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ABSTRACT 

Introduction 

There has been a great change in medicine and medical education both before and 

after 20
th

 Century. The purpose of the changes was to better treat the diseases of the time. 

During different time periods before 20
th

 century different nations in different parts of the 

world showed landmark changes in medicine (Spyros & Panagiotis, 1999). In medical 

education reform a report presented by Abraham Flexner could be considered as a 

landmark step (Munger, 1968). The context in which this report was produced still seems 

to be relevant and a model for world (Amin et  al., 2010; Danforth, 1969). Besides six 

other recommendations Flexner emphasized the selection of appropriate candidates for 

health profession (Markel, 2010). While elaborating on improvement of the health care 

delivery in 20
th 

century Frenk et al. (2010) also emphasised the redesigning of selection 

processes in medical schools. 

 

One of the goals of medical schools is to select the students who will complete 

the medical education successfully and make a positive difference at national, 

international and global medicine (Kleshinski et al., 2009; Ramsbottom-Lucier, et al., 

1995; Salem et al., 2013).  The selection of appropriate health professionals who are not 

only intelligent but caring, passionate, motivated and having social values is becoming a 

difficult task (Wood, 2014). The selection process in medical schools is very selective, 

competitive and difficult (Arzuman et al., 2012).  It is essential to investigate certain 

factors which predict the future academic performance of candidates (Haist et al., 2000). 

In early 1920s in the US a standardized test for selection was introduced and  it was 

during this time several aptitude tests were developed (McGaghei, 2002). It was in 1983 

that one of the private medical colleges in Pakistan started having entrance test 

(Rahbar et al., 2001). Currently the entrance test is a requirement in all medical 

colleges/universities of Pakistan. 

 

Research question 

 
As the compulsory use of entrance tests is a relatively new phenomenon in 

Pakistan it is imperative to evaluate the logical, psychometric and empirical evidence to 

justify their prominent role in selection processes in medical schools. The predictive 
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power of any process should show logical, psychometric and empirical consistency. The 

logical fitness of a process needs to be verified empirically by measuring its predictive 

power (van de Vliert, 1981). The measure of predictive power of any entrance test has 

been considered as the most important empirical evidence to justify the significance of the 

test in decision making. 

Predictive validity is the power of a given test to anticipate the future measure 

of performance of a person on construct(s) of interest measured by the correlation 

between the performances measuring appropriate constructs. The weakness in 

correlation indicates that  i.e the construct assessed by those two tests are different (Van 

der Vleutenet al., 1991).  Educational measurement and psychometric analysis of test 

scores are used to make inferences. This has led validation exercises as an essential 

process in test evaluation (Streiner & Norman, 2008). The validity is the most significant 

measure while evaluating the worth of a given test (Mehrens, 1987). In order to 

interpret meaningfully assessments in medical education requires evidence of validity 

(Downing, 2003). The main research question raised in this study regarding the 

education value is: to what extent the entrance test and other component parts considered 

for admission in medical university or school predict the future cognitive performance of 

candidates. 

Methodology 

 

This study was conducted at public medical universities of Pakistan. The study 

is retrospective, quantitative and longitudinal in its design. The data sources were the 

official records showing students’ preadmission information and assessment scores 

achieved during undergraduate medical education.   Data of various predictor or 

independent variables and 

outcome measures or dependent variables were collected. The data were analysed 

using Statistical Package for Social Sciences (SPSS) software. The academic 

achievement in Secondary School Certificate (SSC) grade X, Higher Secondary School 

Certificate (HSSC) grade XII, National Testing Services (NTS) entrance test, 

cumulative admission scores, basic sciences, clinical sciences and overall MBBS scores 

were compared across different groups of students based on sex, residential address, 

university attended and admission criteria. Later correlational and regression analyses 
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were conducted to analyse the associations between different predictor and outcome 

variables. Also, regression analyses were performed to identify and measure the 

predictive power of various models of preadmission variables for the university entrance 

test achievement, basic science achievement, clinical science achievement and MBBS 

achievement as an undergraduate medical education performance outcome. In this 

study various parametric statistical tests, analysing the relationship between different 

variables, including t test, analysis of variance, regression analysis and Pearson correlation 

were used. 

Main findings 
 

The majority of students attend university located near an urban city. The average 

age of students is 18.17 years. The student intake from rural areas corresponds to the 

population distribution of the country. The performance of students coming from urban 

areas is only better in pre-university assessments including entrance test. The majority 

of students are female and their performance is better than male students. The entrance 

test scores have a weak positive correlation with the outcome variables. The school 

achievement especially HSSC science subject scores have strong positive correlation 

with outcome variables. A model of HSSC science subjects’ scores, scores in HSSC 

language, SSC scores and male sex predicted the achievement in entrance test. A model 

of entrance test scores, admission in a university located close to an urban city, 

achievement in three science subjects and being resident of an urban area forms 

theoretically the most coherent model for predictive validity of future performance. 

