviewing videotaped encounters, global assessments of 

performance based on extended periods of supervised functioning in clinical training 

environment and programs that required valid self-assessment as competency 

development goals, the self-assessment scores become more realistic. Gordon (1991) 

concluded that “self-assessment skills remain underdeveloped during training”. 
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Analysis of findings related to skills assessment through structured and non 

structured examinations  

Students scored significantly higher marks in the research practical (clinical+viva) 

than the actual practical (OSPE+clinical+viva) in all subjects (p ≤ 0.05). Results are 

shown in Table no. 16. This research practical is the broadly structured oral and clinical 

examination along the old pattern. 

Table 16: Comparison between the mean scores in actual and research practical  

Subject 
Taught 

 N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

Actual 
Practical  

Research 
Practical 

Lower Upper 

Medicine 200 178.62 ± 29.13 181.75 ± 29.37 -4.382 -1.874 .0000 
Surgery 200 144.50 ± 25.67 148.01 ± 25.81 -4.455 -2.565 .0000 
Gynaecology 
& Obstetrics 

200 91.47 ± 17.53 94.24 ± 16.15 
-3.980 -1.549 

.0000 

Pediatrics 200 60.23 ± 11.46 64.52 ± 11.03 -5.139 -3.439 .0001 
* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
 A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
 

 In this study, the same group of students went through the regular examination 

consisting of the clinical long and short cases, viva voce and OSPE and then with the 

same examiners and in the same setting underwent another examination involving only 

the clinical long and short cases together with the viva voce. In all subjects in both the 

years the students scored higher marks in the latter and difference was found to be 

statistically significant.  

 The result should not come as a surprise since in the majority of medical colleges 

where the traditional long and short cases are used for assessment of clinical 

competencies, these instruments are criticized for their unreliability and subjectivity 

(Stokes, 1974; Weatherall, 1991; Newble, 1992; Lowry, 1993), even though they have an 

adequate degree of face validity (Newble, 1991; 1992; Gleeson, 1997).                         
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The researcher believes that high marks scored in unstructured long and short cases and 

viva voce due to lack of standardization and increase subjectivity leading to relaxed 

standards of competency assessment. This is against the principles of best evidence 

medical education practices which require standard setting against which competencies 

will be assessed. 

OSPE however does not come up as the champion instrument for clinical skill 

assessment largely because it is only partially observed like Gleeson’s OSLER     

(Gleeson, 1997) and in it, the emphasis is placed more on cognition than assessment of 

skills and attitudes.  Required now is the standardization of the clinical long and short 

cases with complete observation, development of rating scales and check lists and 

standardization of patients either real or simulated. 

There was a significant difference found between the grades obtained against the 

students’ responses evaluated by different examiners in all the subjects of theory 

examinations (p < 0.05). Results are presented in Table 17. 
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Table 17: Comparison between the mean scores in the theory paper of each 

subject assessed by two different examiners  

Subject 
Taught 

 N 
Mean ± S.D 

95% CI of the 
Difference 

*p-
value 

First 
Examiner 

Second 
Examiner 

Lower Upper 

Medicine I 1712 26.61 ± 4.50 28.24 ± 5.36 -1.705 -1.569 .0000 
Medicine II 1694 26.06 ± 5.23 27.95 ± 5.47 -1.988 -1.797 .0000 
Surgery I 1712 30.37 ± 5.70 31.08 ± 6.46 -.883 -.535 .0000 
Surgery II 1712 38.37 ± 8.54 38.97 ± 9.97 -.848 -.353 .0000 
Gynaecology 1712 21.93 ± 5.22 19.79 ± 4.98 2.030 2.248 .0001 
Obstetrics 1712 23.15 ± 4.57 21.09 ± 4.31 1.949 2.161 .0000 
Pediatrics 1712 29.05 ± 6.01 30.42 ± 6.30 -1.489 -1.258 .0000 

* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
 A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
 

Similarly, in the case of the practical examination, there was a significant 

difference found in the marks obtained by the students for the same response, assessed by 

two different examiners in all the subjects (p < 0.05). Results are shown in Table no. 18. 

Table 18: Comparison between the mean scores in the practical paper of each 

subject assessed by two different examiners  

Subject 
Taught 

 N 
Mean ± S.D 

95% CI of the 
Difference 

*p-
value 

First 
Examiner 

Second 
Examiner 

Lower Upper 

Medicine 1694 29.29 ± 6.30 28.57 ± 6.33 .487 .965 .0000 
Surgery 1707 52.69 ± 11.38 52.98 ± 10.56 -.570 -.012 .0410 
Gynaecology 
& Obstetrics 

1705 
49.05 ± 10.18 48.68 ± 9.93 .094 .633 .0080 

Pediatrics 1713 34.86 ± 7.65 34.66 ± 7.47 .011 .397 .0390 

* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
 A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
 

In this study for both years, it was observed that when the same question was 

marked by different subject specialists using identical marking instructions, there was a 

statistically significant difference between the marks given by the two examiners. This 
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inter-rater bias is not a new finding but one that has been previously reported in a number 

of studies, especially related to the marking of LEQs (Brown, 2010; Coffman, 1966). 

However, this study was amongst the first in identifying this inter-rater bias in marking of 

a supposedly objective instrument of assessment, the SAQ; an interesting finding, 

especially in this case where the same ‘key’ was provided for assessment to two groups 

of examiners. The shift in UHS from the supposedly subjective LEQs to the supposedly 

more objective instruments of assessment, including the OSPE in the clinical setting and 

the SAQ and MCQ in the assessment of cognition was based on the Best Evidence 

Medical Education paradigm shifts being observed elsewhere. SAQs with MCQs are able 

to cover a wider range of the syllabus and are, therefore, capable of measuring the 

cognitive competencies with greater width than the LEQ (Cantillon, 2000). However, 

SAQs and MCQs have come under tremendous criticism of late for being unable to test 

higher levels of cognitive processes and sub-domains within Bloom’s Taxonomy (1956). 

Certainly one of the findings in this study has been the lack of good quality SAQs 

constructed for the assessment of cognitive skills especially in comparison to the MCQs 

for given topics within the subjects.  

SAQs are more costly to administer and to get assessed. Tabulation of marks from 

SAQs is a tedious and time consuming process requiring manual transfer to a 

spreadsheet. If for two consecutive years the Achilles heel of reliability of assessment has 

been seen to be exposed in the case of the SAQs on account of the wide inter-rater bias, a 

case can certainly be put forth for replacing the SAQs with other instruments of 

assessment. They may have high objectivity like the MCQs and Extended Matching 

Questions (EMQ) but lack in their ability to assess ‘evaluation’ and ‘creativity’ as will 
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the LEQs. These have the same inter-rater bias and subjectively in assessment, something 

that can be considered acceptable if they are used to assess higher order cognition. So 

SAQ are not as efficient/effective as LEQ on majorly two reasons: (i) they are not 

objective/reliable compared to MCQs; |(ii) they can’t assess higher-order cognition like 

LEQs. 

Some important learning outcomes are best measured by open-ended essay 

questions. Long essay questions are known to provide the freedom of response required 

to appropriately assess the ability of the student to formulate problems; organize, 

integrate and evaluate ideas and information; and apply knowledge and skills. 

Performance assessment through LEQs corresponds to the laid assessment goals and 

objectives thus, enhancing the validity of assessment. The freedom of response, provided 

by the LEQ instrument, lies on a continuum with complete restriction of response along 

pre-defined criteria to free writing.  

 These known merits of the LEQ instrument, however, do not guarantee the 

measurement of complex achievements, unless the LEQ is carefully constructed as an 

‘objective’ test item. The course achievements must be defined as specific learning 

outcomes and the Long Essay Questions must be phrased in a way that will compel the 

students to use higher order thinking skills to provide their responses. The LEQs format 

is, therefore, particularly suited to assess problem-solving skills of students and creativity 

in thought and writing/expressions. LEQs, in certain cases, have been introduced in the 

repertoire of assessment solely to assess the writing skills of the candidates and to 

improve their written communication skills.  
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 Numerous studies and texts have cited the ease of construction of the LEQs as an 

advantage of this instrument; this is misleading. Long essay questions construction 

requires care and considerable thought in order to fashion it to assess the desired 

course/assessment objectives (Izard, 2005). Carelessly, hurriedly constructed Long Essay 

Questions may very well end up assessing simple recall and strengthen rote learning.  

 The most commonly cited limitation of the LEQ is the unreliability in its 

assessment. Interestingly several studies have shown that the same assessor assessing the 

same response to a long essay question by a student at different occasions may score it 

differently (Coffman, 1966). This is usually due to the failure to recognize the learning 

outcomes that are being measured and the absence of well-defined scoring rubrics. This 

results in the assessment of the long essay question based on intuitive judgment of the 

assessor which may vary for the same assessor at different times. Different assessors may 

apply their own particular judgments and learning outcomes to assessment of a LEQ, 

thereby arriving at different scores to the same response. However, using pre-defined 

learning outcomes and scoring rubrics in assessing LEQs, marking can take several 

hours. Examiners’ fatigue and loss of interest can also affect the scores of students within 

a cohort.  

Significantly higher marks were obtained by the students in LEQs assessed by 

subject specialists with a predefined key than those who assessed without                        

a predefined key in Medicine (p= 0.0000, CI -2.110, -1.508, p= 0.0000,                         

CI -2.745, -1.350 for Medicine I & Medicine II respectively) and Surgery (p= 0.0008,     

CI -2.312, -1.205, p= 0.0001, CI 0.686, 1.424 for Surgery I & Surgery II respectively).                        

In the case of Obstetrics (p=0.2560, CI -3.905, -0.555),                         
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Gynaecology  (p=0.0901, CI -4.655, 1.251) and Paediatrics (p=0.3122, CI -5.209, 1.678), 

no significant difference was found in the marks obtained in LEQs assessed with 

predefined key and without predefined key.  Results are presented in Table no.19. 

 

Table 19: Comparison between the mean scores in LEQs assessed by subject 

specialist with and without pre-defined key  

Subject 
Taught 

 N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

With  
Predefined Key

Without 
Predefined Key

Lower Upper 

Medicine I 34 32.78 ± 12.46 30.97 ± 12.67 -2.110 -1.508 .0000 
Medicine II 21 34.57 ± 8.55 32.52 ± 8.91 -2.745 -1.350 .0000 
Surgery I 29 39.62 ± 12.96 37.86 ± 13.16 -2.312 -1.205 .0008 
Surgery II 100 53.03 ± 17.41 51.97 ± 16.84 0.686 1.424 .0001 
Obstetrics 141 36.64 ± 12.74 34.94 ± 12.67 -3.905 -0.555 .2560 
Gynaecology 189 35.01 ± 9.84 32.78 ± 10.26 -4.655 1.251 .0901 
Pediatrics 111 54.50 ± 12.97 52.74 ± 13.27 -5.209 1.678 .3122 
* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
 A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
 

In this study, the students over the two years were given LEQs in addition to their 

regular assessment modalities in each subject. The responses of the candidates were 

assessed firstly through intuitive judgment and then by using a pre-defined referenced 

key and learning outcomes. Scoring with the pre-defined key took a longer time but 

yielded higher scores and the difference in results was statistically significant. This 

finding relates to the discussion regarding the Long Essay Question above. Moreover, 

when the LEQ format scores were compared with the regular theory examination scores, 

it was found that students scored statistically significantly higher marks in the regular, 

more objective formats of the examination. LEQ should, therefore, be reserved for those 

learning outcomes that cannot be measured well objectively. This will improve the 

assessment of the higher order cognitive skills without adding too much burden on 
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assessment in terms of time required and will also not reduce objectivity in assessment 

since the SAQ and MCQ shall be retained. Moreover, with the SAQ, LEQ and MCQ 

formats in conjunction, full content and domain coverage can be achieved.   

A significant difference was found in the mean marks in all the subjects of the 

Final Professional Examinations in 2009 and those in 2010 (p ≤ 0.05). Marks in 

Medicine-I and both papers of Surgery were significantly higher in the Final Professional 

MBBS examination 2009 than in 2010, while in the subjects of Medicine-II, 

Gynaecology, Obstetrics and Paediatrics, marks were significantly higher in Final 

Professional MBBS Examination 2010 than in 2009. Results are shown in Table 20. 

 

Table 20: Comparison between the mean scores in all the subjects of Final 

Professional MBBS Annual examinations of 2009 and 2010 in 

accordance to the Tables of Specification  

 

Subject 
Taught 

Examination 
Year 

N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

Lower Upper 
Medicine I 2009 826 56.05 ± 8.25 0.4233 

 
0.0715 

 
.0341 

2010 869 55.15 ± 9.17 
Medicine II 2009 818 54.15 ± 8.26 -2.8779 

 
-1.1711 

 
.0000 

2010 879 56.17 ± 9.65 
Surgery I 2009 874 66.73 ± 9.07 2.4346 

 
4.0803 

 
.0001 

2010 964 63.47 ± 8.90 
Surgery II 2009 853 81.87 ± 11.13 4.5795 

 
6.7261 

 
.0004 

2010 949 76.21 ± 12.10 
Obstetrics 2009 838 43.15 ± 7.08 -2.2407 

 
-0.9740 

 
.0000 

2010 931 44.76 ± 6.43 
Gynaecology 2009 829 38.23 ± 7.69 -5.4755 

 
-4.1603 

 
.0000 

2010 913 43.05 ± 6.12 
Pediatrics 2009 853 62.55 ± 8.12 

-7.4683 
 

-5.7668 
 

.0003 2010 940 69.16 ± 10.22 
2010 940 68.75 ± 10.39 

* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
 A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
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Currently, the format of assessment in the University of Health Sciences is largely 

norm-referenced. With the development of a competency framework, a criterion 

referenced assessment format will be more in line with the educational goals. In such an 

assessment framework scores will be meaningless and competency ratings according to 

the pre-defined criteria shall lead to a more consistent assessment outcome.  

The study aimed to identify the perceptions of the students and the faculty 

regarding the three instruments of assessment, MCQs, SAQs and LEQs as well as the 

perception about the current format of the clinical and OSPE examination. Not 

surprisingly and in relevance to the discussion above, the majority of the students and the 

faculty responded that the MCQs used by the University of Health Sciences required the 

skills of problem solving and critical thinking and could not be just replaced by SAQs. In 

their view, SAQs effectively assess higher cognitive skills but the time provided by the 

University for responding to both was shorter than what they thought was adequate. This 

finding is similar to the findings of other studies (Feletti & Smith, 1986). Students and 

faculty believed that MCQs, SAQs, OSPE and viva voce were different aspects of the 

examination in their own right, were completely different formats that required 

specialized individual training and were complementary to each other. Therefore, they 

thought that any one format could not replace the other. Similar results have been 

reported by Joachim et al., 2007.   

Students and faculty disagreed that LEQs can assess writing skills. This is in 

contrast to a number of studies in which Long Essay Questions have been reported to 

improve the written communication skills of the students (Shackleford, 2009). However, 

this improvement in written communication skills has only been observed where the 
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same was intended as an outcome of the educational programme, was part of the 

instructional strategy and thereby aligned with summative assessment through 

construction of LEQs in a manner by which writing skills amongst other things were 

assessed through them. At the same time, there are findings from other studies that lead 

us to believe that LEQs especially in professional educational programmes and 

assessment formats are incapable of improving and assessing written communication 

skills. In fact certain studies have reported that LEQs may lead to deterioration of writing 

skills when the students are required to respond through voluminous output in limited 

time and are reduced to putting huge amounts of information that is poorly aesthetically 

and grammatically structured.  

In this study, the students and the faculty responded to the questionnaire by 

agreeing to the validity and reliability of the clinical examination. It is the opinion of this 

author that this validity and reliability has, no doubt, been enhanced in recent years 

through the introduction of the OSPE replacing large portions of the subjective viva voce. 

Moreover, there has been a move on the part of the University of Health Sciences to 

bring standardization to the clinical long and short cases. This they have achieved 

through introduction of pre-clinical examiner meetings to agree on the format of the 

clinical examination for each cohort and ensuring observation of clinical skills and 

attitudes directly by the examiners throughout the course of the examination. 

Even though the majority of the students and faculty responded by stating that the 

clinical examination was a very exhausting experience, they agreed that the conduct of 

examination was planned. The latter was most certainly due to the introduction of the 

OSPE and standardization of the clinical long and short cases. 
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  One can, however, sympathize both with the students and examiners considering 

that the clinical examination process for each candidate in every subject takes up to two 

days, and for the entire cohort goes on for about fifteen days. In order to reduce the 

burden of assessment for both the faculty and the students, the University of Health 

Sciences might consider staging the examination. After the theory examination, the entire 

cohort of students may sit in the OSPE component of the examination, and after a break 

have their viva voce leading at a later stage to the clinical short and long cases. This 

staged examination can reduce the psychological burden of the examination for both the 

faculty and the students improving the performance of the candidates as well as the 

competency–oriented standardized scoring by the examiners. Reduction of the course 

content covered in the summative examination and, thus, a reduction in the assessment 

overload leading to improved performance can also be achieved through subdividing the 

summative examination as is the case in a semester system.  

Importantly, a majority of the examiners responded by showing their support for 

the current objective standardized clinical examination system. The majority also agreed 

that the examination questions were structured with complete coverage of the course 

contents. Their preference for this format of examination can be validated by findings 

from other studies in which the students and the examiners as well as other stakeholders 

have valued the outcomes of an objective structured standardized competency-based 

clinical examination especially in health professional education (Siddiqui, 2011; 

Marwaha, 2011). A greater majority of students than of faculty agreed that the 

examination covered the entire course content and that in this examination system 

students stood a better chance of passing the examination. The University of Health 
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Sciences has more than eighty health professional educational institutions affiliated with 

it having more than five thousand faculty. The most senior faculty members who still 

cling to their didactic methodologies have some criticism in bringing objectivity in the 

examination, which reduces their subjective role and power.  

In relation to Bloom’s Taxonomy, marks were significantly higher in all the 

subjects of Final Professional MBBS Examinations 2010 (p ≤ 0.05) except in Medicine-I 

(p= 0.1071, CI -0.1520, 1.5818). In Medicine-I, no significant difference was found but 

in Surgery-II, a significant difference was found (p= 0.0003, CI -4.5771, 6.7170), but in 

this case, the marks of Final Professional MBBS Examinations 2009 were significantly 

higher than in 2010. Results are presented in Table No. 21. 

 

Table 21: Comparison between the mean scores in all the subjects of Final 

Professional MBBS Annual examinations of 2009 and 2010 in relation 

to Bloom’s Taxonomy  

Subject 
Taught 

Examination 
Year 

N Mean ± S.D 95% CI of the 
Difference 

*p-value

Lower Upper 
Medicine I 2009 826 56.19 ± 8.41 -0.1520 

 
1.5818 

 
.1071 

2010 872 55.48 ± 9.78 
Medicine II 2009 818 53.78 ± 8.18 

-2.8901 
-1.2010 

 
.0001 

2010 879 55.82 ± 9.54 
Surgery I 2009 874 66.07 ± 9.03 2.1852 

 
3.8276 

 
.0000 

2010 964 63.07 ± 8.91 
Surgery II 2009 853 81.48 ± 11.11 4.5771 

 
6.7170 

 
.0003 

2010 949 75.83 ± 12.05
Obstetrics 2009 838 42.78 ± 7.06 -2.1808 

 
-0.9128 

 
.0008 

2010 931 44.33 ± 6.48 
Gynaecology 2009 829 37.79 ± 7.65 -5.5211 

 
-4.1816 

 
.0000 

2010 891 42.64 ± 6.40 
Pediatrics 2009 853 62.09 ± 8.13 

-7.5287 -5.8086 .0000 
2010 940 68.75 ± 10.39

* p-value is calculated using the paired sample t-test with an alpha of 0.05.                
 A p-value ≤ 0.05 shows significant difference in the mean scores of two variables. 
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In this study, the awards obtained by the candidates in the theory examination in 

the two years were compared with each other according to the ToS and also according to 

the level of the cognitive assessment following Bloom’s Taxonomy. The results showed 

statistically significant differences in the scores over the two years in each subject, even 

though the questions in both years were set according to the same ToS in each subject, 

and the same groups of questions in each subject were required to test the same levels of 

cognition. The University applied standard setting procedures to minimize this problem 

to the extent of developing Table of Specifications (TOS) and clear instructions on how 

to construct good quality questions only. The statistically significant difference in the 

scores was likely to be due to the difference in the two cohorts, not just the students but 

also the assessors. This leads us to another aspect of education that is influenced by 

assessment. If assessment does not drive learning, the standardization of product from 

one year to the next cannot just be achieved through standardization of the assessment. In 

fact, the competency outcomes of the educational programme need to be laid down 

clearly and standardized. Once these competency outcomes have been defined and a 

standardized assessment format aligned with these outcomes, the scores are more likely 

to be identical from one year to the next (Venable, 2011). Especially if a standardized 

question bank is developed complete with difficulty and discrimination indices for each 

question and every year papers are constructed of comparable difficulty and 

discrimination indices and/or post test standardized methods like Angoff and Hofstee 

(Bowers & Shindoll, 1989) are applied.  This implies that if standard setting procedures 

are stringently applied at all levels of the education cycle then even though we believe 

that assessment drives learning, the results from one year to the next will be consistent. 
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There may be other reasons for different performance each of year; improved teaching 

methods in schools, better weather during the examination period, year by year 

improvement in general health of the school population etc.  