Conclusion 

 
The average age of the student calculated was 18.17 years. Schripsema, et al, 

(2014) reported almost the same mean age 18.9 years of students. The gender 

composition of the study suggests that there are more female students than male students 

pursuing medicine as a profession. Keeping the definition of rural setting as suggested by 

Couper (2003) in mind, the urban-rural composition of the enrolled students studied 

points out a clear majority of 75.2% of students have a rural residential background. This 

composition reflects the rural settlement of the majority of population of Pakistan 

(Pakistan Bureau of Statistics, 2016). 



 

10 | P a g e   

The current study shows that the performance of female students is better than 

male students in SSC grade X assessment and HSSC grade XII assessment scores 

including all science and language subjects only. McManus, et al. (2003) and 

McManus, et al. (2013) reported the similar underperformance of male students in 

prior school attainment. In the entrance test achievement the difference between male 

and female students was not significant statistically. Koenig, et al. (1998) also reported 

a lack of difference between sexes in Medical College Admission Test  (MCAT) 

achievement. The performance of female students during medical education has been 

statistically significantly higher than male students. 

Kargic and Poturak (2014) emphasized the importance of selecting a university in 

student’s life. In this study it is observed that the high achieving full fee-paying 

students choose NMC located near a rural settlement. This is in contrast with Bringula and 

Basa (2011) suggesting that a university located in the rural area faces more 

challenges of attracting students. 

The scores achieved by students in entrance tests showed a decreasing trend 

across the years. Callahan et al. (2010a) also reported that there was no significant 

improvement in the validity coefficient of MCAT. The correlation provides the linkage 

between the previous and current achievements, (McManuset al., 2013) hence the 

correlations shows the predictive power of a test. As Donnon, et al. (2007) reported small 

to medium predictive validity coefficient for MCAT, this study found a small positive but 

significant correlation of entrance test with pre-clinical and clinical year achievements. 

Similarly UMAT also has a small correlation with performance in initial year of 

university studies (Wilkinson, et al., 2011). 

This study also reports that there is medium but significant correlation between SSC 

achievement and basic and clinical sciences scores. Furthermore, HSSC scores calculated by 

addition of all science and language scores were better predictors of performance both in 

preclinical and clinical years. Also the correlation is better for clinical years than pre-

clinical years. As McManus et al. (2003) reported that the later performance in medical 

schools is not only related to initial performance during medical education but also to the 

performance at school as well. This study adds that the inclusion of achievement in the 

language subjects improves the correlation further. The HSSC science subjects, language 

subjects’ scores, SSC scores and male sex significantly predict the achievement scores in 
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entrance test. Similar to basic and clinical sciences achievement the scores in university 

entrance test and HSSC science subjects’ scores, along with being urban student at NMC 

predicted the best outcome variable of MBBS. McManus et al. (2003) and McManus, et al. 

(2013) also reported similar statistically significant results showing the previous school 

performance predict future performance in basic and clinical sciences assessment during 

medical education. This study also supports Shulruf, et al. (2012a) suggesting school 

achievement as strong positive predictor of performance in medical school achievement. 
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CHAPTER ONE 

 

INTRODUCTION 

 

The introduction chapter starts by presenting the background and context of the study. 

The foundation of the background section of the chapter is drawn mainly from the literature 

related to medical education reforms and selection of health professionals. The context 

section provides the relative details of reforms and selection process of medical students in 

public medical schools of Pakistan. The chapter ends by providing personal observations 

regarding the changes in medical education over the course of time and aim of the study. 

BACKGROUND 

 

There has been a great change in medicine and medical education which evolved 

from doctrine and dogmatic based expertise to the more scientific and methodical in its 

approaches following rules and principles in treating patients and teaching of medicine.  

The changes are observed both before and after 20
th

 Century. The purpose of the changes 

was to better treat the diseases of the time. During different time periods before 20
th

 century 

different nations in different parts of the world showed landmark changes in medicine 

(Spyros & Panagiotis, 1999).  The use of technology in medicine has transformed the 

practice of medicine during the 20
th

 century. In medical education reform a report presented 

by Abraham Flexner could be considered as a landmark step (Munger, 1968). The context 

in which this report was produced still seems to be relevant and a model for world (Amin et 

al., 2010; Danforth, 1969). Besides six other recommendations Flexner emphasised the 

selection of appropriate candidates for the health profession (Markel, 2010). While 

elaborating on improvement of the health care delivery in 20
th 

century Frenk et al. (2010) 

also emphasised the redesigning of selection processes in medical schools. 