Analysis of students’ and examiners’ perceptions of the assessment tools: 

Perceptions of Students were gathered through the theory and practical 

examination feedback questionnaires separately. These were filled by the students after 

the respective examinations. Perceptions of students about MCQs, SAQs and LEQs were 

gathered through the theory feedback questionnaires. The response rate of different 

questionnaires is presented below (Figure 9): 

 

 

Figure  9. Reponse rate of different questionnaires 
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Perception of Students regarding the MCQs 

Regarding MCQs, a majority of students agreed with the perception that MCQs 

required critical thinking, practice and experience for solving. Small majority of students 

disagreed with the statement that MCQs can easily be replaced by SAQs and time to 

solve MCQs was adequate. Results are shown in Figure 10. 

 

Figure 10. Perception of students about MCQs 
 

Perception of Students regarding SAQs 

 
Regarding SAQs, the majority of students agreed that the time to solve the SAQs 

was adequate, and MCQs, SAQs, OSPE and viva voce examinations required separate 

preparation. However, most of the students disagreed with the statement that SAQs were 

based on simple recall. Students responded approximately equally with ‘agreed’ and 

‘disagreed’ to the view that SAQs were not short. Results are shown in Figure 11. 
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Figure 11. Perception of students about SAQs 
Perception of Students regarding the LEQs 

The majority of the students disagreed that LEQs assess writing skills and that 

they are a comprehensive means of theory assessment. The majority of the students have 

the view that replacing LEQs with SAQs does not reduce the subjectivity. Results are 

shown in Figure 12. 

 

Figure 12. Perception of Students about LEQs 
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Perception of Students regarding Practical Examination 

Perceptions about practical examinations were gathered through the feedback 

questionnaires filled at the end of practical examinations. A majority of the students 

agreed with the statement that the examination covered the entire course content and it 

was the best clinical examination they had ever sat in but the examination experience was 

very exhausting and the examination was based on “luck & guess”. The majority of the 

students disagreed with the statement that the examination was not planned at all. Results 

are shown in Figure 13. 

 

Figure 13. Perception of Students about Practical Examination 
 
 
Perception of examiners regarding students’ performance in the examination 
 

Examiners’ perceptions about students were that the students were comfortable 

with the existing pattern and all students had an equal chance of passing with this pattern. 

However, they felt that the students require further training to cope with the present 

pattern of examinations. Results are shown in Figure 14. 
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Figure 14. Perception of Examiners about Students 
 
 
Perception of Examiners regarding the theory papers 
 

Views of examiners regarding the theory papers showed that they perceived that 

the papers covered the entire course content, the questions were well structured and 

subjectivity in the paper was kept to a minimum. Results are presented in Figure 15. 

 

 

Figure 15. Perception of Examiners about Papers 
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Perceptions of examiners regarding the examination pattern 
 

A majority of the examiners preferred the present pattern of examination and 

agreed with the statements that it was cost-effective and easy to be managed and 

conducted. Results are shown in Figure 16. 

 

 

Figure 16. Perception of Examiners about the pattern of Examination 
 

Students responded with more positive perceptions than the examiners regarding 

the question: “Examination covered entire course content” (p=0.02070). (Annexure G-

Statistical Analysis). No significant difference in the different responses of the 

respondents was found in other questions (p > 0.05). Results are presented in Table 22. 
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Table 22: Comparison between Students’ and Examiners’ Perceptions 

Questions 
 Number 

(N) 
Agreed 

Response 
Chi-

Square 
value 

*p-
value 

Examination covered entire 
course content 

Students 83 67 
4.882 0.0270 

Examiners 81 53 
The examination question 
were structured 

Students 83 67 
1.037 0.3081 

Examiners 81 60 
Student has better chance of 
passing along this pattern 

Students 83 63 
2.249 0.1340 

Examiners 81 69 

Exams are based on 
Clinically Oriented and 
problem based Scenario 
Questions 

Students 
83 65 

0.074 0.7860 
Examiners

81 62 

* p-value is calculated using the Chi Square t-test with an alpha of 0.05.  
A  p-value ≤ 0.05 shows a significant association between Agreed and Disagreed  responses with these 
individuals i.e. students or examiners. 
 

The students belonging to the English Medium at matriculation level scored 

significantly higher marks than the students from Urdu Medium background (p=0.0000, 

CI -38.85, -16.67). Results are presented in Table 23. 

Table 23: Comparison between the marks of the candidates having different 

medium of education at Matriculation level 

Medium of 
Education 

 (N) 
Mean ± S.D 

95% CI of the 
Difference p-value 

Lower Upper 
Urdu 

Medium 
553 

983.19± 97.84 
-38.85 -16.67 .0000 

English 
Medium 

722 
1010.95 ± 101.69 

 

No significant difference was found in the marks of the candidates from different 

intermediate backgrounds (p= 0.6210, CI -33.89, 20.25). Results are presented in       

Table 24. 
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Table 24: Comparison between the mean marks of the candidates having 

different educational background at Intermediate level  

Educational 
Background 

N 
Mean ± S.D 

95% CI of the 
Difference p-value 

Lower Upper 
FSc 1219 998.61 ± 101.59 

-33.89 20.25 0.6210 
A-Level 56 1005.43 ± 86.01 

 

Analysis of Variance (ANOVA) showed a significant difference amongst the 

mean marks of candidates of MBBS Final Professional examination belonging to 

different localities (p ≤ 0.05). Results are shown in Table no. 25.  

 

Table 25: ANOVA results for the comparison of mean scores of the candidates 

from different localities and educational & demographic 

backgrounds. 

Analysis F-Statistics p-value 
Comparison between different localities 2.827 .002 
Comparison between categories of 
Educational and Demographic backgrounds 

8.555 .000 

 

Post Hoc (Tukey) test revealed that the students of Rawalpindi, Islamabad and 

Multan scored higher marks than the students belonging to other localities. Students of 

Sahiwal division scored the lowest marks. Mean marks of different localities are 

presented in Figure 17.  
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Figure 17. Mean Marks obtained by students from Different Localities 
 

Analysis of Variance (ANOVA) showed a significant difference amongst the 

mean marks of candidates of MBBS Final Professional examination from different 

categories of educational and demographic backgrounds (p ≤ 0.05). Results are 

shown in Table no. 25. Post Hoc (Tukey) test divided these categories into two 

subsets and revealed that candidates of developed districts with English medium 

background at matriculation level scored the highest mean marks (1015) while 

students of underdeveloped districts with Urdu and English medium background 

scored the least mean marks (970 and 975 respectively). Results are shown in    

Figure 18. 
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Figure 18.     Mean marks in Developed and Underdeveloped Districts with English 
and Urdu Medium Backgrounds 

 

Students from different educational and demographic backgrounds showed a 

significant association with the perception regarding Long Essay Questions (Chi 

Square=10.735, p=0.0300). A greater number of students from A-Levels and developed 

districts with English Medium background disagreed with the statement that “LEQs are a 

comprehensive means of theory evaluation” than the rest of the group. Results are shown 

in Figure 19. 
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Figure 19.  Comparison between the perceptions of students from different 

Educational & Demographic Backgrounds regarding             

Long Essay Questions (LEQs) 
 

Perceptions regarding the preparation for the different assessment tools has no 

significant association with the different educational and demographic background (Chi-

Square=5.092, p=0.2780). Perceptions of different educational and demographic 

backgrounds are shown in Figure. 20. 

 

Figure 20. Comparison between the perceptions of students from different 

Educational & Demographic Backgrounds regarding preparation 

for various forms of assessment. 
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No significant association was found between the students from different 

educational backgrounds and perception regarding MCQs (Chi Square=8.847, p=0.0650). 

However, students from A-Levels educational background responded with more ‘Agreed’ 

responses to the statement that “MCQs require practice and experience” than the rest of 

the students. Results are shown in Figure 21. 

 

Figure 21.  Comparison between the perceptions of students from different 

Educational & Demographic Backgrounds regarding solving 

MCQs 

 

Students from different educational and demographic backgrounds showed a 

significant association to the perception regarding SAQs being based on simple recall. 

(Chi Square=13.639, p=0.0090).  More students from Urdu Medium backgrounds 

‘Disagreed’ with the statement that SAQs were based on simple recall than the rest of the 

groups.  Results are shown in Figure 22.  
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Figure 22.   Comparison between the perceptions of students from different 

Educational & Demographic Backgrounds regarding SAQs. 

 

Students from different educational and demographic backgrounds showed no 

significant differences in perceptions regarding MCQs (Chi-Square=3.420, p=0.4900). 

Perceptions related to MCQs of students from different educational and demographic 

backgrounds are shown in Figure. 23. 

 

Figure 23.      Comparison between the perceptions of students from different 

Educational & Demographic Backgrounds regarding MCQs  
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In this study, the entire cohort of students sitting in the MBBS Final Professional 

examinations over two consecutive years were divided into groups on the basis of their 

educational backgrounds. Students belonging to an English medium background scored 

statistically significantly higher marks than those students who belonged to an Urdu 

medium educational background. This perhaps highlights the discriminatory power of 

language at all levels of society and culture and socioeconomic background. On the basis 

of the language proficiency to higher strata of societal structure, the gates of 

socioeconomic, educational and technical progress will be opened for the individuals. 

This automatically limits the progress of Urdu speaking students who also incidentally 

belong to the poorer strata of our society. The distinction in scores between the national 

F.Sc. students and the students who obtained an international higher secondary 

qualification like the A-level were in favour of the latter even though the results were not 

statistically significant. This is another issue that concerns our educational framework 

and requires definite policy decisions by the government. Preferably a single stream of 

education should be allowed to flourish within the country in order to standardize the 

education and to allow equal opportunities to all strata of the society. The results from 

this study indicate clearly that students who belong to the socioeconomically and 

educationally strengthened geographical areas of the provinces like Rawalpindi, Lahore, 

Multan and Faisalabad score statistically significantly higher marks than the students 

coming from the underdeveloped districts of the province like Dera Ghazi Khan. The 

explanation of this trend has already been discussed above. In support of the argument 

presented above are the results of this study which indicate the correlation of language 

and achievement at all levels of socioeconomic and geographical strata. Students from 
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the under developed districts who scored statistically significantly fewer marks than 

students from the developed districts were also divided between the English medium 

education background - high achievers - and the Urdu medium education background - 

low achievers. This trend can only be neutralized by the government ensuring quality 

education in all their schools throughout the province and the same uniform standardized 

assessment framework.  

The results of the feedback from the students on the merits and demerits of 

MCQs, SAQs and LEQs, analyzed on the basis of students’ educational, socioeconomic 

and geographical backgrounds, did not show any difference. This is probably due to the 

standardization of the educational environment in medical colleges throughout the 

province of Punjab by the efforts of UHS and is a welcome trend.  

Analysis of the whole scenario leads to the conclusion that there is a dire need for 

suitable assessment tools that can assess cognitive, psychomotor and affective domains of 

medical students. It is proper assessment that drives learning and influences students’ 

learning strategies (Van der Vleuten, 1996; Gibbs & Simpson, 2002; McLachlan, 2006) 

and only valid, reliable, practical and cost-effective assessment tools may strengthen the 

outcome based medical education.  
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DISCUSSION 

The objective of the study was to compare the performance of various 

components of examination in Final Professional MBBS in order to determine which 

tools or combinations of tools are most effective and efficient to use in high-stakes 

summative assessment. The study also aimed to provide evidence on the relationship 

between students’ self assessment and University final assessment in various 

components. The relationships were compared over a two year period, that is, in 2009 

and 2010. The objective was to identify the contributions of various instruments of 

examination i.e. MCQ, SAQ, LEQ, OSPE, viva voce, structured and non-structured 

clinical examinations towards assessing the candidates. Does a higher achiever through 

one instrument do the same in the other instrument? The study will also provide an 

understanding of the perception about these tools of assessment amongst the teachers and 

the students. Lastly, this perception of students and examiners will be related to the 

qualitative data gathered for each component to determine effectiveness perceived for the 

various components by the students and the examiners.  

Furthermore, the study aimed to identify differences in the perception and scores 

of candidates belonging to various educational and geographical, socioeconomic 

backgrounds. The differences in scores were identified at each level of Bloom’s 

Taxonomy (1956) for each ToS within each subject. Similarly, differences in perceptions 

of students belonging to various socioeconomic backgrounds and geographical areas 

within Punjab were identified regarding the effectiveness of the various tools of 

examinations and in particular the way they have been applied by UHS.  
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 A secondary objective of the thesis was to stir debate over standardization, the 

development of a question bank and the introduction of OSCEs combined with faculty 

examination training (Annexure-H).  

 The general research question of the study was whether there was any difference 

in the grades obtained by the students in various components of examination in the 

undergraduate MBBS programme.  

 Khan et al. (2010) in their study, identified that comparatively fewer SAQs are 

constructed than MCQs for testing higher levels of cognition according to the Table of 

Specifications (ToS), even though, the cost of administering and assessing SAQs was 

higher. However, Webber (1992) and Pai et al. (2010) showed that the faculty found it 

easier to construct SAQs, specially the ones for testing higher levels of cognition, than 

MCQs. It was found that fewer MCQs could be constructed to test higher cognitive levels 

than simple recall and knowledge. This trend was also identified by Epstein (2007). UHS 

since its inception in 2003 has focused on evaluation of higher cognitive skills. 

Assessment is a powerful driver of innovative changes in education and defines goals for 

learners and teachers. Student learning is driven by assessment and assessment is 

important to the student’s experience (Rust, 2002).  This, perhaps, is the reason for 

students performing much better in both the MCQs and SAQs which were constructed to 

test higher order thinking, a trend also identified by Pai et al. (2010). MCQs and SAQs 

are not effective in evaluating most levels of affective domain. Studies by Moosa & 

Jeenah (2007), Swanson (1987), Newble & Swanson (1996) and Dauphinee (1994) have 

reported similar results.  
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MBBS Final Professional Examinations consist of examinations in Medicine, 

Surgery, Paediatrics and Gynaecology/Obstetrics. Medicine and Surgery are considered 

as difficult subjects that require considerable attention on the part of the students. 

Relatively less emphasis is placed by the candidates on Gynaecology/Obstetrics and, 

Paediatrics. This is also reflected by the distribution of teaching and learning time 

devoted in the syllabi for the four subjects.  Therefore, it should not come as a surprise 

that students try to achieve higher levels of expertise in the cognitive domains related to 

Medicine and Surgery and undergo a very rigorous clinical and viva voce examination. 

This could be the reason why students tend to score lower marks in the clinical 

component as compared to the theoretical component. Another reason could be the 

relatively high marks associated with Surgery and Medicine when compared to 

Paediatrics and Gynaecology/Obstetrics. Since the mark weightage in these two subjects 

is higher, the students are given to respond to a higher number of MCQs and SAQs 

which, when objectively assessed, could lead to good scores. At the same time a large 

proportion of the marks in each of these two subjects are devoted to the clinical 

component within which the long and short clinical cases as well as the viva voce are 

non-structured components of the examinations and are assessed by the senior subject 

specialists with considerable subjectivity leading to the lower scores in this component of 

the examination (Pepple et al., 2010; Feletti, 1980). On the other hand, in Paediatrics and 

Gynaecology/Obstetrics, a larger proportion of the clinical component consists of the 

OSPE that allows the candidate to answer objectively on correct responses thereby 

scoring higher marks in the clinical component as compared to the theoretical one 

(Sabnis & Bhosale, 2012).  
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In health profession education and practice, it is important that students and 

practitioners identify their own learning needs and are capable of understanding their 

standing in cognition, skills and behavior on set criteria and competencies. Self-

assessment, therefore, has been identified as an attribute that a health professional should 

be competent at the time of graduation (Murad & Varkey, 2008). It will be through self-

appraisal that a health professional will be able to identify his shortcomings and, through 

a process of reflection, will be able to improve his standing and understanding of the 

health professional environment. Self-assessment, therefore, represents a continuum from 

the easily quantifiable assessment of individuals’ performance as is the case in this study, 

to the identification of learning needs in the context of good professional practice. 

 Ward et al. (2002) imply that self-assessment is the ‘ability to accurately assess 

one’s strengths and weaknesses and in suggesting that this ability is ‘critical to the 

enterprise of lifelong learning’ (Gordon, 1992). Nevertheless, if self-assessment is a 

necessity to define a self-directed life-long learner, it should be taught, nurtured and 

developed in the training program. In their concluding remarks, Kruger and Dunning 

(1999) stated that “the incompetent individuals fail to gain insight into their own 

incompetence by observing the behavior of other people”. If this is true, competency can 

not be improved by direct observation but through strategic intervention. Once a key 

stage in accurate self-assessment is achieved, self-directed learning is automatically 

propagated. 

 Apart from the extrinsic effect, assessment also has an intrinsic effect on the 

memory of studied material (Roediger & Karpicke, 2006; Woollard et al., 2006). The act 

of remembering is based on two strengths: storage and retrieval. When students study 
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they store the data or material and when they are tested or have to apply knowledge, 

skills and attitudes to real life problems, they retrieve the data and information (Wheeler 

et al., 2003; Downing, 2003; Arthur, et al., 1998). This ability to retrieve data is tested by 

testing. By following Bloom’s taxonomy (Bloom & David, 1956) as tests become more 

complex, the application of knowledge, skills and attitudes; and their integration, 

synthesis and synergy is tested by assessment as well. This in turn develops critical 

thinking, strengthens skills and establishes behaviour (Druckman & Bjork, 1991; Berden 

et al., 1993). This is the intrinsic effect of testing and the more frequently data and 

information are retrieved, the more complex the situation and the more context relevant 

the assessment, the more pronounced is this intrinsic effect (Kuo & Hirshman, 1996; 

Karpicke & Roediger, 2007; Carpenter & DeLosh, 2006). 

 In 1996, Van der Vleuten presented a conceptual model for defining the utility of 

an assessment method. The utility of an assessment method was based on its validity, 

reliability, educational impact through extrinsic and intrinsic effects, acceptability to all 

stakeholders and cost-effectiveness in terms of time, structural and human resources and 

emotional cost (van der Vleuten & Schuwirth, 2005; Schuwirth et al., 2011).  

 The utility of an assessment method depends on how well the criteria related to 

the method are valued by the stake-holders. This basically implies that an assessment 

method can be of high utility in one situation and not so in another (Swanson et al., 

1995). This contextual relevance of the assessment method is an important factor in 

choosing the right method for the right context. To take the argument further, in order to 

strengthen the effect of assessment and to gather meaningful results out of it, we need to 

improve on its reliability, validity, context-relevance and cost-effectiveness (Norcini et 
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al., 1985). To do so, we have to think outside the box. For too long, we have been 

‘trivialising’ assessment; choosing one method for assessment of one competency 

(Rethans et al., 2002). The problem with this is that competencies are interrelated. 

Problems do not present in the real world that require either a cognitive, or a 

psychomotor or an affective solution but a combination of these and the retrieval of data, 

skills and attitudes at multiple levels with their proper applications. 

 If we accept that assessment drives learning, that students can be made to actively 

learn through assessment, assessment no longer remains a measurement tool but an 

instructional design problem including educational, implementation and resource aspects 

(Smith et al., 2003). In such a case, any assessment method can be measured on a scale 

based on context-relevance and design that ranges from solely measurement to explicitly 

instructional. On such a scale, the position of any assessment method will be affected by 

the context within which it is used. For example, MCQs used in the Medical Colleges 

Admission Test (MCAT) pose more of a measurement than instructional problem but the 

same questions when used for formative assessment in a pre-test have a high instructional 

value, since feedback motivates learning and improvement.  

 In this chapter, we present a competency-based assessment and curriculum model. 

However, in order to present the model more coherently it is important that we revisit 

important criteria of good assessment, namely, reliability, validity, authenticity and 

impact on learning. 

Reliability: 

 Reliability which is expressed as a co-efficient ranging from 0 (no reliability) to 1 

(perfect reliability) refers to the reproducibility of the scores obtained from an assessment 
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(van der Vleuten & Schuwirth, 2005; Schuwirth et al., 2011).  Simply stated, a test or an 

assessment method is said to be reliable if it is consistent and this consistency for a good 

assessment method should be represented by at least 0.80 as a co-efficient. However, 

reliability can be undermined compromised by bias (Williams et al., 2003). To reduce 

bias, a number of protocols can be observed: 

a) Use more than one method to assess similar competencies. 

b) Assess on more than one occasion. 

c) Use more patients, examiners, items, scenarios etc. to assess. 

d) Use methods that are contextually relevant. 

 The greater the sampling the more reliable will be the final judgment on the 

assessment (Miller, 1990).  A single assessment at a single moment in time provides one 

snapshot of the competency or range of competencies tested, whereas by following the 

above protocol a series of snapshots provides a better measure of the same. It has been 

observed that by applying the protocol above, reliability can be increased for both 

objective, standardized methods of testing like OSCEs and subjective, judgmental 

methods like long cases and oral examinations (van der Vleuten et al., 1991;                   

van der Vleuten & Schuwirth, 2005; Schuwirth et al., 2011). The recent trend of 

portraying standardized objective assessment tools as the ultimate in assessment 

technology is nothing more than a fad, since more subjective tools can be used with equal 

if not better results provided they sample widely. As long as sampling is appropriate 

across conditions of measurement any method can be sufficiently reliable. A method in 

itself can not be termed reliable or unreliable (Epstein, 2001).  
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Validity: 

 Validity refers to whether an assessment tool measures what it is supposed to 

measure (Downing, 2003; Crossley et al., 2002). The ability of a student to pass a 

nasogastric tube cannot be assessed by a pen-and-paper test. A test that requires the 

student to write down the steps of nasogastric tube insertion, tests simple recall of the 

steps involved in passing the tube. If the purpose of the test is to determine the 

competence of the candidate in passing the tube, the test is not valid, it is context 

irrelevant. 

Authenticity: 

 Increasingly, stakeholders demand that competencies should be measured with 

authenticity, by offering candidates simulated real world challenges whether on paper as 

clinical scenarios, for example in clinical skills laboratories, or in computerized formats 

(Epstein & Hundert, 2002; Turnbull & van Barneveld, 2002). More recently, realistic 

simulations have been replaced by short and focused vignettes that require application of 

knowledge and synthesis of information and focus on the ability to make correct key 

decisions (Issenberg et al., 1999).  

 Further still, we witness the movement of assessment from examination halls and 

clinical skills laboratories to workplace and wards in search of absolute authenticity with 

use of real patients in the day-to-day practices (Rosenbaum et al., 2001; Wass et al., 

2001). In fact, some assessment tools developed have not only taken assessment to the 

work place but have incorporated the judgments of patients and their experiences of the 

performance of candidates as part of the final score of the measurement. This provides a 

more holistic, real and live assessment, a pinnacle of authenticity. This is because these 
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methods do not test singular competencies in isolation but a range of competencies at 

multiple levels, thereby increasing validity and being cost-effective at the same time. This 

has also been shown to promote learning because modern educational theory suggests 

that learning is facilitated when tasks are integrated (Bangert-Drowns & Kulik, 1991; 

Kromann et al., 2009). Since a competency is the ability to handle a complex 

professional task by integrating the relevant cognitive, psychomotor and affective skills, 

curricula can be built around competencies to facilitate integrated learning and 

measurement of these complex professional tasks (van der Vleuten & Schuwirth, 2005; 

Schuwirth et al., 2011).  

 What is to be avoided in this model is reducing competencies into parts that on 

their own mean nothing. Instead competencies need to be defined, learned and measured 

holistically to give meaning and form to professional tasks (Schoonheim-Klein et al., 

2006). Fundamental to this shift will be a move towards testing these competencies 

through multiple tools and instruments, thereby increasing both the reliability and validity 

of the final judgment. After all, it is the learning and assessment of professional judgment 

that is of the greatest importance in medical education (Coles, 2002). This is not to say 

that general professional competencies like team-work, critical thinking and professional 

behaviours are in any way less important in medical education. On the contrary, tools and 

assessment instruments in medical education  routinely incorporate assessment of general 

professional competencies while measuring competencies related to medical teaching in 

particular (van der Vleuten, 1996). 
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Consequential validity: 

 We do not doubt that assessment affects learning; it is perhaps one of the 

strongest driving forces steering learning of students. If it is not context relevant, holistic, 

reliable and valid, it can steer learning in all the wrong directions with disastrous effects 

in medical education in particular and the health care system in general. This impact of 

assessment on learning, also called consequential validity, is therefore important and 

cannot be overlooked (van der Vleuten & Schuwirth, 2005).authentic assessment is not  

necessarily cheaper. Arguably it is more expensive because one needs more samples of 

behaviour to get greater reliability. More sampling equates with more expensive 

assessment.  

 Having discussed some important issues related to assessment, we would like to 

present a new curriculum model centered around assessment called Assessment Directed 

Medical Education (ADME) which is powered by Assessment Driven Integrated learning 

(ADIL). 

Assessment Driven Integrated Learning (ADIL) 

Currently medical education in Pakistan country follows medical curricula that have 

the following common characteristics: 

a) Medical education is divided into five academic years covering 14 subjects. 

b) A subject may be taught for one, two or up to three years but shall be examined once 

in a summative examination. 

c) In the syllabus provided, each subject is covered by a list of topics and subtopics, 

much like a table of contents or an index. 
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d) Cognitive, psychomotor and affective competencies are not delineated for any subject 

in general or its topics and subtopics. 

e) The depth and breadth of teaching in each subject and its topics and subtopics is left 

for individual institutions, departments and faculty members to decide. 

f) Teaching methodologies consist of lectures lasting up to an hour, tutorials lasting up 

to three hours, laboratory and clinical work which is mostly unsupervised and very 

occasional field trips for community orientation. 

g) Assessment is 90% end-of-year and 10% continuous. Continuous assessment is not 

structured and the end-of-year assessment consists of a theory exam for cognitive 

assessment comprising of MCQs and SAQs; a practical (basic sciences) or clinical 

examination consisting of short and long cases; viva voce and an OSPE comprising of 

up to 20 stations in some subjects but mostly these stations are static and very few are 

interactive. 

h) There is no systematic means of providing feedback to the students, the faculty or 

program managers. 

 The system is ‘safe’, because it is ‘traditional’ and ‘age-old’.  

In the ‘developed’ world, the curricula are either called outcome-based, community-

oriented, objective or competency-based. Whatever name may be given to these 

curricula they broadly: 

a) Show structure to and objectivity in medical education in general. 

b) Define the competencies that will be gained by the candidate at the end of the 

program in all three domains. 

c) Describe how these competencies shall be gained. 
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d) Classify the objectives of the course and the outcomes of the program. 

e) Describe clearly the role of the program developers, candidates, faculty and 

community in ‘achieving’ those objectives, outcomes and competencies. 

f) Provide directions for accessing resources to achieve the outlined goals. 

g) Indicate educational strategies that can be used for a problem solving, critical 

thinking learning process. 

h) Are based on a system of feedback to all stakeholders for continuous improvements 

in the program at all levels for all concerned. 

i) Fashion pass/fail judgments around formative, continuous and summative 

assessments measuring general and specific objectives and competencies. 

j) Foster self-directed, life-long learning traits in the candidates. 

These curricula are ‘modern’ and ‘safe’ for all stakeholders especially public, because 

they are based on authenticity of education and evaluation (Figure 24). 

 

 

 

 

 

 

 

(a) Discipline-based education 

 

 



Chapter Five  Discussion, Conclusions & Recommendations 

 123

 

 

 

 

 

 

 

(b) Integrated education 

 

 

 

 

 

 

(c) Assessment Directed Medical Education (ADME) [Proposed] 

Figure 24: Different models of medical education currently in practice 

ADIL is the ultimate step forward in the integrated competency-based self 

directed learning experience. In ADIL, we propose a paradigm shift from teaching, to 

learning through experience using resources available under expert supervision 

throughout the program. We propose a complete shift away from passive teaching in any 

form to active learning in every area of the competency. This will put the ‘Does’ at every 

level of Miller’s Pyramid (Figure 25).  

 



Chapter Five  Discussion, Conclusions & Recommendations 

 124

 

 

 

 

 

 

 

Figure 25: Miller’s pyramid 

 

 

 

 

 

 

 

 

 

 

Figure 26: Assessment Directed Medical Education (ADME) 

Key features of ADIL are presented as follows: 

a) The curriculum is divided into five broad academic years. 

b) Each year, a certain number of major and minor competencies are to be achieved by 

the candidate in a systematic structured fashion in the subjects delineated.  
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c) This requires that each subject is produced through listing of the core and associated 

cognitive, affective and psychomotor competencies required as a minimum set of 

criteria for the candidate to be declared a safe practitioner.  

d) Competencies are no longer addressed individually subject-wise but integrated 

horizontally across subjects in every academic year and vertically amongst subjects 

throughout the program. 

 

 

 

 

 

 

 

Figure 27: Integration model in ADIL (Proposed) 

e) By horizontally and vertically integrating competencies, education and assessment is 

made authentic. i.e., education and assessment takes place in real-time, based on real-

life practices. 

f) The final curriculum design is a horizontally and vertically integrated competency 

document in all medical and allied subjects and not in any way a list of topics to be 

taught/learned. General professional competencies like team-work and professional 

behaviour are integrated at all levels. 

g) Teaching/training is taken from out of the lecture halls and tutorial classes into 

simulation labs and skills laboratories from day one of the program and progressively 

to workplace and day-to-day patient encounters and patient-care areas. 
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h) Students are provided with a clear time-line for gaining the competencies in each 

academic year. 

i) Students are provided with information about the nature and methods of accessing 

resources including libraries, e-libraries, information technology, community 

encounters, faculty support, peer and support groups, video-recordings of encounters 

of patients with faculty and students.  

j) Students are exposed in groups of up to 10 to structured, supervised simulated-

patient/real-patient encounters presenting common problems that require solutions 

through tapping into cognitive, psychomotor and affective domains at various levels 

and demonstrating competencies across subjects and disciplines. 

k) The initial simulated encounters serve as a feedback to the students and supervisors 

on the deficiencies in domains and competencies. 

l) The students tap into the resources individually and in groups to make up for those 

deficiencies. 

m) The simulated patient encounters are repeated till a critical level of competence is 

observed and then the group moves on to the next competency according to the 

timeline. 

n) As the years progress, the clinical content is increased, so that problems/encounters 

require solutions through and evaluation by higher order thinking, psychomotor and 

affective domains at a level on a par with a graduate of medical education with 

exposure to real patients in real environments.  

o) End-of-year pass/fail judgments are based on the progress shown by each candidate in 

achieving mastery in competencies which will be through continuous assessment as 
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well as an end-of-year examination requiring the candidate to exhibit these 

competencies in a simulated or work-place real environment. 

p) Throughout the program while groups rotate from one competence to the other, peer, 

self and faculty/supervisor simulated/real patient feedback i.e. 360 feedback 

provides a percentage score to the continuous assessment and the impetus to learn.  

 

 

 

 

 

 

 

 

 

 

 

Figure 28:  Competency in handling the patient and his problems in a controlled but 
practice-based environment. 

 
 

 ADME ensures that education is valid and reliable because it simulates the real-

life environment and exposure from day one of the program. For a health professional, 

education is not only solving problems but experiencing these problems (Issenberg et al., 

2005). By ensuring that the students experience the problems that they are supposed to 

encounter in their practice on graduation, ADIL transforms assessment into a learning 
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strategy that is authentic and based on experiential learning. By requiring students to face 

problems head-on and tap into available resources, this instructional design shifts their 

attitude towards self-reliance and self-directed adult learning (Roediger & Karpicke, 

2006). This shift is important if we are to produce competent health professionals.   

 

 

 

 

 

 

 

 

Figure 29: The road to competent Health Professionals 

 Validity and reliability are important criteria for good assessment. By increasing 

sampling, a wider range of competencies in all domains can be tested at multiple levels 

by multiple examiners. For assessment to have any real impact on learning, it has to be 

context relevant. The greatest motivational force for students to learn is assessment. This 

is because assessment, the concept of being judged and ‘loss’ and ‘gain’ on the basis of 

that judgment is part of every aspect of our lives and is ingrained in the human psyche. If 

assessment is context-relevant and samples widely, it can drive learning in the right 

direction. The ADME curriculum proposed is based on our knowledge that assessment 

drives learning. ADIL is a concept which is feasible as well as cost-effective and can 

prove to have lasting improvements in the health care delivery through producing 
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competent self-directed adult-learning healthcare professionals. It does require a major 

paradigm shift in an approach to teaching and learning but once established, it can be 

shown to add the authenticity to medical education and evaluation that has been lacking 

so far. Resources in the form of skills laboratories and simulated patients and 

environments are widely available in the ‘developed’ world and a host of day-to-day 

practice environments and patients readily accessible in the ‘less developed’ world. We 

introduce this concept as the ultimate step forward to a self-directed, authentic, real time, 

live learning experience through direct action. 

Limitations of the Study  

 Perhaps the biggest limitation of the study is related to the fact that no clear pre-

defined outcomes of the MBBS programme in Punjab are available. The non-availability 

of the outcomes does not necessarily mean that the programme in itself does not follow 

any outcomes. It just means that the outcomes have not been clearly outlined and made 

available to the stakeholders for improving the quality of the educational environment. 

Any educational program is likely to be neither a time-specific conservative didactic 

programme nor a competency-driven outcome-oriented one, but rather to lies between the 

two on a continuum. In our particular case, it would be safe to assume that the outcome 

of the MBBS programme in Punjab is the production of a safe, competent junior doctor 

capable of delivering basic health care services in the community and also in the primary, 

secondary and tertiary health care centers. 

 The high response rate of feedback questionnaires is indicative of the fact that all 

the stakeholders considered this study an important one to improve the quality of medical 

education through identification of cost-effective, valid, reliable and feasible tools of 
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assessment. Since assessment is ‘the tail that wags the dog’, the stakeholders identified 

the value of improving and setting appropriate assessment techniques in medical 

education in order to improve the quality of product and the healthcare delivery in the 

province.  
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CONCLUSIONS 

In conclusion, the study confirms that a MCQ is an objective instrument of 

assessment. If constructed properly and with care keeping in mind the competency 

outcomes associated with assessment, this instrument is capable of assessing cognition at 

levels at par with SAQs(Tweed et al, 2013). With the ease of assessment of responses 

associated with this instrument through the use of automated technology like the OMR 

machines this instrument becomes extremely cost-effective. This is especially true when 

considered with the fact that a large number of MCQs administered in any test allows for 

a holistic content coverage and competency measurement. Feedback from the students 

and faculty also indicates its acceptability. 

 This study also indicated the shortcomings of the SAQ. SAQs were found to be an 

effective instrument of assessment of cognition if constructed properly with clinical 

scenarios and problems. However, the study indicated that a large majority of MCQs 

constructed at UHS tested cognitive skills at par with SAQs. The subjectivity in the 

marking of SAQs rendered the instrument less effective than MCQs in achieving the pre-

defined assessment goals. The cost associated with the administration and assessment is 

phenomenally higher than that for MCQs.  

 The LEQ was found to be an instrument of assessment that can be specifically 

targeted for assessment of higher order evaluation and creative cognitive skills. Marking 

of the LEQ can be standardized and made more reliable through providing a key or an 

outcome rubric/framework reflecting the pre-defined criteria set for measuring the 

desired competencies. In order to reduce the duration related to assessment through this 

instrument, it should be used sparsely and only where it cannot be replaced by an MCQ 
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or an SAQ. These will include situations where the writing and organizational skills of a 

candidate need to be assessed.  

 The currently structured standardized format of clinical, viva voce and OSPE for 

assessment of psychomotor and affective domains in the examinations of UHS has 

support from all the stakeholders. The OSPE, through its wider content coverage and 

direct observation of clinical skills and attitudes, has been especially well received.  The 

structuring of the short and long clinical cases has also tended to reduce examiner bias 

and subjectivity.  

 Finally, educational, socioeconomic and geographical background has been seen 

to affect the scores of students, with those belonging to the Urdu medium educational 

background, lower socioeconomic strata of society and poorer geographical areas within 

Punjab performing less well in the examinations. However, no difference in the 

perception of students towards the examination as a whole or the instruments individually 

was identified based on the same demographic and educational divisions.  

 Nevertheless, good practice in constructing assessment around predefined 

educational frameworks and tailor made to fit the outcomes and goals of the programs 

cannot be ignored. These practices require multiple methods/instruments and widened 

sampling at all levels while maintaining context relevance to derive the desired results. 

Otherwise no matter what instrument is used the results may not be valid or reliable. 

(Boursicot et al., 2011; Tweed et al., 2013) 
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RECOMMENDATIONS 

1. Competency-outcome frameworks should be developed for all health professional 

education programmes at the University of Health Sciences, Lahore. 

2. These frameworks should be developed following comprehensive needs analysis of 

the healthcare delivery systems of the province, taking input from all the stakeholders 

concerned including the course administrators, faculty, students, public and the 

healthcare industry. 

3. Test instruments used for the assessment of predefined competencies should be 

constructed with care, so that they reflect through measurement in as strict a criterion 

referenced fashion as possible those predefined competencies. 

4. To aid the construction of test instruments, comprehensive Tables of Specifications 

(ToS) should be developed for each subject keeping in mind the relative importance 

of each topic within that subject and its relative representation within the Table of 

specifications. 

5. Each topic within the subject should be carefully linked with the final outcomes of the 

programme, which will establish its position on the continuum of Bloom’s 

Taxonomy, and this should be reflected in the Table of Specifications and, through it, 

in the construction of the test instrument. 

6. Multiple Choice Questions should replace Short Answer Questions on account of 

their comparable objective nature and comparable validity and reliability, and 

comprehensive content coverage.  
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7. A small number of Long Essay Questions should be introduced in the summative 

examinations of the University of Health Sciences in order to assess higher order 

cognitive and writing skills.  

8. Marking of Long Essay Questions should be supported by providing referenced keys 

and predefined competency-based outcome rubrics. 

9. Objectively Structured Performance Evaluation should be retained in the summative 

assessment of psychomotor and affective domains as an objective standardized 

structured format of clinical competency measurement with high validity, reliability 

and content coverage.  

10. Efforts should be intensified to further structure the clinical short and long cases and 

viva voce examinations through introducing competency rating scales and checklists. 

11. Primary, secondary and higher secondary education should be streamlined and 

standardized in the province in order to reduce linguistic, socioeconomic and 

geographical/ethnic educational discrimination. 
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TABLE OF SPECIFICATIONS (TOS) 
MBBS FINAL PROFESSIONAL EXAMINATION 

PAEDIATRICS MEDICINE 
MULTIPLE CHOICE QUESTIONS (MCQs) 

Total marks: 40      Time allowed: 45 minutes 
Note: One best answer to be chosen from 5 options 

 
Sr. no. Contents No. of 

MCQs 
1.  Infectious diseases 4 
2.  Haematology & oncology 4 
3.  Respiratory diseases 5 
4.  Gastroenterology & hepatology 4 
5.  Nephrology 5 
6.  Cardiovascular diseases 1 
7.  Endocrine diseases 1 
8.  Rheumatic & orthopedic diseases 1 
9.  Neurologic & neuromuscular diseases 1 
10.  Metabolic, storage & genetic disorders 2 
11.  Child psychiatry 5 
12.  Dermatology 2 
13.  Paediatrics surgery 1 
14.  Miscellaneous 4 

Total MCQs 40 
SHORT ANSWER QUESTIONS (SAQs) 

 
Total marks: 50     Time allowed: 2hrs & 15 min. 

05 marks for each Question 
 

Sr. no. Contents No. of 
SAQs 

1.  Infectious diseases 1 
2.  Haematology & oncology 2 
3.  Respiratory diseases 1 
4.  Gastroenterology & hepatology 1 
5.  Nephrology 1 
6.  Cardiovascular diseases 1 
7.  Child psychiatry 1 
8.  Dermatology 1 
9.  Paediatrics surgery 1 

Total SAQs 10 
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STUDENT’S FEEDBACK FORM (Theory) 
UNIVERSITY OF HEALTH SCIENCES LAHORE 

SUBJECT: ____________________________ 
 
 
 
 
 
INSTRUCTIONS: Answer all questions please 
 
Name: ___________________________________________              Age: ______________                       Sex:    Male   /    Female 

University Roll No. _________________________________ MCAT Marks: ______________ Year of Passing MCAT:_____________ 

Matric:  

Name of School with Address:_________________________________________________________________________________ 

_____________________________________                   Urdu Medium / English Medium         Marks obtained: ________________  

F.Sc. / A Level:  

Name of College with Adress:_________________________________________________________________________________ 

_____________________________________ Urdu Medium / English Medium          Marks /  Score / Aggregate:______________  

Final Professional Examination Attempt Number:     1        2        3        4        5          6         7        8        9 

Institution: _______________________________________________________________________________________________ 

Marks Expected in:  

Multiple Choice Questions (MCQs):_______________________  Short Answer Questions (SAQs): __________________________ 

Objectively Structured Performance Evaluation: _______________Clinical Examination: _________________________________  

1) Time for Multiple Choice Questions was Adequate.           SA  A  DA  SDA 
2) Time for Short Answer Questions was Adequate.          SA  A  DA  SDA 
3) MCQs require critical thinking.               SA  A  DA  SDA 
4) Short Answer Questions were not ‘SHORT’.            SA  A  DA  SDA 
5) Short Answer Questions were based on Simple Recall.         SA  A  DA  SDA 
6) In this paper MCQs could easily have replaced SAQs.          SA  A  DA  SDA 
7) Replacing Long Essay Questions with Short Answer Questions 
   reduces Subjectivity in Evaluation.               SA  A  DA  SDA 
8) Attempting MCQ Paper requires practice and experience.        SA  A  DA  SDA 
9) SAQs, MCQs, OSPE and Viva Voce require separate preparation?       SA  A  DA  SDA 
10) Long Essay Questions can assess my writing skills.           SA  A  DA  SDA 
11) Long Essay Questions are a comprehensive means of Theory Evaluation.     SA  A  DA  SDA 
12) The Professional Exams are based on clinically oriented, problem based 

  Scenario Questions that require critical thinking before responding?       SA  A  DA  SDA 

 COMMENTS AND SUGGESTIONS:   

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
 
 
 
 

SA = Strongly Agree, A = Agree, DA = Disagree, SDA = Strongly Disagree 
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STUDENT’S FEEDBACK FORM(ORAL/OSPE/CLINICAL) 
UNIVERSITY OF HEALTH SCIENCES LAHORE 

SUBJECT: ____________________________ 
 
 
 
 

 
INSTRUCTIONS: Answer all questions please 
 

Name: ___________________________________________              Age: ______________                       Sex:    Male   /    Female 

University Roll No. _________________________________ MCAT Marks: ______________ Year of Passing MCAT:_____________ 

Matric:  

Name of School with Address:_________________________________________________________________________________ 

_____________________________________                   Urdu Medium / English Medium         Marks obtained: ________________  

F.Sc. / A Level:  

Name of College with Adress:_________________________________________________________________________________ 

_____________________________________ Urdu Medium / English Medium          Marks /  Score / Aggregate:______________  

Final Professional Examination Attempt Number:     1        2        3        4        5          6         7        8        9 

Institution: _______________________________________________________________________________________________ 

Marks Expected in:  

Multiple Choice Questions (MCQs):_______________________  Short Answer Questions (SAQs): __________________________ 

Objectively Structured Performance Evaluation: _______________Clinical Examination: _________________________________  

1) Examination covered entire Course Content.             SA  A  DA  SDA 
2) Examination Experience was very Exhausting.            SA  A  DA  SDA 
3) Examination was based on ‘Luck & Guesswork’.           SA  A  DA  SDA 
4) Conduct of Examination was not planned at all.           SA  A  DA  SDA 
5) The Examination Questions were Structured.             SA  A  DA  SDA 
6) It was easy to get Help during the Examination.           SA  A  DA  SDA 
7) I had ample time to answer the Questions.             SA  A  DA  SDA 
8) This is the best Clinical Examination I have taken          SA  A  DA  SDA 
9) The Environment was peaceful.               SA  A  DA  SDA 
10) I stand a better chance of passing examination conducted along this pattern.     SA  A  DA  SDA 
11) I did not have to wait too long for my turn in Examination.        SA  A  DA  SDA 
12) I enjoyed this experience and recommend its implementation.         SA  A  DA  SDA 
13) SAQs, MCQs, OSPE and Viva Voce require separate preparation?        SA  A  DA  SDA 
14) This examination was based on clinically oriented, problem based Scenario Questions  
          that require critical thinking before responding?           SA  A  DA  SDA 

 COMMENTS AND SUGGESTIONS:    

___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 

 
 
 

SA = Strongly Agree, A = Agree, DA = Disagree, SDA = Strongly Disagree 

Annexure E 



Annexure	
 

 143

 
 

EXAMINER’S FEEDBACK FORM(ORAL/OSPE/CLINICAL) 
UNIVERSITY OF HEALTH SCIENCES LAHORE 

SUBJECT: ____________________________ 
 
 
 
 

 
INSTRUCTIONS: Answer all questions please 
 

Name: ___________________________________________              Age: ______________                       Sex:    Male   /    Female 

Designation: ______________________________________ 

Name of Institution with Address:___________________________________________________________________________ 

Teaching Experience (In Years): _____________________________________________________________________________                    

Time Taken to Conduct the Examination (In Minutes): ___________________________________________________________  

Cost of Conducting the Exam (per student):____________________________________________________________________ 

EXAMINATION CONDUCT: 
1) All Students had equal chance of passing the Examination         SA  A  DA  SDA 
2) Subjectivity was kept at a minimum.              SA  A  DA  SDA 
3) It was easy to conduct the Examination.            SA  A  DA  SDA 
4) The Entire Course Content was covered.            SA  A  DA  SDA 
5) The Examination Questions were Structured.             SA  A  DA  SDA 
6) Examination time could be easily managed.            SA  A  DA  SDA 
7) Examination was cost‐effective.               SA  A  DA  SDA 
8) I prefer Examination conducted along this pattern.          SA  A  DA  SDA 
9) Students were comfortable in taking Examination Conducted along this Pattern.    SA  A  DA  SDA 
10) Students stand a better chance of passing examination conducted along this pattern.  SA  A  DA  SDA 
11) This Examination was Fair and Impartial.          SA  A  DA  SDA 
12) Faculty needs further training to sit in an examination conducted along this pattern.  SA  A  DA  SDA 
13) Students need further training to sit in an examination conducted along this pattern.  SA  A  DA  SDA 
14) This examination was based on clinically oriented, problem based Scenario Questions  
          that require critical thinking before responding?           SA  A  DA  SDA 

 

 COMMENTS AND SUGGESTIONS:   

___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 

 
 
 
 
 

 
  

SA = Strongly Agree, A = Agree, DA = Disagree, SDA = Strongly Disagree 
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STATISTICAL ANALYSIS 

T-Test: 

Table 15: Comparison between the mean scores in SAQs and MCQs in all the subjects of MBBS Final Professional 

Examination with 95% Confidence Interval (CI) 

Subjects 
Taught 

Number 
(N) 

Mean ± S.D 
95% CI of the Mean 

Differences p-value 
SAQs MCQs Lower Upper 

Medicine I 1688 26.99 ± 3.88 28.32 ± 5.29 -1.588 -1.081 0.0000 
Medicine II 1693 26.07 ± 5.19 31.04 ± 5.57 -5.257 -4.682 0.0000 
Surgery I 1680 30.70 ± 3.89 34.70 ± 5.46 -4.248 -3.755 0.0000 
Surgery II 1708 38.26 ± 8.37 46.32 ± 9.03 -8.435 -7.676 0.0000 
Gynaecology 1666 20.28 ± 3.76 20.90 ± 4.99 -.859 -.381 0.0000 
Obstetrics 1668 21.40 ± 2.64 21.40 ± 4.55 -.213 .215 0.9931 
Pediatrics 1712 28.84 ± 6.02 30.30 ± 7.51 -1.724 -1.198 0.0000 

 
Paired Samples Test 

 Paired Differences t df Sig. (2-
tailed)  Mean Std. 

Deviation 
Std. Error 
of Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Medicine I SAQs - 
Medicine I MCQs 

-1.335 5.305 .129 -1.588 -1.081 -10.335 1687 .0000 

Medicine II SAQs - 
Medicine II MCQs 

-4.970 6.027 .146 -5.257 -4.682 -33.925 1692 .0000 

Surgery I SAQs –  
Surgery I MCQs 

-4.002 5.153 .126 -4.248 -3.755 -31.828 1679 .0000 

Surgery II SAQs - 
Surgery II MCQs 

-8.055 7.993 .193 -8.435 -7.676 -41.652 1707 .0000 

Gynaecology SAQs - 
Gynaecology MCQs 

-.620 4.976 .122 -.859 -.381 -5.084 1665 .0000 

Obstetrics SAQs - 
Obstetrics MCQs 

.001 4.459 .109 -.213 .215 .009 1667 .9931 

Paediatrics SAQs - 
Paediatrics MCQs 

-1.461 5.553 .134 -1.724 -1.198 -10.888 1711 .0000 
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T-Test: 
Table 16: Comparison between the mean scores in SAQs and MCQs for each topic according to the Tables of Specification 

with 95% Confidence Interval (CI) 

 

Subjects Taught 
Number 

(N) 
Mean ± S.D 

95% CI of the 
Difference p-value 

SAQs MCQs Lower Upper 
Medicine I 600 24.34 ± 4.31 24.18 ± 4.58 -.018 .339 0.0780 
Medicine II 600 24.24 ± 4.88 24.63 ± 4.90 -.454 -.330 0.0000 
Surgery I 600 28.04 ± 5.30 28.19 ± 5.32 -.179 -.108 0.0000 
Surgery II 600 26.46 ± 4.77 26.30 ± 6.07 -.131 .463 0.2734 
Gynaecology 365 19.74 ± 4.35 19.80 ± 4.63 -.209 .104 0.5100 
Obstetrics 360 18.47 ± 4.23 19.10 ± 3.96 -.725 -.529 0.0001 
Pediatrics 360 26.40 ± 4.40 26.47 ± 4.21 -.226 .076 0.3310 

 
 
According to Tables of Specifications (ToS) 
 

Paired Samples Test 
 Paired Differences t df Sig. (2-

tailed) Mean Std. 
Deviation 

Std. Error of 
Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Medicine I SAQs - 
Medicine I MCQs 

.160 2.229 .091 -.018 .339 1.763 599 .0780 

Medicine II SAQs - 
Medicine II MCQs 

-.392 .774 .032 -.454 -.330 -12.409 599 .0000 

Surgery I SAQs - 
Surgery I MCQs 

-.143 .442 .018 -.179 -.108 -7.944 599 .0000 

Surgery II SAQs - 
Surgery II MCQs 

.166 3.704 .151 -.131 .463 1.097 599 .2734 

Gynae SAQs - 
GynaeMCQs 

-.052 1.518 .079 -.209 .104 -.660 364 .5100 

Obstetrics SAQs - 
Obstetrics MCQs 

-.627 .945 .050 -.725 -.529 -12.590 359 .0001 

Paediatrics SAQs - 
Paediatrics MCQs 

-.075 1.459 .077 -.226 .076 -.974 359 .3310 
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Table 17: Comparison between the mean scores in SAQs and MCQs at each level of Bloom’s Taxonomy with 95% 

Confidence Interval (CI) 

Subjects Taught  N 
Mean ± S.D 

95% CI of the 
Difference p-value 

SAQs MCQs Lower Upper 
C1. Knowledge 599 11.88 ± 2.84 12.10 ± 3.74 -0.046 0.486 0.1051 
C2. Comprehension 599 12.99 ± 3.52 12.92 ± 2.96 -0.273 0.130 0.4850 
C3. Application 599 10.59 ± 3.84 10.76 ± 3.73 -0.019 0.350 0.0780 
C4. Analysis 599 8.66 ± 2.60 8.73 ± 2.61 -0.065 0.188 0.3381 
C5. Synthesis 599 4.34 ± 3.09 4.44 ± 3.44 -0.013 0.216 0.0811 
C6. Evaluation 599 4.97 ± 2.09 5.07 ± 2.14 -0.019 0.222 0.0991 

 
According to Blooms Taxonomy 

Paired Samples Test 
 Paired Differences t df Sig. 

(2-
tailed) 

Mean Std. 
Deviatio

n 

Std. Error 
of Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
C1 MCQs- C1 SAQs .21978 3.31151 .13530 -.04595 .48551 1.624 598 .1051 
C2 MCQs - C2 SAQs -.07169 2.50864 .10250 -.27299 .12962 -.699 598 .4850 
C3 MCQs - C3 SAQs .16573 2.29730 .09387 -.01862 .35007 1.766 598 .0780 
C4 MCQs - C4 SAQs .06164 1.57418 .06432 -.06468 .18795 .958 598 .3381 
C5 MCQs - C5 SAQs .10184 1.42704 .05831 -.01268 .21635 1.747 598 .0811 
C6 MCQs- C6 SAQs .10157 1.50566 .06152 -.01925 .22239 1.651 598 .0991 

 
T-Test: 

 

Table 18: Comparison between the mean scores in Theory and Clinical components with 95% Confidence Interval (CI) 

Subject Taught N Mean ± S.D 95% CI of the 
Difference p-value 

Theory Clinical Lower Lower 
Medicine 1712 135.03 ± 19.20 110.38 ± 17.60 23.741 25.542 0.0000 
Surgery 1713 190.72 ± 37.53 141.28 ± 23.33 47.649 51.223 0.0000 
Gynae & 
Obstetrics 

1713 81.96 ± 12.41 89.47 ± 14.70 
-8.223 -6.797 0.0000 

Pediatrics 1713 55.04 ± 7.53 58.58 ± 9.70 -3.975 -3.101 0.0000 
 

Paired Samples Test 
 Paired Differences t df Sig. (2-

tailed) Mean Std. 
Deviati

on 

Std. 
Error of 

Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Medicine Theory - 
Medicine Clinical 

24.641 18.995 .459 23.741 25.542 53.676 1711 .0000 

Surgery Theory - 
Surgery Clinical 

49.436 37.709 .911 47.649 51.223 54.259 1712 .0000 

Gynae & Obstetrics 
Theory - Gynae & 
Obstetrics Clinical 

-7.510 15.046 .364 -8.223 -6.797 -20.658 1712 .0000 

Paeds Theory –  
Paeds Clinical 

-3.538 9.217 .223 -3.975 -3.101 -15.887 1712 .0000 
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Table 19: Comparison between the mean scores in Theory and OSPE components with 95% Confidence Interval (CI) 

Subject Taught N Mean ± S.D 95% CI of the 
Difference p-value 

Theory OSPE Lower Lower 
Medicine 1713 135.03 ± 19.19 131.30 ± 25.50 2.575 4.874 0.0000 
Surgery 1713 190.72 ± 37.53 162.24 ± 35.61 26.452 30.497 0.0000 
Gynae & Obstetrics 1713 81.96 ± 12.41 96.62 ± 22.00 -15.663 -13.659 0.0001 
Pediatrics 1713 55.04 ± 7.54 71.10 ± 15.35 -16.828 -15.297 0.0000 

 
 Paired Differences t df Sig. (2-

tailed) Mean Std. 
Deviati

on 

Std. 
Error of 

Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Medicine Theory – 
Medicine OSPE 

3.725 24.260 .586 2.575 4.874 6.354 1712 .0000 

Surgery Theory – 
Surgery OSPE 

28.475 42.682 1.031 26.452 30.497 27.612 1712 .0000 

Gynae & Obstetrics 
Theory– Gynae & 
Obstetrics OSPE 

-14.661 21.143 .511 -15.663 -13.659 -28.700 1712 .0001 

Paeds Theory –  
Paeds OSPE 

-16.062 16.147 .390 -16.828 -15.297 -41.172 1712 .0000 

 
T-Test: 

Table 20: Comparison between the mean expected and original scores in SAQs paper of all subjects in MBBS Final 

Examination with 95% Confidence Interval (CI) 

Subject Taught N Mean ± S.D 95% CI of the 
Difference 

p-value 

Expected Original Lower Upper 
Medicine I 133 34.46 ± 8.07 27.56 ± 3.91 5.45 8.36 0.0000 
Medicine II 114 33.15 ± 5.12 22.6 ± 3.57 9.416 11.688 0.0000 
Surgery I 106 35.8 ± 7.10 31.68 ± 4.11 2.669 5.568 0.0000 
Surgery II 94 42.57 ± 11.26 36.17 ± 4.89 4.2548 8.5494 0.0000 
Gynaecology 116 21.3 ± 6.32 17.82 ± 3.52 2.506 4.461 0.0000 
Obstetrics 116 23.1 ± 3.79 21.44 ± 3.67 1.505 1.831 0.0000 
Pediatrics 131 34.8 ± 9.26 30.25 ± 4.70 3.232 5.875 0.0000 

 
  Paired Differences t df Sig. 

(2-
tailed) 

Mean Std. 
Devia
tion 

Std. 
Error of 

Mean 

95% Confidence Interval 
of the Difference 

Lower Upper 
Medicine I Expected SAQs – 

Original  SAQs  
6.9 8.49 0.74 5.45 8.36 9.37 132 

0.0000 

Medicine II Expected SAQs – 
Original  SAQs  

10.55 6.12 0.5735 9.416 11.688 18.4 113 
0.0000 

Surgery I Expected SAQs – 
Original  SAQs  

4.119 7.52 0.731 2.669 5.568 5.635 105 
0.0000 

Surgery II Expected SAQs – 
Original  SAQs  

6.402 10.48 1.081 4.2548 8.5494 5.92 93 
0.0000 

Gynaecology SAQs Expected - 
SAQs Original 

3.484 5.317 0.494 2.506 4.461 7.056 115 
0.0000 

Obstetrics SAQs Expected - 
SAQs Original 

1.668 0.887 0.082 1.505 1.831 20.256 115 
0.0000 

Pediatrics SAQs Expected - 
SAQs Original 

4.553 7.643 0.668 3.232 5.875 6.819 130 
0.0000 
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Table 21: Comparison between the mean expected and original scores in MCQs paper of all subjects in MBBS Final 

Examination with 95% Confidence Interval (CI) 

 
Subject Taught N Mean ± S.D 95% CI of the 

Difference 
p-value 

Expected Original Lower Upper 
Medicine I 133 33.55 ± 8.12 29.05 ± 4.94 2.86 6.12 0.0000 
Medicine II 114 31.69 ± 6.09 28.15 ± 4.40 2.24 4.84 0.0000 
Surgery I 106 36.37 ± 6.35 35.04 ± 6.05 -.274 2.871 0.1031 
Surgery II 94 42.32 ± 9.78 44.81 ± 5.99 -4.327 -.6371 0.0100 
Gynaecology 115 25.68 ± 5.87 22.53 ± 5.49 2.880 3.433 0.0000 
Obstetrics 115 25.96 ± 5.14 22.54 ± 4.85 3.168 3.670 0.0000 
Pediatrics 127 28.85 ± 4.81 25.44 ± 4.50 2.727 4.091 0.0000 

 
Paired Samples Test 

 
  Paired Differences t df Sig. 

(2-
tailed) 

Mean Std. 
Devia
tion 

Std. 
Error 

of 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Medicine I Expected MCQs– 
Original  MCQs 

4.491 9.5022 0.8239 2.86 6.12 5.45 132 
0.0000 

Medicine II Expected MCQs – 
Original  MCQs 

3.54 6.99 0.655 2.24 4.84 5.398 113 
0.0000 

Surgery I Expected MCQs – 
Original  MCQs  

1.298 8.16 0.7929 -0.274 2.871 1.638 105 
0.1031 

Surgery II Expected MCQs – 
Original  MCQs  

2.482 9.007 0.929 -4.327 -0.6371 2.672 93 
0.0100 

Gynaecology MCQs Expected - 
MCQs Original 

3.157 1.496 0.14 2.88 3.433 22.625 114 
0.0000 

Obstetrics MCQs Expected - 
MCQs Original 

3.419 1.358 0.127 3.168 3.67 26.992 114 
0.0000 

Pediatrics MCQs Expected - 
MCQs Original 

3.409 3.886 0.345 2.727 4.091 9.888 126 
0.0000 

 
T-Test: 

Table 22: Comparison between the mean scores in Actual and Research Practical with 95% Confidence Interval (CI) 

 
Subject 
Taught 

 N Mean ± S.D 95% CI of the 
Difference 

p-
value 

Actual Practical  Research 
Practical 

Lower Upper 

Medicine 200 178.62 ± 29.13 181.75 ± 29.37 -4.382 -1.874 .0000 
Surgery 200 144.50 ± 25.67 148.01 ± 25.81 -4.455 -2.565 .0000 
Gynae & 
Obstetrics 

200 91.47 ± 17.53 94.24 ± 16.15 
-3.980 -1.549 

.0000 

Pediatrics 200 60.23 ± 11.46 64.52 ± 11.03 -5.139 -3.439 .0001 
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Paired Samples Test 
 

 Paired Differences t df Sig. (2-
tailed) Mean Std. 

Deviat
ion 

Std. 
Error of 

Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Medicine Actual Practical - 

Research Practical 
-3.128 8.992 .636 -4.382 -1.874 -4.919 199 .0000 

Surgery Actual Practical - 
Research Practical 

-3.510 6.779 .479 -4.455 -2.565 -7.322 199 .0000 

Obstetri
cs & 
gynae 

Actual Practical - 
Research Practical 

-2.764 8.719 .617 -3.980 -1.549 -4.484 199 .0000 

Paeds Actual Practical - 
Research Practical 

-4.289 6.094 .431 -5.139 -3.439 -9.953 199 .0001 

 
Table 23: Comparison between the mean scores in Theory paper of each subject assessed by two different examiners with 95% 

Confidence Interval (CI) 

 
Subject 
Taught 

 N 
Mean ± S.D 

95% CI of the 
Difference 

p-
value 

First Examiner 
Second 

Examiner 
Lower Upper 

Medicine I 1712 26.61 ± 4.50 28.24 ± 5.36 -1.705 -1.569 .0000 
Medicine II 1694 26.06 ± 5.23 27.95 ± 5.47 -1.988 -1.797 .0000 
Surgery I 1712 30.37 ± 5.70 31.08 ± 6.46 -.883 -.535 .0000 
Surgery II 1712 38.37 ± 8.54 38.97 ± 9.97 -.848 -.353 .0000 
Gynaecology 1712 21.93 ± 5.22 19.79 ± 4.98 2.030 2.248 .0001 
Obstetrics 1712 23.15 ± 4.57 21.09 ± 4.31 1.949 2.161 .0000 
Pediatrics 1712 29.05 ± 6.01 30.42 ± 6.30 -1.489 -1.258 .0000 

 
Paired Samples Test 

 
 Paired Differences t df Sig. (2-

tailed) 
Mean Std. 

Deviati
on 

Std. 
Error 

of Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Med-I 1st Examiner –  
Med-I 2nd Examiner 

-1.637 1.432 .035 -1.705 -1.569 -47.282 1711 .0000 

Med-II 1st Examiner - 
Med-II 2nd Examiner 

-1.892 2.003 .049 -1.988 -1.797 -38.876 1693 .0000 

Sur-I 1st Examiner –  
Sur-I 2nd Examiner 

-.709 3.670 .089 -.883 -.535 -7.991 1711 .0000 

Sur-II 1st Examiner –  
Sur-II 2nd Examiner 

-.600 5.216 .126 -.848 -.353 -4.763 1711 .0000 

Gynae 1st Examiner - 
Gynae 2nd Examiner 

2.139 2.308 .056 2.030 2.248 38.341 1711 .0001 

Obstetrics 1st Examiner -  
Obstetrics 2nd Examiner 

2.055 2.231 .054 1.949 2.161 38.105 1711 .0000 

Peads 1st Examiner - 
Peads 2nd Examiner 

-1.373 2.433 .059 -1.489 -1.258 -23.358 1711 .0000 
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Table 24: Comparison between the mean scores in Practical paper of each subject assessed by two different examiners with 

95% Confidence Interval (CI) 

 
Subject Taught  N 

Mean ± S.D 
95% CI of the 

Difference 
p-value 

First Examiner Second Examiner Lower Upper 
Medicine 1694 29.29 ± 6.30 28.57 ± 6.33 .487 .965 .0000 
Surgery 1707 52.69 ± 11.38 52.98 ± 10.56 -.570 -.012 .0410 
Gynae & 
Obstetrics 

1705 
49.05 ± 10.18 48.68 ± 9.93 .094 .633 .0080 

Pediatrics 
1713 

34.86 ± 7.65 34.66 ± 7.47 .011 .397 .0390 

 
 

 Paired Differences t df Sig. (2-
tailed) 

Mean Std. 
Deviati

on 

Std. 
Error 

of Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Medicine 1st Examiner - 
Medicine 2nd Examiner 

.726 5.019 .122 .487 .965 5.952 1693 .0000 

Surgery 1st Examiner - 
Surgery 2nd Examiner 

-.291 5.874 .142 -.570 -.012 -2.048 1706 .0410 

Gynae&Obstetrics1st 
Examiner -  
Gynae&Obstetrics 2nd 
Examiner 

.363 5.676 .137 .094 .633 2.642 1704 .0080 

Peads 1st Examiner – 
Paeds 2nd Examiner 

.20374 4.07579 .09848 .01059 .39688 2.069 1712 .0390 

 
T-Test: 
 
Table 25: Comparison between the mean scores in LEQs assessed by subject specialist with and without pre-defined key, with 

95% Confidence Interval (CI) 

 
 

Subject 
Taught 

 N Mean ± S.D 95% CI of the 
Difference 

*p-
value 

With  
Predefined Key 

Without 
Predefined Key 

Lower Upper 

Medicine I 34 32.78 ± 12.46 30.97 ± 12.67 -2.110 -1.508 .0000 
Medicine II 21 34.57 ± 8.55 32.52 ± 8.91 -2.745 -1.350 .0000 
Surgery I 29 39.62 ± 12.96 37.86 ± 13.16 -2.312 -1.205 .0008 
Surgery II 100 53.03 ± 17.41 51.97 ± 16.84 0.686 1.424 .0001 
Obstetrics 141 36.64 ± 12.74 34.94 ± 12.67 -3.905 -0.555 .2560 
Gynaecology 189 35.01 ± 9.84 32.78 ± 10.26 -4.655 1.251 .0901 
Pediatrics 111 54.50 ± 12.97 52.74 ± 13.27 -5.209 1.678 .3122 
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Paired Samples Test 
 

 Paired Differences t df Sig. (2-
tailed) 

Mean Std. 
Deviation 

Std. 
Error 

of 
Mean 

95% Confidence Interval 
of the Difference 

Lower Upper 

Med-I Without Key - 
Med-I With Key 

-1.80882 .86177 .14779 -2.10951 -1.50814 -12.239 33 .0000 

Med-II Without Key - 
Med-II With Key 

-2.04762 1.53219 .33435 -2.74507 -1.35017 -6.124 20 .0000 

Sur-I Without Key - 
Sur-I With Key 

-1.75862 1.45541 .27026 -2.31223 -1.20501 -6.507 28 .0008 

Sur-II Without Key- 
Sur-II With Key 

1.05500 1.86121 .18612 .68569 1.42431 5.668 99 .0001 

Gynae Without Key- 
Gynae With Key 

-1.70213 17.73495 1.49355 -4.65496 1.25071 -1.140 140 .2560 

Obstetrics Without Key 
–  
Obstetrics With Key 

-2.23016 11.67449 .84919 -3.90533 -.55498 -2.626 188 .0901 

Paeds Without Key- 
Paeds With Key 

-1.76577 18.30609 1.73754 -5.20916 1.67762 -1.016 110 .3122 

 
 
 

T-Test: 
 

Table 26: Comparison between the mean scores in all the subjects of Final Professional MBBS Annual examinations of 2009 

and 2010 in accordance to the Tables of Specification with 95% Confidence Interval (CI). 

 
Subject Taught Examination 

Year 
N Mean ± S.D 95% CI of the Difference *p-

value Lower Upper 

Medicine I 2009 826 56.05 ± 8.25 0.4233 
 

0.0715 
 

.0341 
2010 869 55.15 ± 9.17 

Medicine II 2009 818 54.15 ± 8.26 -2.8779 
 

-1.1711 
 

.0000 
2010 879 56.17 ± 9.65 

Surgery I 2009 874 66.73 ± 9.07 2.4346 
 

4.0803 
 

.0001 
2010 964 63.47 ± 8.90 

Surgery II 2009 853 81.87 ± 11.13 4.5795 
 

6.7261 
 

.0004 
2010 949 76.21 ± 12.10 

Obstetrics 2009 838 43.15 ± 7.08 -2.2407 
 

-0.9740 
 

.0000 
2010 931 44.76 ± 6.43 

Gynaecology 2009 829 38.23 ± 7.69 -5.4755 
 

-4.1603 
 

.0000 
2010 913 43.05 ± 6.12 

Pediatrics 2009 853 62.55 ± 8.12 
-7.4683 

 
-5.7668 

 
.0003 2010 940 69.16 ± 10.22 

2010 940 68.75 ± 10.39 
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According to Tables of Specifications (ToS) 
Independent Samples Test 

 Levene's Test 
for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval 
of the Difference 

Lower Upper 

M
ed

 I
 Equal variances 

assumed 
6.185 .013 2.125 1693 .034 .90175 .42444 .06927 1.73422 

Equal variances 
not assumed 

  2.130 1688.042 .033 .90175 .42331 .07148 1.73201 

M
ed

  I
I Equal variances 

assumed 
12.897 .000 -4.627 1695 .000 -2.02446 .43751 -2.88258 -1.16634 

Equal variances 
not assumed 

  -4.653 1683.448 .000 -2.02446 .43510 -2.87785 -1.17108 

Su
r 

I 

Equal variances 
assumed 

.779 .378 7.764 1836 .000 3.25744 .41954 2.43461 4.08027 

Equal variances 
not assumed 

  7.757 1810.851 .000 3.25744 .41995 2.43381 4.08107 

Su
rI

I 

Equal variances 
assumed 

4.607 .032 10.284 1800 .000 5.65278 .54969 4.57468 6.73088 

Equal variances 
not assumed 

  10.329 1799.025 .000 5.65278 .54726 4.57945 6.72611 

O
b

st
et

r
ic

s 

Equal variances 
assumed 

9.139 .003 -5.003 1767 .000 -1.60735 .32126 -2.23745 -.97726 

Equal variances 
not assumed 

  -4.978 1697.860 .000 -1.60735 .32291 -2.24069 -.97402 

G
yn

ae
 Equal variances 

assumed 
43.556 .000 -14.527 1740 .000 -4.81787 .33165 -5.46834 -4.16740 

Equal variances 
not assumed 

  -14.370 1579.577 .000 -4.81787 .33526 -5.47548 -4.16026 

P
ae

ds
 Equal variances 

assumed 
39.298 .000 -15.088 1791 .000 -6.61752 .43859 -7.47773 -5.75731 

Equal variances 
not assumed 

  -15.256 1760.045 .000 -6.61752 .43378 -7.46829 -5.76675 

 

Table 27: Comparison between the mean scores in all the subjects of Final Professional MBBS Annual examinations of 2009 

and 2010 in accordance with Bloom’s Taxonomy with 95% Confidence Interval (CI) 

Subject Taught Examination 
Year 

N Mean ± S.D 95% CI of the Difference p-
value Lower Upper 

Medicine I 2009 826 56.19 ± 8.41 -0.1520 
 

1.5818 
 

.1071 
2010 872 55.48 ± 9.78 

Medicine II 2009 818 53.78 ± 8.18 
-2.8901 

-1.2010 
 

.0001 
2010 879 55.82 ± 9.54 

Surgery I 2009 874 66.07 ± 9.03 2.1852 
 

3.8276 
 

.0000 
2010 964 63.07 ± 8.91 

Surgery II 2009 853 81.48 ± 11.11 4.5771 
 

6.7170 
 

.0003 
2010 949 75.83 ± 12.05 

Obstetrics 2009 838 42.78 ± 7.06 -2.1808 
 

-0.9128 
 

.0008 
2010 931 44.33 ± 6.48 

Gynaecology 2009 829 37.79 ± 7.65 -5.5211 
 

-4.1816 
 

.0000 
2010 891 42.64 ± 6.40 

Pediatrics 2009 853 62.09 ± 8.13 
-7.5287 -5.8086 .0000 

2010 940 68.75 ± 10.39 
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According to Blooms Taxonomy: 
 

Independent Samples Test 
 Levene's Test for 

Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

M
ed

 I
 Equal variances 

assumed 
8.724 .003 1.611 1696 .107 .71490 .44377 -.15549 1.58530 

Equal variances 
not assumed 

  1.618 1680.228 .106 .71490 .44196 -.15195 1.58176 

M
ed

  I
I Equal variances 

assumed 
12.329 .000 -4.725 1695 .000 -2.04553 .43295 -2.89470 -1.19636 

Equal variances 
not assumed 

  -4.751 1683.96 .000 -2.04553 .43059 -2.89007 -1.20099 

Su
r 

I 

Equal variances 
assumed 

.243 .622 7.180 1836 .000 3.00640 .41873 2.18516 3.82763 

Equal variances 
not assumed 

  7.175 1813.666 .000 3.00640 .41899 2.18464 3.82816 

Su
r 

II
 Equal variances 

assumed 
5.517 .019 10.306 1800 .000 5.64708 .54792 4.57245 6.72170 

Equal variances 
not assumed 

  10.351 1798.88 .000 5.64708 .54554 4.57711 6.71704 

O
b

st
et

r
ic

s 

Equal variances 
assumed 

7.013 .008 -4.807 1767 .000 -1.54680 .32180 -2.17794 -.91566 

Equal variances 
not assumed 

  -4.785 1705.43 .000 -1.54680 .32324 -2.18079 -.91281 

G
yn

ae
 Equal variances 

assumed 
25.115 .000 -14.299 1718 .000 -4.85132 .33928 -5.51675 -4.18588 

Equal variances 
not assumed 

  -14.208 1618.03 .000 -4.85132 .34146 -5.52106 -4.18158 

P
ae

ds
 Equal variances 

assumed 
44.949 .000 -15.031 1791 .000 -6.66862 .44365 -7.53875 -5.79849 

Equal variances 
not assumed 

  -15.208 1753.806 .000 -6.66862 .43851 -7.52867 -5.80857 

 
Chi-Square Test: 
 

Table 28: Comparison between Students’ and Examiners Perceptions’ 

 

Questions 
 Number 

(N) 
Agreed 

Response 
Chi-Square 

value 
*p-value 

Examination covered entire course 
content 

Students 83 67 
4.882 0.0270 

Examiners 81 53 
The examination question were 
structured 

Students 83 67 
1.037 0.3081 

Examiners 81 60 
Student has better chance of 
passing along this pattern 

Students 83 63 
2.249 0.1340 

Examiners 81 69 

Exams are based on Clinically 
Oriented and problem based 
Scenario Questions 

Students 
83 65 

0.074 0.7860 
Examiners 

81 62 
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i) Examination covered entire course content 
  

 
    Feedback Total 
    Students Feedback Examiners  

Feedback 

E
xa

m
in

at
io

n 
co

ve
re

d
 e

n
ti

re
 

co
u

rs
e 

co
n

te
n

t 
  

D
is

ag
re

e 
  

Count 16 28 44 
% within Examination 
covered entire course 
content 

36.4% 63.6% 100.0% 

A
gr

ee
 

  

Count 67 53 120 
% within Examination 
covered entire course 
content 

55.8% 44.2% 100.0% 

Total Count 83 81 164 
  % within Examination 

covered entire course 
content 

50.6% 49.4% 100.0% 

 
 

Chi-Square Tests 
 

  Value df Asymp. Sig. 
(2-sided) 

Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 

Pearson Chi-Square 4.882(b) 1 .027     

Continuity 
Correction(a) 

4.135 1 .042     

Likelihood Ratio 4.927 1 .026     

Fisher's Exact Test       .034 .021 

Linear-by-Linear 
Association 

4.853 1 .028     

N of Valid Cases 164         

 
 
 

ii) The examination question were structured 
  

    Feedback Total 

    Students 
Feedback 

Examiners  
Feedback 

T
h

e 
ex

am
in

at
io

n
 

q
u

es
ti

on
 w

er
e 

st
ru

ct
u

re
d

 
 

Disagree 
 

Count 16 21 37 
% within The examination question 
were structured 

43.2% 56.8% 100.0% 

Agree 
  

Count 67 60 127 
% within The examination question 
were structured 

52.8% 47.2% 100.0% 

Total Count 83 81 164 
  % within The examination question 

were structured 
50.6% 49.4% 100.0% 

 
Chi-Square Tests 

 
  Value df Asymp. Sig. 

(2-sided) 
Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 



Annexure	
 

 155

Pearson Chi-Square 1.037(b) 1 .308     
Continuity 
Correction(a) 

.692 1 .406     

Likelihood Ratio 1.039 1 .308     
Fisher's Exact Test       .353 .203 
Linear-by-Linear 
Association 

1.031 1 .310     

N of Valid Cases 164         
 

iii) Student has better chance of passing along this pattern 
 
 

   Feedback Total 

    Students 
Feedback 

Examiners  
Feedback 

 

S
tu

de
nt

 h
as

 b
et

te
r 

ch
an

ce
 o

f 
pa

ss
in

g 
al

on
g 

th
is

 p
at

te
rn

 Disagree 
  

Count 20 12 32 
% within Student has better chance of 
passing along this pattern 62.5% 37.5% 100.0% 

Agree 
  

Count 63 69 132 
% within Student has better chance of 
passing along this pattern 47.7% 52.3% 100.0% 

Total Count 83 81 164 
  % within Student has better chance of 

passing along this pattern 50.6% 49.4% 100.0% 

 
Chi-Square Tests 

 
  Value df Asymp. Sig. 

(2-sided) 
Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 

Pearson Chi-Square 2.249(b) 1 .134    

Continuity 
Correction(a) 

1.697 1 .193    

Likelihood Ratio 2.270 1 .132    

Fisher's Exact Test    .168 .096 

Linear-by-Linear 
Association 

2.235 1 .135    

N of Valid Cases 164      

 
 

iv) Exams are based on Clinically Oriented and problem based Scenario Questions 
 

    Feedback Total 
    Students 

Feedback 
Examiners  
Feedback 

 

E
xa

m
s 

ar
e 

ba
se

d 
on

 
C

lin
ic

al
ly

 O
ri

en
te

d 
an

d 
pr

ob
le

m
 b

as
ed

 
S

ce
na

ri
o 

Q
ue

st
io

ns
 

D
is

ag
re

e Count 18 19 37 
% within Exams are based on Clinically Oriented 
and problem based Scenario Questions 48.6% 51.4% 100.0% 

A
gr

ee
 Count 65 62 127 

% within Exams are based on Clinically Oriented 
and problem based Scenario Questions 51.2% 48.8% 100.0% 

Total Count 83 81 164 
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  % within Exams are based on Clinically Oriented 
and problem based Scenario Questions 50.6% 49.4% 100.0% 

 
 

Chi-Square Tests 
 

  Value df Asymp. Sig. 
(2-sided) 

Exact Sig. 
(2-sided) 

Exact Sig. 
(1-sided) 

Pearson Chi-Square .074(b) 1 .786    

Continuity 
Correction(a) 

.007 1 .933    

Likelihood Ratio .074 1 .786    

Fisher's Exact Test    .853 .466 

Linear-by-Linear 
Association 

.073 1 .787    

N of Valid Cases 164      
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Table 29: Comparison between the marks of the candidates having different medium of Education at Matriculation level 

 

  (N) 
Mean ± S.D 

95% CI of the 
Difference p-

value 
Lower Upper 

Urdu Medium 553 983.19± 97.84 
-38.85 -16.67 .0000 

English Medium 722 1010.95 ± 101.69 
 

Independent Samples Test 
 Levene's 

Test for 
Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. 
(2-

tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Medium of 
Matric 

Equal variances 
assumed 

.158 .691 -4.911 1273 .000 -27.764 5.653 -38.854 -16.674 

Equal variances 
not assumed 

  -4.937 1209 .000 -27.764 5.624 -38.798 -16.730 

 
Table 30: Comparison between the mean marks of the candidates having different educational background at Intermediate 

level with 95% Confidence Interval (CI) 

 

Comparison between the 
marks of the candidates  

having Intermediate 
Background 

 

N 

Mean ± S.D 

95% CI of the 
Difference 

p-value 

Lower Upper 
FSc 1219 998.61 ± 101.59 

-33.89 20.25 0.6210 
A-Level 56 1005.43 ± 86.01 

 

 
 Levene's 

Test for 
Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. 
(2-

tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Intermediate 
Background 

Equal variances 
assumed 

1.899 .168 -.494 1273 .621 -6.820 13.799 -33.892 20.252 

Equal variances 
not assumed 

  -.575 62.265 .567 -6.820 11.856 -30.518 16.878 
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Table 31: ANOVA results for the comparison of mean scores of the candidates from different localities and educational & 

demographic backgrounds. 

 

Analysis F-Statistics p-value 
Comparison between different localities 2.827 .002 

Comparison between categories of Educational and 
Demographic backgrounds 

8.555 
.000 

 
ANOVA FOR DIFFERENT LOCALITIES  
 
 
 

ANOVA 
Total Marks Sum of Squares df Mean Square F Sig. 

Between Groups 283043.995 10 28304.399 2.827 .002 
Within Groups 14136956.005 1412 10013.644   
Total 14420000.000 1422    

  
Multiple Comparisons 

 
Post Hoc Tests 
 
 
Dependent Variable: Marks 
Tukey HSD  

(I)Locality 
  

(J) Locality 
  

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% Confidence Interval 

Lower Bound Upper 
Bound 

Lahore 
  
  
  
  
  
  
  
  
  

Bahawalpur -3.000 12.146 1.000 -42.17 36.17 
Multan -8.643 9.604 .998 -39.61 22.33 

Rawalpindi -17.475 13.339 .967 -60.49 25.54 

Gujranwala .967 13.600 1.000 -42.89 44.82 

Sahiwal 44.736 17.755 .294 -12.52 101.99 

Sargodha 15.093 13.018 .987 -26.88 57.07 

Faisalabad -7.304 11.035 1.000 -42.89 28.28 

D.G Khan 28.167 9.692 .122 -3.09 59.42 

Others -12.980 10.032 .970 -45.33 19.37 

Foreigner -1.244 17.312 1.000 -57.07 54.58 

Bahawalpur 
  
  
  
  
  
  
  
  
  

Lahore 3.000 12.146 1.000 -36.17 42.17 

Multan -5.643 13.576 1.000 -49.42 38.13 

Rawalpindi -14.475 16.432 .999 -67.46 38.51 
Gujranwala 3.967 16.645 1.000 -49.71 57.64 

Sahiwal 47.736 20.182 .390 -17.34 112.82 

Sargodha 18.093 16.172 .990 -34.06 70.24 

Faisalabad -4.304 14.624 1.000 -51.46 42.85 

D.G Khan 31.166 13.638 .445 -12.81 75.15 

Others -9.980 13.883 1.000 -54.75 34.79 

Foreigner 1.756 19.794 1.000 -62.07 65.58 
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Multan 
  
  
  
  
  
  
  
  
  

Lahore 8.643 9.604 .998 -22.33 39.61 

Bahawalpur 5.643 13.576 1.000 -38.13 49.42 

Rawalpindi -8.832 14.653 1.000 -56.08 38.42 

Gujranwala 9.609 14.891 1.000 -38.41 57.63 

Sahiwal 53.379 18.763 .143 -7.12 113.88 
Sargodha 23.736 14.361 .859 -22.57 70.05 

Faisalabad 1.339 12.592 1.000 -39.27 41.94 

D.G Khan 36.809 11.433 .051 -.06 73.68 

Others -4.337 11.723 1.000 -42.14 33.47 

Foreigner 7.399 18.344 1.000 -51.75 66.55 

Rawalpindi 
  
  
  
  
  
  
  
  
  

Lahore 17.475 13.339 .967 -25.54 60.49 

Bahawalpur 14.475 16.432 .999 -38.51 67.46 

Multan 8.832 14.653 1.000 -38.42 56.08 

Gujranwala 18.441 17.534 .994 -38.10 74.98 

Sahiwal 62.211 20.922 .102 -5.25 129.68 

Sargodha 32.568 17.086 .713 -22.53 87.66 

Faisalabad 10.171 15.628 1.000 -40.22 60.57 
D.G Khan 45.641 14.711 .072 -1.80 93.08 

Others 4.495 14.937 1.000 -43.67 52.66 

Foreigner 16.231 20.547 .999 -50.03 82.49 

Gujranwala 
  
  
  
  
  
  
  
  
  

Lahore -.967 13.600 1.000 -44.82 42.89 

Bahawalpur -3.967 16.645 1.000 -57.64 49.71 

Multan -9.609 14.891 1.000 -57.63 38.41 

Rawalpindi -18.441 17.534 .994 -74.98 38.10 

Sahiwal 43.769 21.089 .595 -24.24 111.77 

Sargodha 14.127 17.291 .999 -41.63 69.88 

Faisalabad -8.271 15.852 1.000 -59.39 42.85 

D.G Khan 27.200 14.948 .768 -21.00 75.40 

Others -13.946 15.171 .998 -62.87 34.97 
Foreigner -2.211 20.718 1.000 -69.02 64.60 

Sahiwal 
  
  
  
  
  
  
  
  
  

Lahore -44.736 17.755 .294 -101.99 12.52 

Bahawalpur -47.736 20.182 .390 -112.82 17.34 

Multan -53.379 18.763 .143 -113.88 7.12 

Rawalpindi -62.211 20.922 .102 -129.68 5.25 

Gujranwala -43.769 21.089 .595 -111.77 24.24 

Sargodha -29.643 20.719 .941 -96.45 37.17 

Faisalabad -52.040 19.534 .218 -115.03 10.95 

D.G Khan -16.569 18.808 .999 -77.22 44.08 

Others -57.716 18.985 .085 -118.94 3.51 

Foreigner -45.980 23.654 .688 -122.25 30.29 

Sargodha 
  
  
  
  
  
  
  

Lahore -15.093 13.018 .987 -57.07 26.88 
Bahawalpur -18.093 16.172 .990 -70.24 34.06 

Multan -23.736 14.361 .859 -70.05 22.57 

Rawalpindi -32.568 17.086 .713 -87.66 22.53 

Gujranwala -14.127 17.291 .999 -69.88 41.63 

Sahiwal 29.643 20.719 .941 -37.17 96.45 

Faisalabad -22.397 15.355 .933 -71.91 27.12 
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D.G Khan 13.073 14.420 .998 -33.43 59.57 

Others -28.073 14.651 .707 -75.32 19.17 

Foreigner -16.337 20.340 .999 -81.93 49.25 

Faisalabad 
  
  
  
  
  
  
  
  
  

Lahore 7.304 11.035 1.000 -28.28 42.89 

Bahawalpur 4.304 14.624 1.000 -42.85 51.46 

Multan -1.339 12.592 1.000 -41.94 39.27 
Rawalpindi -10.171 15.628 1.000 -60.57 40.22 

Gujranwala 8.271 15.852 1.000 -42.85 59.39 

Sahiwal 52.040 19.534 .218 -10.95 115.03 

Sargodha 22.397 15.355 .933 -27.12 71.91 

D.G Khan 35.470 12.659 .158 -5.35 76.29 

Others -5.676 12.922 1.000 -47.34 35.99 

Foreigner 6.060 19.132 1.000 -55.63 67.75 

D.G Khan 
  
  
  
  
  
  
  
  
  

Lahore -28.167 9.692 .122 -59.42 3.09 

Bahawalpur -31.166 13.638 .445 -75.15 12.81 

Multan -36.809 11.433 .051 -73.68 .06 

Rawalpindi -45.641 14.711 .072 -93.08 1.80 

Gujranwala -27.200 14.948 .768 -75.40 21.00 
Sahiwal 16.569 18.808 .999 -44.08 77.22 

Sargodha -13.073 14.420 .998 -59.57 33.43 

Faisalabad -35.470 12.659 .158 -76.29 5.35 

Others -41.146(*) 11.795 .021 -79.18 -3.11 

Foreigner -29.411 18.390 .883 -88.71 29.89 

Islamabad 
  
  
  
  
  
  
  
  
  

Lahore 12.980 10.032 .970 -19.37 45.33 

Bahawalpur 9.980 13.883 1.000 -34.79 54.75 

Multan 4.337 11.723 1.000 -33.47 42.14 

Rawalpindi -4.495 14.937 1.000 -52.66 43.67 

Gujranwala 13.946 15.171 .998 -34.97 62.87 

Sahiwal 57.716 18.985 .085 -3.51 118.94 

Sargodha 28.073 14.651 .707 -19.17 75.32 
Faisalabad 5.676 12.922 1.000 -35.99 47.34 

D.G Khan 41.146(*) 11.795 .021 3.11 79.18 

Foreigner 11.736 18.572 1.000 -48.15 71.62 

Foreigner 
  
  
  
  
  
  
  
  
  

Lahore 1.244 17.312 1.000 -54.58 57.07 

Bahawalpur -1.756 19.794 1.000 -65.58 62.07 

Multan -7.399 18.344 1.000 -66.55 51.75 

Rawalpindi -16.231 20.547 .999 -82.49 50.03 

Gujranwala 2.211 20.718 1.000 -64.60 69.02 

Sahiwal 45.980 23.654 .688 -30.29 122.25 

Sargodha 16.337 20.340 .999 -49.25 81.93 

Faisalabad -6.060 19.132 1.000 -67.75 55.63 

D.G Khan 29.411 18.390 .883 -29.89 88.71 
Others -11.736 18.572 1.000 -71.62 48.15 

*  The mean difference is significant at the .05 level. 
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ANOVA FOR DIFFERENT GEOGRAPHICAL AND EDUCATIONAL BACKGROUND 
 

ANOVA 
Total Marks Sum of Squares df Mean Square F Sig. 

Between Groups 340764.269 4 85191.067 8.555 .000 
Within Groups 12639235.731 1269 9957.464   
Total 12980000.000 1273    

 
 

Multiple Comparisons 
Post Hoc Tests 
 
Dependent Variable: Marks 
Tukey HSD  

(I) 
Geograhical 
  

(J) Geograhical 
  

Mean Difference 
(I-J) 

Std. 
Error 

Sig. 95% Confidence Interval 
Lower 
Bound 

Upper 
Bound 

English 
Medium-
Developed 
Districts 
  
  
  

Urdu Medium-
Developed Districts 

28.413(*) 6.173 .000 11.55 45.28 

English Medium-
Underdeveloped 
Districts 

39.731(*) 14.288 .044 .70 78.76 

Urdu Medium-
Underdeveloped 
Districts 

44.979(*) 10.905 .000 15.19 74.77 

A-Levels 9.076 13.931 .966 -28.98 47.13 
Urdu 
Medium-
Developed 
Districts 
  
  
  

English Medium-
Developed Districts 

-28.413(*) 6.173 .000 -45.28 -11.55 

English Medium-
Underdeveloped 
Districts 

11.319 14.481 .936 -28.24 50.88 

Urdu Medium-
Underdeveloped 
Districts 

16.566 11.158 .573 -13.91 47.05 

A-Levels -19.336 14.130 .648 -57.93 19.26 
English 
Medium-
Underdevelo
ped Districts 
  
  
  

English Medium-
Developed Districts 

-39.731(*) 14.288 .044 -78.76 -.70 

Urdu Medium-
Developed Districts 

-11.319 14.481 .936 -50.88 28.24 

Urdu Medium-
Underdeveloped 
Districts 

5.248 17.045 .998 -41.31 51.81 

A-Levels -30.655 19.123 .496 -82.89 21.58 
Urdu 
Medium-
Underdevelo
ped Districts 
  
  
  

English Medium-
Developed Districts 

-44.979(*) 10.905 .000 -74.77 -15.19 

Urdu Medium-
Developed Districts 

-16.566 11.158 .573 -47.05 13.91 

English Medium-
Underdeveloped 
Districts 

-5.248 17.045 .998 -51.81 41.31 

A-Levels -35.903 16.747 .202 -81.65 9.85 
A-Levels 
  
  

English Medium-
Developed Districts 

-9.076 13.931 .966 -47.13 28.98 

Urdu Medium- 19.336 14.130 .648 -19.26 57.93 
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  Developed Districts 
English Medium-
Underdeveloped 
Districts 

30.655 19.123 .496 -21.58 82.89 

Urdu Medium-
Underdeveloped 
Districts 

35.903 16.747 .202 -9.85 81.65 

* The mean difference is significant at the .05 level. 
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SYLLABUS FOR MBBS FINAL PROFESSIONAL 
SURGERY  

1. Course Contents (Syllabus)  
 

Following basic syllabus is recommended:-  
To Attain Core Knowledge of & Apply Principles of Surgery as listed below:  

1. Physiological response to Surgical Trauma and homeostasis.  
2. Wound and its Repair.  
3. Pathophysiology and Management of Shock including fluid and electrolyte imbalance.  
4. Investigation and treatment of Infections and Parasitic Infestations of Surgical Importance.  
5. Haemorrhage, Blood Transfusion and their implications.  
6. Management of Acutely Injured & critically ill patients including aspiration pneumonia and embolic 

phenomenon.  
7. Principles in the Management of common Skin and Soft Tissue Problems: Ulcers, Abscesses, Sinus & 

Fistulae, Swellings, Embedded Foreign Bodies and Minor Injuries.  
8. Principles of Anaesthesia.  
9. Nutrition of surgical patients.  
10. Principles of organ Transplantation and its implications.  

 
To deal with Critical Situations:  

1. Cardiac Arrest.  
2. Polytrauma with airway difficulty and circulatory instability.  
3. Uncontrolled External Haemorrhage.  
4. Sudden Upper Repiratory Tract Obstetricstruction.  
5. Patient in Hypovolaemic or Septicaemic Shock.  
6. Tension Pneumothorax.  
7. Cardiac Tamponade.  
8. Unconscious patient due to Head Injury.  
9. Fracture Cervical Spine.  
10. Patient with Gas Gangrene and Tetanus.  
11. Burns  

 
To acquire knowledge of Systems and the Diseases  

• Head, Face and Neck  
1. Developmental abnormalities of face, palate, lips.  
2. Principles of management of Head Injuries and its Complications.  
3. Oral region including tongue.  
4. Diseases of Salivary glands (Inflammation, Calculus, Tumours)  
5. Neck lumps including Lymphatic Thyroid and parathyroid  

• Breast  
1. Breast diseases including lumps benign and malignant tumours.  

• Chest Wall & Thorax  
1. Blunt & Penetrating Injuries and their Complications.  
2. Lung abscess and Empyema Thoracis.  
3. Growth of cysts in the lungs.  

• Gastro Intestinal Tract  
1. Diseases causing Oesophageal Obstetricstruction.  
2. Peptic Ulcer disease & its complications.  

Annexure H 
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3. Tumours of Stomach.  
4. Conditions Causing Acute Abdomen.  
5. Conditions causing Chronic Abdomen including Malignant lesions of  small and large bowel  
6. Ano-Rectal and peri-anal conditions requiring Surgery.  

• Abdominal, Pelvic and Genital Trauma and Hernia.  
1. Principles in management of abdominal pelvic and Urogenital Trauma.  

 
2. Inguinal/ Femoral Hernia.  
3. Epigastric Hernia/Umbilical/ Para-umblical Hernia.  
4. Incisional Hernia.  

• Liver  
1. Trauma.  
2. Obstetricstructive Jaundice.  
3. Liver Abscess.  
4. Hydatid cyst.  
5. Malignancy (Hepatoma & Secondaries).  

• Gall Bladder  
1. Acute and chronic Cholecystitis.  
2. Cholelithiasis and its Complications.  
3. Malignancies. 

• Pancreas  
1. Acute, Relapsing and Chronic pancreatitis.  
2. Pancreatic masses including (benign, malignant) Neoplasia.  

• Spleen  
1. Trauma  
2. Introduction to Surgical aspects of spleen  

 
• Urinary Tract  

1. Common congenital anomalies.  
2. Infection & its sequelae.  
3. Calculus Disease and its sequelae.  
4. Bladder pathologies.  
5. Enlarged prostate.  
6. Urogenital Trauma.  
7. Neoplasms of Urinary Tract.  

• External Genitalia, Scrotal and testicular pathologies  
1. Developmental abnormalities.  
2. Scrotal swelling.  
3. Testicular swelling.  
4. Common Pelvic conditions.  

• Skin & Soft Tissues  
1. Common benign and malignant Skin lesions.  
2. Wounds/Ulcers/abscesses/Sinuses/Fistulae.  
3. Soft Tissue Lumps.  

• Orthopaedics and Trauma  
1. Common Congenital Malformations of Locomotive System.  
2. Bone Fractures & their Complications.  
3. Sports injuries and afflictions of Tendons and Bursae.  
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4. Bone and Joint Infections.  
5. Arthritis.  
6. Bone and Cartilage Tumours.  
7. Spinal Trauma.  
8. Spinal Tumours.  
9. Common spinal Deformities and other surgically correctable lesions.  
 

• Vascular and Nerve Disorders  
1. Vascular afflictions and Limb Ischaemia.  
2. Varicosities  
3. Deep venous thrombosis.  
4. Peripheral nerve Injuries  

 
Essential Skills to be acquired  

1. Provide First Aid: Resuscitation (ABC) of Polytrauma, CPR.  
2. Collect samples of blood, urine, stool, sputum, pus swab etc.  
3. Insert Naso-gastric tube, have Obstetricserved chest intubation and paracentesis.  
4. Do IV cannulation, have Obstetricserved CV-line insertion and cut-down of veins.  
5. Catheterize male and female patients.  
6. Prepare the patient for and know the procedure of doing X-Ray Chest, Abdomen, KUB, Bones, IVU, 

barium studies, ultrasound and other imaging investigations.  
7. Understands the principles of pre-operative preparations, Sterilization/Disinfection techniques.  
8. Understand principles of wound care, Skin Suturing and Suture Removal, Incision and Drainage of 

Superficial Abscesses, Excision of Small Soft Tissue Lumps, Needle Biopsies, Aspiration of 
localized fluids, etc.  

9. Have Obstetricserved common surgical procedures, treatment of Fracture/ Dislocation and Methods 
of General / Local Anaesthesia.  

10. Apply Bandage and Splint/POP cast to the patient’s limbs.  
11. Have Obstetricserved instillation of Chemotherapy and principles of Radiotherapy.  

 
Attitude/Affect/Values to be Inculcated  

1. Demonstrate polite and gentle patient handling.  
2. Obstetricserves Aseptic Techniques.  
3. Keeps confidentiality of the patient.  
4. Uphold medical ethics.  

 
General Objectives:  
To equip them with essential knowledge, skill and attitude to enable them:  

1. Identify surgical diseases including emergencies, provide primary health care, refer to appropriate 
centre and provide follow-up to the patients.  

2. Perform essential minor surgical procedures.  
3. Communicate effectively with the patient, the family and the community regarding disease and its 

relevant issues.  
 
4. Understand medical ethics and its application pertaining to surgery and maintain the confidentiality of 

the patient.  
5. To understand the prevalence and prevention of the common Public Health Problem related to his 

field in the community.  
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6. Understand the principles of medical research including fundamentals of Information Technology.  
 

ORTHOPAEDIC SURGERY & TRAUMATOLOGY 
Objectives  
1. General Objectives  

After successful completion of the course, the students are expected to demonstrate knowledge and 
exhibit skills regarding preservation, investigations and treatment of common affections of the upper and lower 
limb and the spine. The students should be able to give emergency care to patients with limb injury, all kinds of 
injuries to the limbs and spine and demonstrate holistic approach in managing patients inclusive of safe 
transportation of patients to tertiary care centres.  
1.1 Cognitive domain  

a. explain principles of recognition of injuries to the bones, joints and soft tissue of limbs and spine.  
b. detect and manage related musculoskeletal infections.  
c. identify congenital malformations and deformities for referral with management.  
d. recognize metabolic bone diseases.  
e. explain pathology with diagnosis of neoplasm for appropriate referral and treatment.  
f. explain associated pathology of common painful disorders.  

1.2 Psychomotor domain  
a. deliver first aid measures for common sprains fractures and dislocations.  
b. identify problems of patients severely injured in any kind of accidents inclusive of road traffic, 

explosions, falls, fights, etc.  
c. apply dressings, splints, plasters and other immobilization techniques.  
d. assist in drainage, debridment, sequestration, orthopaedics surgeries related to the problems listed below 

and amputations.  
2. Specific Objectives  
The following levels of competence in domains of cognition, psychomotor skills and attitudes should be kept in 
mind by the tutors and the students while looking at the objectives of the clerkship.  

1. Cognition; C1-Recognition, C2-Interpretation, C3-Problem-solving  
2. Psychomotor Skills; P1-Obstetricservation, P2-Assist in the procedure, P3-Perform under supervision, 

P4-Perform independently.  
3. Attitudes (Affects).  

 
2.1 with respect to the disease and problems listed below, by the end of rotation the students will be 
cognizant (Cognitive domain) of and able to: 

• identify, diagnose and treat common orthopaedic emergencies (C3 P3).  
• define common orthopaedic problems in a scientific manner and with logical reasoning with clear 

understanding of their effect on body systems inclusive of congenital and acquired problems (C1).  
• request relevant investigations (C2).  
• exhibit holistic approach to an injured patient and identify haemodynamically unstable patient.  
• identify the conditions/diseases effecting musculoskeletal system through their signs and symptoms 

(C1).  
• identify the drugs needed for a person with orthopaedic and related problems (C3).  
• explain the differential diagnosis with logical reasoning (C3).  
• interpret, explain and advise needs of rehabilitation for PPP, CP, Amputations.  
• prescribe treatment for common painful conditions.  
• understand medical ethics and its application to surgical procedures related to orthopaedics like 

amputations, hip replacements, etc.  
• identify the surgical procedures needed for a person with orthopaedic and related problems (C3).  
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• communicate effectively with the patients.  
• counsel and help patients and his/her family independently for making informed choices regarding 

relevant surgical procedures (P3).  
 
2.2 Necessary Applied Basic Sciences with reference to Orthopaedics (Cognitive Domain)  

• pathophysiology of trauma and shock.  
• mechanical properties of bone & Soft & tissue.  
• biomechanics of Fracture.  
• healing & Repair (Bone & soft tissues).  
• healing principles of fracture.  
• principles of physiotherapy, (orthotis & prosthesis).  
• (Orthotics – Orthopaedic appliances to support and correct deformities).  
• (Prosthesis – artificial substitute for missing body parts).  

 
2.3 Required skills (psychomotor domain)  

• provide first aid (ABC of management) to a person with bone injury like: common sprains , fractures 
and dislocations (P4);  

 
• manage bone infections and discuss indications of drainage, sequestration, (debridement ) and 

amputation (P2).  
• catheterize male and female patients (P4).  
• shifting of patient from bed to trolley (P4).  
• serving patients with bed pan and urine bottle (P4).  
• prepare patients for surgeries and post operative care (P3).  
• dressing of surgical wounds post operatively (P3).  
• pass nasogastric tube (P3).  
• injections I/V and I/M (P4).  
• interpret and explain the urine, stool and blood findings with relevance to orthopaedic diseases (C2 

P3).  
• recognize gross abnormalities on ultrasound and MRI (C2 P2).  

 
3. Systems and the diseases  
3.1 Congenital & Development Diseases (C2); Congenital Talipes equino varus (CTEV) and Talipes valgus; 

Congenital dislocation of hip (CDH); Flat foot; Perth’s Disease; Slipped Capital Femoral Epiphysis.  
Specific required skills  

• clinical Examination for CTEV (severity of deformity) (P2).  
• clinical Examination for CDH (Ortoloni and Barlow test) (P2).  
• X-ray interpretation of Perth’s disease and slipped capital femoral epiphysis (C2P2).  
• manipulation/application of POP cast for CTEV (P1).  
• management – Pelvic Harness, Von Rosen Splint, Hip Spica (P1).  

 
3.2 Bone dysphasia (defect intrinsic to bone)  

Dwarf- Achondroplasia  
3.3 Bone and joint infections  

• Acute osteomyelitis and septic arthritis.  
• Chronic osteomyelitis.  
• Tuberculosis, arthritis/Carries spines.  
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Specific required skills  
• clinical examination of red hot swollen joint (P2).  
• discharging sinus abscess, X-ray interpretations (C2 P1).  
• Osteolysis/bone cyst, Sequestrum, Periosteal reaction  
• Interpretation of laboratory reports (C2).  
• urine blood and bacteriology, Management joint aspiration (P1).  
• curettage and sequestrectomy (P1), drainage of abscess (P1).  

 
3. 4 Metabolic Bone diseases  

Rickets; Osteomalacia; Osteoporosis; Hyperparathyroidism; diabetes.  
• Application of Cervical Collar (P2), cervical Traction (P1).  
• Application of Lumbosacral corset (P2).  
• Internal fixation of spinal fracture (P1), log rolling, prevention of Bed sores, bladder Care/Catheter 

Care and rehabilitation.  
 
3.8 Arthritis and Musculoskeletal Painful Disorders  

• Rheumatoid Arthritis (RA) (C3); Ankylosing Spondylitis (AS) (C3); Osteo Arthrosis (OA) (C3).  
• Gout (C3); Frozen Shoulder (C3); Tennis Elbow, Plantar Fasciitis, Trigger Finger, De quervains 

Disease. (C3).  
 

Specific Required Skills  
• Examination of painful shoulder (P2); Investigations; X-rays (differentiate on X-ray).  
• RA/AS/OA and Gout (P2).  
• Management; prescription writing for arthritis and painful muscle disorders (P1).  

 
3.9 Soft Tissue Injuries  

• Sprains/ruptures of Muscles, Ligaments, tendons (C3); Nerve Injuries (C3).  
• Arterial Injuries (C3) Clean/contaminated wounds (C3).  

 
Specific Required Skills  

• Management; application of cold and compression dressings on sprains of ligaments and tendons (P3); 
repair procedures for Nerve and Vessel Injuries (P1); dressing of Surgical Wounds post-operatively 
(P3); debridment (P2); wound cleaning/washing (P2); application and removal of wound stitches 
(P2); aseptic Dressing (P2).  

 
3.10 Fractures  

• Basic and advanced trauma life support (C3); Triage of injured patients in emergency room (C3),  
• Principles of fracture classification (C3); Principals of fracture treatment in children (C3).  
• Principals of fracture fixation (C3); Management of common orthopaedic emergencies (C3).  
• Mal-united fractures (C3); Non-unions (C3).  

 
Specific Required Skills  

• Examination; Clinical Examination of injured patient (P2); Record BP, pulse rate, respiratory rate 
peripheral pulses and capillary filling; Recognition of associated injuries/complications e.g. 
Vascular, neurological, vascular compartment syndrome etc.  
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• Investigations; Request and interpret urine and blood examination in trauma patient (CBC, ESR, Blood 

Urea and Sugar etc. (P2); interpret X-ray of limbs with fractures and dislocations (C2);  
• Request and interpret X-rays, ultrasound, CT, MRI scans (P2)  
• Management; provide first aid to a person with bone injury like common sprains, fractures and 

dislocations (Immobilization of body part, resuscitation of injured patient.  
• Apply dressings, splints, plasters and other immobilization techniques in fracture patients in 

emergency (P4); maintain clear airway of patient (P3); reductions and Obstetricservation of surgical 
fixations (P1); internal and external fixation of fractures (Plates, nails others) (P1); manipulation and 
application of plaster of Paris cast/back slab (P2); use of external fixators in treatment of open 
fractures (P2); application of traction skin/skeletal (P2).  

 
4. List of drugs  

Antibiotics; Cephalosporins, Aminoglycosides, Fusidic Acid, Vancomycin, NSAID (non-steroidal anti-
inflammatory agents); Diclofenac sodium/Diclofenac Potassium, Naproxen, Prioxicam, Analgesics, Mefenamic 
Acid, Pracetamol, Tramadol, Sosegon Calcium, Calcitonin, VID3, HRT (Premarin), Bi-phosphonates, 
Anticoagulant, Heparin, Low molecular weight heparin, Warfarin, Anti-tubercular drugs, Multivitamins (B6, 
B12), Morphine derivates, Muscle relaxants, Norflex, Ternelin, Zyloric, Anti-depressants, Local Anaesthetic, 
Xylocaine, Abocaine, Steroids.  
5. Instructional strategy  

The methods that will be used for teaching learning for the students are given below:  
• Lectures.  
• Seminars.  
• Emergency assignments.  
• Community surgeries (Obstetricservations, assistance and performance of some tasks under 

supervision).  
• Ward rounds and bed-side teachings case-based learning in the tutorials and small group discussions.  
• Teaching in the surgical theatres and minor operation theatres task-based learning (in TBL the trainee 

learns abut the task, develops an understanding of the education related to the task, looks at the 
applications of knowledge and skills in another context and acquires general competencies as 
exemplified in the task). Following themes are considered to identify as task in TBL:  
• Clinical methods, investigations procedures.  
• Normal and abnormal structure and function.  
• Biomechanics and Biomaterials.  
• Health promotion and disease prevention.  
• Ethics, self-audit.  
• Information handling, computers.  

 
ANAESTHESIOLOGY  

COURSE CONTENT  
• Pre-operative assessment of patients and pre-medication  
• Local Anaesthesia  
� Local Anaesthetic agents (Pharmacology)  
� Regional Anaesthesia (Spinal and Epidural)  

• Intravenous Anaesthetic agents  
• Muscle Relaxants  
• Inhalational Anaesthetic agents  
• Anaesthesia and Associated Diseases.  
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• Complications of Anaesthesia.  
• Perioperative Management.  
• CPR.  
• Recovery from Anaesthesia. Pain Management and postoperative care.  
 
GENERAL OBJECTIVES  
To equip them with essential knowledge, skill and attitude In order to enable them:  

1. Identify condition requiring Anaesthesia including emergencies, provide primary life support, refer to 
appropriate centre and provide follow-up to the patients.  

2. Perform essential minor Anaesthesiological procedures.  
3. Communicate effectively with the patient, the family and the community regarding Anaesthesia care 

and its related issues.  
4. Understand medical ethics and its application pertaining to Anaesthesiology and maintain the 

confidentiality of the patient.  
5. Understand the principles of medical research including fundamentals of Information Technology.  

 
 
DISTRIBUTION OF CURRICULUM  

4
th 

Year MBBS  
Evaluation:  
Internal Evaluation (Log book) = 10 marks  
Total: 10 marks  

The Committee feels that the old system of one Question of Anaesthesia in surgery paper is not 
serving the practical purpose of learning. A log book consisting of 12 pages should be introduced for 
awareness and improved performance of Under-Graduate Student staying in the Department for 12 days and 
this log book should replace this conventional examination system of one question of Anaesthesia (in 
Surgery).  

The submission of a complete logbook duly signed by Head of Department should be compulsory to 
appear in final professional examination.  
LOG BOOK  
PROCEDURES  
1. Pre-Operative assessment of the patient.  
2. I/V Cannulation and Intra-operative fluid Management.  
3. Induction of General Anaesthesia and Tracheal Intubation.  
4. Demonstration of Spinal Block.  
5. Demonstration of Epidural Block.  
6. Demonstration of Local Blocks in Eye, ENT and General Surgery.  
7. Demonstration of CPR.  
8. Post-Operative Care/Pain Management.  
9. Introduction to the ICU.  
10. Demonstration of Anaesthesia Machine and other instruments  
11. Demonstration of Sterilization procedures in O.T and ICU.  
12. Demonstration of Vital Sign Monitors and their application.  
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OBSTETRICS AND GYANECOLOGY  
COURSE CONTENT  
SUGGESTED SYLLABUS IN OBSTETRICS:  
1. Introduction.  
2. Obstetrics History Taking and examination.  
3. Conception, implantation and development of placenta, Fetal circulation, Abnormalities of placenta.  
4. Foetal skull and Bony pelvis.  
5. Diagnosis of pregnancy.  
6. Physiological changes associated with pregnancy.  
7. Ante-natal care.  
8. Early pregnancy loss and its management (Abortions) Labour.  
9. Physiology of labour.  
10. Mechanism of labour.  
11. Management of labour.  

12. Complications of 3
rd 

stage of labour.  
13. Abnormal labour e.g. prolonged labour/Obstetricstructed labour.  
14. Pre-term labour.  
15. Induction of labour.  
16. Pre-maturity.  
17. Post-maturity.  
18. Conduction of normal delivery.  
19. Operation delivery.  
20. Forceps delivery.  
21. Vacuum delivery.  
22. Caesarean section.  
23. Ante-partum Haemorrhage.  
24. Hydramnios.  
25. Hyperemisis Gravidarum.  
26. Medical Disorder associated with pregnancy e.g.  
 

- Pregnancy with anaemia  
- Pregnancy with Heart Disease  
- Pregnancy with diabetes  
- Pregnancy with jaundice/Hepatitis  
- Renal problems during pregnancy  
- Pyrexia in pregnancy  

27. Hypertensive disorders of pregnancy e.g.  
- PET  
- Eclampsia  
- Essential hypertension  

28. Obstetrics shock.  
29. IUGR and its management.  
30. Fetal distress and its management.  
31. Fetal Monitoring.  
32. Fetal presentations.  
33. Breech presentation.  
34. Occipito posterior position.  



Annexure	
 

 172

35. Brow presentation.  
36. Face presentation.  
37. Cord prolapse/compound presentation.  
38. Transvese lie/unstable lie.  
39. Multiple pregnancy.  
40. Puerperium (normal and abnormal).  
41. Examination of the new-born baby.  
42. Resuscitation of new-born.  
43. Minor problems of the new-born.  
44. Breast feeding and its importance.  
45. Obstetrics injuries/Ruptured Uterus.  
46. Haematological disorder of pregnancy e.g.  
 

- Rh incompatibility  
- Thalassemia major/minor  

47. Role of Ultrasound in Obstetrics.  
48. Foetal congenital abnormalities.  
49. Vital statistics.  
50. Log Book of 20 assisted deliveries.  
 
SUGGESTED SYLLABUS IN GYNAECOLOGY:  
1. Introduction.  
2. Anatomy of female  
 

- Genital organs  
- Development of female genital organs  

3. Gynaecological History taking and examination. Minor gynaecological operative procedures.  
4. Puberty and adolescence.  
5. Ovulation and its clinical importance.  
6. Normal Menstruation.  
7. Menstrual abnormalities.  
8. Amenorrhoea.  
9. Infertility.  
10. Contraception.  
11. Ectopic pregnancy.  
12. Trophoblastic Tumours.  
13. Vulval lesions  
14. Tumours of vagina.  
15. Tumours of cervix.  
16. Tumours of uterus.  
17. Tumours of ovaries.  
18. Tumours of Fallopian Tubes.  
19. Menopause, HRT.  
20. Genital Prolapse.  
21. Pelvic Floor injuries.  
22. Urogynaecology.  
23. Problems of marriage and sex.  
24. Vaginal Discharges.  
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25. Infections of female genital Tract  
 

- Infections of upper genital Tract  
- Infections of lower genital Tract  

26. Pre-Operative preparations.  
27. Post-Operative complications and its management.  
28. Role of USG in Gynaecology.  
 
General Objectives: 
To equip them with essential knowledge, skill and attitude in order to enable them:  

1. Identify Gynaecology/Obstetrics diseases including emergen-cies, provide primary Reproductive 
Health Care, refer to appropriate centre and provide follow-up to the patients.  

2. Perform essential minor Gynaecology/Obstetrics procedures.  
3. Communicate effectively with the patient, the family and the community regarding 

Gynaecology/Obstetrics diseases and its related issues.  
4. Understand medical ethics and its application pertaining to Gynaecology/Obstetrics and maintain the 

confidentiality of the patient.  
5. To understand the prevalence and prevention of the common Public Health Problem related to 

Gynaecology/Obstetrics in the community.  
6. Understand the principles of medical research including fundamentals of Information Technology.  
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MEDICINE  

(Including Psychiatry, Dermatology)  
CORE CURRICULA  
Suggested List of Topics  
Instead of starting with the traditional systemic approach a symptomatic approach in Medicine is the theme of 
these topics. The students are given definition, how to look for these signs, causes, their basic anatomy, 
physiology and patho-physiology etc as per requirement. The ‘dynamic’ list of topics is:  
1. GENERAL  

i. Oedema  
ii. Cyanosis  
iii. Fever  
iv. Headache  
v. Anorexia, Weight loss  

 
2. ALIMENTARY SYSTEM  

vi. Melena, Hematemesis, Bleeding per rectum.  
vii. Abdominal Distension/Ascites  
viii. Jaundice.  
ix. Heart burn 
x. Diarrhoea and Constipation 
 

3. GENITOURINARY SYSTEM  
xi. All signs related to examination by the hands  
xii. Lumbar pain, Anuria, Oliguria, Hematuria  
xiii. Dysuria, Frequency of Micturation, Urgency, Pyuria  
 

4. RESPIRATORY SYSTEM  
xiv. Chest pain  
xv. Cough/Expectoration/Sputum  
 

5. CARDIOVASCULAR SYSTEM  
xvi. Palpitation, Breathlessness, chest pain  
 

6. CENTRAL NERVOUS SYSTEM  
xvii. I.Q.  
xviii. Paralysis.  
xix. Speech disturbances  
xx. Movement disorders  
 

7. MUSCULOSKELETAL SYSTEM  
xxi. Joint pain and Joint swelling  
 

8. SKIN  
xxii. Eruption and rashes  
xxiii Itching, pigmentation and dyspigmentation  
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9. BLOOD  
xxiv. Bleeding tendency, bruising purpura  
xxv. Lymph Node, enlargement  
 

Any other topic given below may also be included:-  
1. GENERAL  
 

• Pain  
• Weight gain/Obesity  
• Insomnia  
• Facial swelling  

 
2. ALIMENTARY SYSTEM  
 

• Oral ulceration  
• Dysphagia  
• Nausea/Vomiting  
• Indigestion/Flatulence  
• Constipation  

 
3. GENITOURINARY SYSTEM  
 

• Urinary retention  
• Nocturia  
• Urinary incontinence  
• Pelvic pain  
• Menorrhagia  
• Oligomenorrhia  
• Genital ulceration  
• Impotence  
• Infertility  

 
4. RESPIRATORY SYSTEM  
 

• Breathlessness  
• Wheezing  
• Haemoptysis  
• Orthopnoea  

 
Paroxysmal nocturnal dyspnoea (PND)  

• Pain in calf on walking  
• Undue coldness, redness or blueness of extremities  

 
5. CENTRAL NERVOUS SYSTEM  
 

• Behaviour  
• Memory  
• Confusional states  
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• Dementia  
• Tremor  
• Fasciculations  
• Athetosis  
• Chorea  
• Gait abnormalities  
• Convulsions/Fits  
• Coma  
• Syncope/Dizziness  
• Vertigo  
• Deafness  
• Blindness  
• Nystagmus examination  
• Numbness, Tingling, Sensory loss  
• Rigidity examination  

 
 
6. MUSCULOSKELETAL SYSTEM  
 

• Muscle cramps  
• Muscle weakness  
• Muscular wasting  

 
7. SKIN  

• Alopecia  
 
8. BLOOD  
 

• Lassitude  
• Dyspnoea  
• Infections  
• Gum hypertrophy  

 
Lectures, Seminars, Tutorials, etc.  

The respective teachers in the specialty will be responsible for teaching the suggested list of topics as under:  
1. Cardiology  
 

i. Rheumatic fever and infective endocarditis.  
ii. Valvular heart diseases.  

 
• Mitral valve  
• Aortic valve  

 
iii. Cyanotic/Acyanotic heart diseases.  

 
• Fallot’s tetralogy  
• Name of other diseases  
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iv. Ischaemic heart disease.  
 

• Angina  
• Myocardial infarction  

 
v. Heart failure.  

 
• Left Ventricular Failure.  
• Congestive Cardiac Failure.  
• Corpulmonale.  

 
vi. Congenital heart diseases (brief).  

 
• Atrial Septal Defect  
• Ventricular Septal Defect  
• Patent Ductus Arteriosus  

 
vii. Cardiomyopathies (brief).  

 
viii.Pericardial diseases (brief).  

• Constrictive pericarditis  
• Pericardial effusion  

 
ix. Atherosclerosis/Arteriosclerosis.  
x. Hypertension.  
xi. Peripheral vascular disease (brief).  
xii. Symptoms and signs.  
xiii.Investigations. 
 

• Electrocardiography, X-Ray chest, Echocardiography, Thallium scan, Stress testing, Holter and 
Angiography etc.  

 
 
2. Pulmonology  
 

i. Pulmonary function tests.  
ii. Imaging in pulmonary diseases/investigations.  
iii. Asthma.  
iv. Environmental lung diseases/Occupational (brief introduction).  

 
• Asbestosis  
• Silicosis  
• Bagasosis  
• Pneumoconiosis  
• Byssinosis  
• Farmer’s lung  

 
v. Pneumonia.  
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• Community acquired  
• Nosocomial  
• Lobar/Broncho  

 
vi. Adult respiratory distress syndrome/Acute respiratory failure/ Mechanical ventilation.  
vii. Bronchiectasis.  

 
viii.Chronic Obstetricstructive airway diseases.  

• Chronic bronchitis  
• Emphysema  

 
ix. Interstitial lung diseases.  
x. Pulmonary thromboembolism/Acute corpulmonale.  
xi. Pleural effusion.  
xii. Pneumothorax.  

 
xiii.Carcinoma lung.  
xiv.Tuberculosis.  

3. Dermatology  
i. Anatomy, Physiology, of Skin related to Clinical Dermatology.  
ii. Infestations: Scabies, Pediculosis.  
iii. Bacterial and Mycobacterial infections.  
iv. Fungal and Viral diseases.  
v. Acne vulgaris.  
vi. Eczemas.  
vii. Psoriasis and Lichen planus.  
viii. Bullous disorders.  
ix. Pigmentary disorders.  
x. Disorders of nails.  
xi. Disorders of hairs.  
xii. Sexually transmitted diseases. 
4. Psychiatry 
i. Mood disorders.  

 
• Major depressive episodes  
• Unipolar  
• Bipolar  
• Dysthymic  
• Atypical  
• Manic episodes  

 
ii. Anxiety disorders.  

 
• Acute anxiety states  
• Panic disorders  
• Generalized anxiety disorders  
• Psychic Traumatic disorders  
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• Obstetricsessive-compulsive disorders  
• Phobic disorders  

 
iii. Schizophrenia.  
iv. Alcoholism.  
v. Addiction.  
vi. Psychosexual disorders in Men and Women.  

 

CLINICAL TEACHING (4
TH 

YEAR)  
The clinical methods of related systems are revised, repeated with case discussion on various common 

disease presentations and their management. The candidates will also Obstetricserve/assist in various 
procedures in the ward.  
1. Cardiology  

Suggested list of topics for Clinical Training:-  
• Systemic hypertension.  

 
• Valvular heart diseases.  
• Congestive cardiac failure.  
• Rheumatic fever and infective endocarditis.  
• Pericardial diseases  
• Angina pectoris, Mycardial Infarction  
• Atrial Fibrillation  
• Ventricular tachycardia  
• Premature atrial and ventricular beats.  

 
Procedures:  

• ECG taking and basic reading i.e. Normal, Acute MI, Ischemia, complete heart block, APC, VPC, 
SVT, VT etc.  

• X-ray chest reading – (Cardiology).  
• Should Obstetricserve, learn and even may assist electroversion therapy (DC shock) with indications, 

complications etc.  
 
• Obstetricserve Echo and should recognize chambers and valves on echo print.  
• Obstetricserve Pericardial effusion aspiration.  
• Should learn Thrombolytic Therapy, Heparinisation/Anticoagulation therapy and control, Anti-platelet 

Therapy, Nitrates Infusion, Digitalization, Treatment of Acute Pulmonary Edema, O2 therapy.  

• Cardiac monitoring.  
• Basics of ETT.  

 
2. Pulmonology  

i. Suggested list of topics for Clinical Training:  
• Bronchial asthma  
• Pleural effusion  
• Pneumonia  
• Pulmonary tuberculosis  
• Chronic Obstetricstructive airway disease  
• Type-I and type-II respiratory failure  
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ii. Procedures:  
 

A. Perform  
• Start O2 therapy, indications, complications, intermittent etc.  

 
B. Obstetricserve  
• Learn pleural aspiration and assist  
• Endotracheal suction, assist  
• Pleural biopsy, Obstetricserve  
• FNA biopsy, Obstetricserve  
• Under water seas aspiration, Obstetricserve/assist  
• Management of Respiratory Failure  
• Obstetricserve Bronchoscopy  
• Chest X-ray reading of common Pulmononary diseases.  

 
Students should know how to start Oxygen Therapy  

3. Dermatology  
i. Should recognize lesions of:  

 
• Leprosy  
• Syphilitic lesions (Chancre, Secondary Syphilis, Gumma)  
• Tinea (Corporis, Capitis, Inguinale, Unguam)  
• Candida (Oral, Skin)  
• Scabies  
• Lice  
• Mosquito bite  
• Acute & Chronic Eczema  
• Lesions of Small Pox, Chicken Pox, Herpes Simplex, Herpes Zoster  
• SLE.  
• Psoriasis  
• Lichen Planus  
• Impetigo Contagiosum  
• Moluscum Contagiosum  
• Acne Vulgaris  
• Seborhoea  
• Exfoliative Dermatitis  
• Skin Neoplasm like Squamous cell cacinoma, basal cell carcinoma and melanoma  
• Leukoderma  
• Pityriasis versicolor  
• Alopecia and Hirsutism  
• Sexually transmitted diseases  
• Furnculosis, cellulitis  
• Drug eruption  

ii. Procedures:  
• Scraping for fungus  
• Use of Magnifying glass  
• Obstetricserve skin biopsy  
• Use of Wood’s Lamp  
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4. Psychiatry  

i. Procedures:  
Obstetricserve  
• Psychotherapy  
• ECT  
• EEG  

 
ii. Case discussion for diagnosis and management of common  

Psychiatric disorders like-  
1. Anxiety  
2. Depression  

 
iii. Diagnose and refer:  

1. Schizophrenia  
2. Manic Depressive Psychosis  
3. Phobias  

 
ALIMENTARY SYSTEM  

1. Esophagus.  
 

• Dysphagia with special reference to  
a) CA Oesophagus  
b) GERD  
c) Achalasia  
d) Candiasis of Oral Cavity and Oesophagus  

 
2. Peptic ulcer and Gastritis. 101  

 
 

3. Malabsorption syndromes 
•Sprue 
Tropical 
•Celiac diasease  
4. Inflammatory bowel diseases.  

• Ulcerative colitis  
• Crohn’s disease  

 
5. Irritable bowel syndrome (IBS).  
6. Ascites.  
6. Jaundice.  

 
• Congenital hyperbilirubinaemia  

 
Gilbert Syndrome  
Dubin Johnson Syndrome  
Rotor Syndromes  

• Haemolytic  
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• Obstetricstructive  
• Hepatitis  

Viral, acute and chronic  
Toxic  
Drugs  

7. Auto Immune Hepatitis.  
8. Cirrhosis of Liver.  
9. Hepatic Encephalopathy.  
10. Carcinoma liver and transplant.  
11. Acute and chronic pancreatitis.  
12. Upper GI Bleeding, Lower GI bleeding  
13. Drugs Contraindicated in Liver Diseses  

 
KIDNEYS AND URINARY SYSTEM  

1. Acute renal failure. (Introduction  
2. Chronic renal failure. to dialysis &  
3. Nephrotic syndrome. Renal Transplant)  
4. Nephritic syndrome.  
5. Urinary tract infections.  
6. Dialysis (detail).  
7. Drugs and kidney (brief).  

 
a) Causing Renal disease.  

• Analgesic nephropathy.  
• Lead, Uric acid, Hypercalcemia, Radiation & Hypersensitivity nephropathy.  

 
b) Drugs contra indicated in Renal insufficiency and Drugs to be used with caution in Renal 

Disease.  
8. Polycystic kidneys (brief).  
9. Renal artery stenosis (brief).  
10. Renal vein thrombosis (brief).  
11. Hemolytic uremic syndrome (brief).  

 
NEUROLOGY AND CNS  

1. Investigations .  
2. Epilepsy.  
3. Cerebrovascular diseases (stroke).  

• Ischemic –  
Embolism/  
Infarction.  
• Haemorrhage –  

 
Intra-cerebral/  
Subarachnoid  

4. Dementia and Alzheimer’s disease.  
5. Parkinson’s disease and other movement disorders.  
6. Motor neuron disease.  
7. Multiple sclerosis.  



Annexure	
 

 183

8. Meningitis.  
 

• Bacterial.  
• Tuberculous.  
• Brain abscess.  
• Viral meningitis and encephalitis.  

 
9. Cranial nerve disorders.  

 
• Transient mono-ocular blindness (Amaurosis fugax).  
• Trigeminal neuralgia.  
• Facial palsy (Bell’s).  
• Vertigo, nystagmus  

 
10. Spinal cord disorders.  

 
• Spinal cord compression, paraplegia, quadriplegia  
• Myelitis.  
• Spondylosis.  
• Syringomyelia and Syringobulbia.  

 
11. Peripheral nerve disorders.  

 
• Peripheral polyneuropathy G.B.Syndrome  
• Mononeuritis multiplex.  

 
12. Space Occupying Lesions of brain and spinal cord.  
13. Myopathies, Myasthenia Gravis.  

 
METABOLIC DISORDERS  

(Definition, causes and some basic information).  
1. Hyperlipidemia (brief).  
2. Hemochromatosis (brief).  

 
3. Porphyrias (brief).  
4. Wilson’s disease (brief).  
5. Gout and Hypercalcemia  
6. Storage diseases.  

• Lipid.  
Leukodystrophies  
Niemann Pick disease.  
Gaucher’s disease.  

• Glycogen.  
 

Fabry’s disease.  
7. Hereditary Connective tissue disorders (Brief)  

 
• Osteogenesis imperfecta.  
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• Ehler’s Danlos syndrome.  
• Chondrodysplasias.  
• Marfan syndrome.  
• Alport syndrome.  

 
8. Disorders of amino acid metabolism and storage (Brief)  
 

• Homocystinuria.  
• Alkaptonuria.  
• Hartnup disease.  
• Renal glycosuria.  

DISEASES OF BONES AND JOINTS  
1. Osteoarthritis  
2. Osteoporosis  
3. Rheumatoid Arthiritis and related Arthropathies  
4. Paget’s disease of the bone.  
5. Osteopetrosis (Marble bone disease).  

INFECTIOUS DISEASES  
A. Clinical syndromes.  

1. Sepsis and Septic shock, Meningococcaemia  
2. Acute infectious diarrhoeal diseases and Bacterial food poisoning.  
3. Hospital acquired infections.  

B. Common disease syndromes caused by the following bacteria and their drug therapy.  
1. Pneumococci (Streptococcus Pneumoniae).  
2. Staphylococci.  
3. Streptococci.  
4. Hemophilis influenzae.  
5. Shigella.  
6. Gonococci.  
7. Pseudomonas.  

 
C. Following diseases in detail.  

1. Tetanus.  
2. Enteric fever/Salmonellosis.  
3. Cholera.  
4. Tuberculosis 
5. Leprosy.  
6. Amoebiasis/Giardiasis/Trichomoniasis.  
7. Malaria.  
8. AIDS.  
9. Rabies.  
10. Infectious mononucleosis.  

D. Helminthic infestations  
• Ascariasis  
• Hookworm  
• Whipworm (Trichuriasis)  
• Threadworm (Entrobiasis)  
• Taenia (tapeworm)  
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MULTI-SYSTEM IMMUNOLOGICAL DISEASES  

• Systemic lupus erythematosis (SLE)  
• Serum sickness  
• Rheumatoid arthritis  

 
1. Systemic sclerosis (scleroderma).  
2. Mixed connective tissue diseases (brief).  
3. Sjogren’s syndrome (brief).  
4. Ankylosing spondylitis.  
5. Bechet’s syndrome (brief).  
6. Vasculitis syndromes (brief).  

• Anaphylactoid Purpura  
• Polyarteritis nodosa  

 
• Hpersensitivity vasculitis  
• Wegner’s granulomatosis  
• Temporal arteritis  
• Takayasu’s arteritis  
• Thromboangitis obliterans (Burger’s disease)  

 
7. Sarcoidosis (brief).  

 
HAEMATOLOGY  

1. Anaemias.  
• Classification  
• Iron deficiency  
• Megaloblastic  

 
B-12 deficiency  
Folic acid deficiency  

• Anaemia of chronic disorder  
• Haemolytic anaemia  

 
Hereditary  
Acquired  
Intra-corpuscular  
Extra-corpuscular  

• Aplastic anemia  
 

2. Haemoglobinopathies.  
• Sickle cell syndromes  
• Thalassaemias  

 
3. Myeloproliferative diseases.  

• Chronic myeloid leukemia (CML)  
• Polycythemia vera  
• Myelofibrosis  
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• Essential thrombocytosis  
 

4. Leukemia’s.  
• Acute  
• Chronic  

 
5. Lymphomos  

• Non-Hodgkin’s  
• Hodgkin’s  

 
6. Blood groups and blood transfusion.  
7. Bone marrow transplantation.  
8. Clotting disorders.  

• Thrombocytopenia  
 

Decreased production.  
Increased destruction.  

Idiopathic thrombocytopenic purpura (ITP)  

• Von Willebrand’s disease.  
• Vessel wall disorders.  
• Disorders of coagulation.  

 
Haemophilia  
Vitamin K deficiency.  
Disseminated intravascular coagulation (DIC).  

9. Anticoagulants Therapy  
• Heparin  
• Oral (warfarin etc.)  
• Antiplatelet drugs  

 
ENDOCRINOLOGY  

1. Anterior pituitary.  
• Growth hormone disorders  

• Acromegaly  
• Gigantism.  
• Short stature  
• Infertility  

 
2. Diseases of hypothalamus and pituitary.  

• Empty sella syndrome  
• Diabetes insipidus  
• Syndrome of inappropriate ADH secretion (SIADH).  

 
3. Thyroid gland.  

• Hyperthyroidism (thyrotoxicosis)  
• Hypothyroidism (myxedema, cretinism)  
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• Interpretation of thyroid functions tests  
 

4. Adrenal Gland.  
• Cushing Syndrome  
• Aldosteronism Primary/Secondary.  

 
• Hirsutism.  

 
• Addison’s disease, Acute Addisonian crisis  
• Pheochromocytoma  

 
5. Diabetes mellitus (detail) and Hypoglycaemic states  
6. Testes (brief).  

• Sexual precocity  
• Heterosexual precocity  

 
7. Gynaecomastia  
8. Multiple endocrine neoplasia (brief).  

• Type I  
• Type II  

 
 
CLINICAL TEACHING  
Students come to wards for about 8 weeks for 4.5 hours for 6 times a week. They present and discuss cases; 
their clinical methods are checked and corrected. They write histories (10 in each ward), maintain clinical card 
of daily activity and perform day, night and casualty duties.  
They Obstetricserve, assist and perform various procedures in the ward. The students come to the wards in the 
evening as well for self-learning, writing histories, preparing case presentations etc. Once a week a CPC is held 
where various units/departments present cases in turn. Case presentation is by students and discussion covered 
by consultants of the same unit.Topic/Subjects/Systems are distributed to the wards to stream line training.  
Topics to be discussed in clinical teaching are:  
1. CENTRAL NERVOUS SYSTEM  
 

• Cerebrovascular accident  
• Paraplegia  
• Polyneuropathy  
• Muscular dystrophies or Motor neurone disease  
• Parkinsonism  
• Meningitis  
• Tetanus  
• Hemiplegia  
• Facial Palsy  

 
2. ALIMENTARY SYSTEM  
 

• Acid peptic disease  
• Tender Hepatomegaly, Hepatosplenomegaly, Jaundice  
• Chronic liver disease  
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• Acute and Chronic diarrhoea  
• Variceal bleeding and peptic ulcer bleeding.  
• Abdominal Koch’s infection  

 
3. RHEUMATOLOGY  
 

• Rheumatoid arthritis, Osteoarthritis  
• Systemic Lupus Erythematosis  

 
4. CARDIOVASCULAR SYSTEM  
 

• Systemic hypertension  
• Ischaemic Heart diseases  
• Congestive cardiac failure  
• Valvular diseases and Infective Endocarditis  

 
 
 
5. RESPIRATORY SYSTEM  
 

• Bronchial asthma  
• Pleural effusion  
• Pneumonia  
• Haemoptysis  
• Pulmonary tuberculosis  
• Chronic Obstetricstructive airway disease  
• Bronchogenic Carcinoma  

 
6. FEVERS  
 

• Malaria  
• Typhoid fever  

 
7. ENDOCRINOLOGY  
 

• Diabetes mellitus  
• Thyroid diseases  
• Cushing’s disease  

 
8. BLOOD  
 

• Anaemia  
• Bleeding disorders  
• Myeloproliferative or lymphoproliferative diseases  
 

9. KIDNEY  
 

• Nephrotic syndrome, Nephritic Syndrome  
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• Acute renal failure  
• Chronic renal failure  

 
10. MISCELLANEOUS AND EMERGENCIES  

• Heat stroke  
• Snake bite  
• Electric shock  
• Poisoning  

 
PROCEDURES TO BE PERFORMED/OBSTETRICSERVED/ASSISTED:  
Perform:  

• Injection I/V, I/M, S/C, intradermal  
• Oxygen therapy  
• Urinary catheterisation – collection and samples of blood  

 
Obstetricserve:  

• Obstetricserve I/V lines/Fluids/Blood/Blood products, direct, branula, cutdown, CVP  
• N/G passing and feeding  
• Foley’s catheter/Red rubber catheter, IOP record maintenance  
• Endotracheal tube placement  
• Endotracheal suction/maintenance of airway/nursing on side etc.  
• Aspiration of fluids (Pleural, Pericardial, Peritoneal, Knee)  
• Lumbar puncture  
• O2 therapy  

• Nebulisation  
• ECG taking/reading basics  
• X-ray chest reading  
• Barium series  
• I/V urograms  
• Bone and joint X-ray reading for medical problems (Rheumatoid arthritis, Osteoarthritis, Collapse 

vertebra, Caries spine, Multiple myeloma, Cervical rib etc.)  
• Preparing a patient for endoscopies, upper and lower GIT  
• Bone marrow aspiration/Terphine  

 
DESIGN OBJECTIVES  

A fresh medical graduate should have following professional and human qualities.  
A. Knowledge and understanding of  

1. Mechanism of body in health and disease.  
2. Knowledge of relevant behaviour he has to display with patients, families and society.  

B. Professional and communication skills  
1. To diagnose and manage diseases.  
2. To develop excellent communication skills with colleagues doctors, nurses, paramedical staff and 

public.  
3. To have developed conditioned sympathetic attitude towards ailing humanity.  

 
C. Clinical Skills  

He/She should have acquired a desired theoretical and practical level of competence 
according to the goals set up by the medical college.  
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Note: (Each medical college should have mission statement that the medical graduate passing out from the 
medical college has actually acquired those theoretical and practical competence including human 
qualities and that he can play the role of a community leader in practical life as a doctor.  

 
TEACHING HOSPITAL AND COMMUNITY BASED ATTACHMENTS  
Students shall spend allocated days a week on hospital attachment AS MENTIONED ABOVE. The community 
attachment gives the student an opportunity to experience community based clinical medicine and study 
determinants of health other than those normally considered within the scope of the high-tech Hospital Health 
Services. Students shall work in a variety of settings including Rural, Tehsil, District Health Facilities and 
Community Health Trusts, Statutory and Voluntary organizations in small or larger groups. Teacher one from 
Medicine, Surgery, ENT, Eye, Paediatrics, Obstetrics and Gynaecology shall accompany along with the 
teachers from Community Medicine.  

CLINICAL TEACHING  
A brief sample of distribution of the clinical duty is given below to be modified by the respective units as 
per their requirements and feasibility.  
Students are taught to elicit symptoms and signs in clinical medicine and to interpret them with possible 
aetiology, Pathophysiology, significance etc where indicated. They have to appear in a comprehensive end-ward 
test.  
The students have ‘bed allotment’ and write 10 histories and present cases during their stay in the ward. They 
will perform day duties in the evening hours in turn and Obstetricserve various activities going on in ward. 
They are supposed to see and Obstetricserve various procedures performed in the medical wards (list is given in 
final year teaching). They will also maintain a clinical card, which show their daily activity and is signed by 
tutor. The list of teaching schedule is:-  

- History taking in general.  
- GPE, Pallor, Cyanosis, Jaundice, Clubbing, and Koilonychia.  
- Thyroid, Lymph nodes, Dehydration, Nutrition, Decubitus, Edema.  
- Pulse.  
- Examination of Blood Pressure and JVP.  
- History taking in GIT – Vomiting, Diarrhoea, Pain Abdomen,  
Constipation.  
- Haematemesis, Melena, Dyspepsia, Distension.  
- Examination of GIT – Inspection, Palpation.  
- Percussion, Auscultation.  
- Any deficient programme.  
- History taking in Respiratory system – Dyspnoea, Cough,  
Expectoration, Haemoptysis.  
- Chest pain, Wheezing.  
- Inspection, Palpation, Percussion, Auscultation front of chest.  
- Inspection, Palpation, Percussion, Auscultation back of chest.  
- Any deficient program.  
- History taking in CVS.  
- GPE in CVS – Clubbing, Koilonychia, Osler’s nodes, Splinter  
Haemorrhages, Cyanosis.  
- Pulse, JVP, Blood pressure.  
- Inspection, Palpation of precordium.  
- Percussion, Auscultation of precordium – Mitral, Tricuspid,  

Aortic, Pulmonary areas.  
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- History taking in CNS.  
- Higher Mental Functions – Level of consciousness, Behaviour, Speech, Memory.  
- Examination of cranial nerves.  
- Examination of Motor system.  
- Examination of Sensory system – Crude touch, Pain,  

Temperature.  
- Fine touch, Pressure, Vibration, Joint position.  
- Cortical sensations  
- Two point localization, Two point discrimination.  
- Reflexes  

- Examination of Cerebellar system  
 
POST-WARD TEST (Internal assessment)  

LECTURES/TUTORIAL/SEMINARS/CLINICO-PATHOLOGICAL CONFERENCES AND OTHER 
TEACHING METHODOLOGY  
There are 03/4 lectures per week to be taken by respective teachers of various medical units. The topic/hours are 
allocated to each teacher to complete his task. The list of topics is ‘dynamic’ i.e. the teacher can make changes 
in consultation with head of department but cannot overshoot the time allocated.  

THE LOG BOOK/CLINICAL CARD RECORD  
The student is expected to make a reflective record of his/her achievements in the log book. The log 

book is a collection of evidence that learning has taken place, it is a reflective record of achievements. The log 

book shall also contain a record of the procedures which student would have performed in 3
rd

, 4
th 

& 5
th 

year.  
Distribution of subjects  
Paper-I All except Paper-II  
Paper-II will include  
Infectious Diseases Endocrinology including Diabetes  
Metabolic Diseases Genitourinary System  
Immunology Genetics  
Oncology Water and Electrolyte  
Acid and Base Psychiatry/Behavioural Sciences  
Dermatology  
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PAEDIATRICS  
PERFORMANCE OBJECTIVES:  
COURSE CONTENT  

List of suggested topics for teaching the undergraduates is given below, however the individual faculties 
can alter/add topics as per their discretion in respective institution:  
- Common Problems of children in Pakistan and statistics of Pakistani Children.  
- Clinical Methods in Paediatrics.  
- Nutrition (Breast feeding, infant feeding, Weaning) and Nutritional Disorders: (PCM, Rickets, Vitamin A 

Deficiency, iodine deficiency, Iron Deficiency).  
- Growth and Development.  
- Common Paediatrics infections: Measles, tetanus, polio, diphtheria, whooping cough, AIDS, Malaria, Enteric 
Fever, Tuberculosis, Chicken pox, Common Skin infections.  
- Expanded Programme of Immunization (EPI). Newer vaccines.  
- Diarrhoeal diseases.  
- Acute Respiratory Infections (ARI).  
- IMCI (Integrated Management of Childhood Illness).  
- Neonatology: Resuscitation of new born, care of normal new-born, birth asphyxia, premature and low birth 

weight babies, Neonatal Jaundice, Neonatal sepsis, Neonatal fits, Respiratory distress of new born, 
Common skin conditions of neonates;Pyloric stenosis, Myelo-meningocele, Hydrocephalus, common 
congenital abnormalities and Birth trauma.  

- Neurology: Meningitis, febrile, convulsions, epilepsy, Cerebral Palsy, mental handicap, Cerebral Malaria, 
Encephalitis.  

- Cardiology: Congenital heart diseases [VSD, PDA, TOF, ASD], Rheumatic fever. Congestive cardiac failure, 
Clinical assessment of a cyanotic neonate/infant.  

- Haematology: Anaemias, Thalassemia, Leukemias, Bleeding disorders.  
- Nephrology: Nephrotic syndrome, Urinary tract infections, Acute Glomeulonephritis.  
- Endocrinology: Hypothyroidism, short stature, Diabetes.  
- Pulmonology: Croup, Asthma, Tuberculosis, Pneumonias, Pleural effusions.  
- Gastroenterology: Abdominal pain, Malabsorption, Hepatitis, cirrhosis, Acute liver failure, Diarrhoea 

[acut/echronic] Dysentery, Worm infestations, Giardia, amoebiasis Rectal Polyp.  
- Genetics: Patterns of inheritance, Down’s syndrome  
 
Social Paediatrics: Right of child, child abuse, Enuresis, encoparesis, Hyperactivity, Dyslexia, Attention Deficit 

disorder.  
- Miscellaneous: Poisoning, prevention of home accidents, behavioural disorders.  
- Paediatrics Surgery: Hernia, Intussusseption, Intestinal Obstetricstruction, Tallipes, congenital Dislocation of 

Hip, Vesico ureteral reflux.  
 
A. KNOWLEDGE AND UNDERSTANDING  

1. Student will be able to give description of common Paediatrics problems and diseases, in children at 
different ages.  

2. Student will show an understanding of national programmes working for health promotion and 
disease prevention in children e.g. EPI, ARI etc.  

3. Student will show an understanding of processes of growth and development in childhood and will be 
able to describe growth parameters and developmental milestones at different ages.  

4. Student will demonstrate understanding of the importance of nutrition in children and be able to 
describe diets suitable for different ages and in different diseases.  
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5. Student will show an understanding of the interaction between heredity and environment in the 
genesis of disease in children.  

6. Student will be able to describe care of new-born baby, in health and when suffering from common 
problems, along with importance of perinatal factors impacting on the well being of the new-
born.  

7. The Student will show understanding and knowledge about common accidents and poisoning in 
children and their management.  

 
B. SKILLS:  

1. Students will demonstrate his ability to obtain a relevant clinical history from a parent or an older 
child.  

2. Student will demonstrate his ability to perform adequate clinical examination of a child of any age 
(including new-born).  

3. Student will be able to interpret clinical and laboratory data arriving at a diagnosis.  
4. Student will be able to advise appropriate nutritional measures for healthy and sick children (Breast 

feeding, avoidance of bottle, proper weaning).  
5. Student will be able to counsel the parents on health promotive and disease preventive strategies for 

the child e.g. immunisation procedures; hand washing)  
6. Student will be able to recognize and manage common health problems of children.  
7. Student will recognize the danger signs of disease in children and be able to appropriately refer 

children with severe disease to appropriate specialists/hospitals.  
8. Student will demonstrate his ability to perform essential clinical procedures relevant to children, e.g.  

Resuscitation of new-born.  
Basic cardio-pulmonary resuscitation.  
Anthropometric measurements.  
Measuring blood pressure.  
Starting Intravenous lines/draw blood sample.  
Administration of Oxygen therapy  
Giving Nebulizer therapy [Bronchodilator]  
Use of Growth chart.  

OBSTETRICSERVE THE FOLLOWING SKILLS:  
Lumbar Puncture  

Bone marrow aspiration  
Supra pubic puncture  
Subdural tap  
Thoracocentesis  
Pericardiocentesis  
Liver Biopsy  
Renal biopsy  

Obstetricserve passing of catheter  
Obstetricserve pericardial tap  

9. The Student will show ability to provide general care of sick Paediatrics patients and be able to carry 
out simple diagnostic tests in the side lab.  

 
A curriculum of Paediatrics should be designed based on common problem of Pakistani children which 

a medical student should at least know.  
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OBJECTIVES  

1. Students acquire the knowledge of health promotion, disease prevention and management of common 
diseases in children (including new-borns).  

2. Students become proficient in basic clinical skills of history taking, physical examination, data interpretation 
and basic technical procedures as applied to children of different ages.  

3. Students develop an attitude of sympathetic care for the child patient and his parents.  
4. Students develop a desire for self-learning.  
 
5. Students are able to visualize the impact of the disease on the community as a whole and be able to study the 

genesis of epidemics and be able to plan prevention of those.  
6. The students are equipped with the knowledge and confidence to play the role of a teacher, supervisor and 

organizer in a primary health care setup.  
RADIOLOGY  

• The medical graduate should have enough knowledge and exposure to various radiological techniques and 
be able to interpret radiological findings with accuracy and confidence.  

 
 
• Different pathologies have characteristics radiological features which are strong basis for diagnosis of 

different diseases.  
• Modern imaging i.e.; Intravenous urography, Ultrasonography, CT and MRI have made diagnosis easy 

and accurate.  
• Interventional Radiology has emerged as rapidly developing sub-specialty and contributes a lot in 

diagnosis and therapeutic aspect.  
OBJECTIVES  
The student will be:  

• Able to select/advice the required radiological examination correctly  
• Identify gross abnormalities in the films  
• List indications and advantages of modern techniques  
• Recognize major abdominal viscera and their imaging characters  

 
Plain Radiography  

Chest  
 

 Normal anatomy and projections  
 Pneumothorax  
 Pneumonia  
 Effusion  
 Cardiomegaly  
 Plumonary oedema  
 Fractures  
 Neoplastic Diseases  
 Surgical emphysema  
 Chronic inflammatory disease (TB)  

 
• Plain Radiograph  
 
- Skull  
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Normal Anatomy and Projections  
Fracture  
Lytic and scerotic lesion  
Calcifications  
Pituitary fossa  

  Paranasal sinuses  
- Abdomen 
Normal Anatomy and projections  
Renal & Urinary tract stones, gall stones and other calcifications  
Fluid levels (intestinal Obstetricstruction)  
Enlarged liver and spleen 
Free gas under Diaphragm, (perforation)  
 
• Plain Radiograph  
- Spine  
Normal anatomy and various projections.  
Disc space reduction  
Vertebral Collapse  

 
Barium Meal and with double contrast (where applicable)  

Normal anatomy and various projections  
Gastric outlet Obstetricstruction  
Stomach mass/filling defect  
 
Oesophageal outline/varices/strictures  
Intussusception  
Colonic defects  
Malabsoption pattern  
Stricture  
Any filling defect  
Ulcerative colitis  

 
Intravenous Urogram  

- Hydronephrosis and renal masses  
 

• Micturating Cystourethrogram  
- Reflux  
 

• Echocardiogram  
Be able to interpret the report  
 

• CT Scanning  
Be able to interpret the report  
 

• MRI  
- Basic principles.  

There may be 10 to 12 lectures. The best student will learn during the clinical rotations.  
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