 

One of the goals of medical schools is to select the students who will complete the 

medical education successfully and make a positive difference at national, international and 

global medicine (Kleshinski et al., 2009; Ramsbottom-Lucier et al., 1995; Salem et al., 

2013). In health profession education the selection of appropriate health professionals who 

are not only intelligent but caring, passionate, motivated and having social values is 

becoming a difficult task (Wood, 2014). The selection process in medical schools is very 



 

13 | P a g e   

selective, competitive and difficult (Arzuman et al., 2012). In order to supply the quality 

physicians, it is essential investigate certain factors which predict the future academic 

performance of candidates (Haist et al., 2000). The search for the best model that predicts 

the future successful performance of medical students resulting in improving the life of 

patients remains challenging (McLaughlin, 2012). The measures of success also vary 

among stakeholders in society and the health profession as highlighted by Shulruf et al. 

(2012a) and McLaughlin (2012). 

In early 1920s in the US a standardized test for selection of health professionals was 

introduced and later similar tests were introduced in various other parts of the world. It was 

during this time several aptitude tests were developed (McGaghei, 2002). In different parts 

of the world currently various tests are used for the selection of medical students. The 

Medical College Admission Test (MCAT) is used in Canada and the US. Similarly, 

Australian medical schools use Graduate Australian Medical School Admission Test 

(GAMSAT) and in the United Kingdom, United Kingdom College Admission Test 

(UKCAT) is used. In Saudi Arabia candidates for the admission in medical programmes 

are required to sit for a College Aptitude Test (CAT). The Weill Cornell Medical College 

at Doha Qatar requires standardized tests (the SAT Reasoning Test or ACT with Writing 

and SAT subject tests in mathematics and two relevant sciences). The admission in the 

medical schools of Iran is solely based on the performance of candidates on Konkoor 

examination. The selection of medical students in Delhi is based on academic criteria in 

the form of a combined entrance test Delhi University Medical–Dental Entrance Test 

(DUMET). In Pakistan writing an entrance tests administered by National Testing Service 

(NTS) known as NTS entrance test is one of the prerequisites for admission to medical 

schools. 

Predictive validity is the power of a given test to anticipate the future measure of 

performance of a person on construct(s) of interest. The predictive power is measured by 

the correlation between the performances measuring appropriate constructs. The weakness 

in correlation indicates the difference of constructs measured at two different occasions 

by two different tests. The weak correlation between the scores of two tests indicates that 

the construct assessed by those two tests are different  (Van der Vleuten et al., 1991). 

Currently the test developers use educational measurement and psychometric analysis of 

test scores to make inferences. This intricate development of educational measurement 
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and psychometric analysis has led validation exercises as an essential process in test 

evaluation  (Streiner & Norman, 2008). The power of validity is the most significant 

measure while evaluating the worth of a given test (Mehrens, 1987). In order to 

meaningfully interpret assessments in medical education requires evidence of validity 

(Downing, 2003). The important aspects of test quality were highlighted by psychometric 

theorists, since the early 20
th

 century, who also suggested means for validating tests. In 

addition, since the 1950s, formal guidelines are published for test developers and test 

users to clarify what validity is and how tests should be evaluated (Sireci & Parker, 2006). 

In the wake of increasing cost of medical education and the social responsibility to 

produce competent doctors people engaged in the selection of medical students try to 

predict their academic success based on the cognitive, non-cognitive and demographic 

variables (Burch, 2009). Among the cognitive variables, prior academic performance and 

performance in admission test are used commonly. The academic success is commonly 

predicted by the prior academic performance. Including some other factors, a high 

matriculation score is the most influential predicting factor (Mills et al., 2009). 

The demographic factors like age, sex, residential address, and marital status have 

been studied. In the validity studies of medical college admission tests the independent 

variables include performance measures such as medical licensing examination, clinical 

skills assessment, certifying examinations, professionalism evaluation and other 

competencies. 

In the research related to selection of medical students for medical school using 

admission tests as standardized assessment tools for the entry into medical schools, 

MCAT is most widely studied. This is perhaps due to the fact that it was one of the initial 

tests used. Though it was not instituted to predict the future performance, most of the 

studies related to MCAT address its predictive power. Since its inception in 1928, MCAT 

has been revised five times. These revisions modified the structure and the content of the 

test (McGaghei, 2002; Petek & Todd, 1991). 

The demographic variables however accurate, reliable and easily obtained are 

argued to be moderator variables rather than predictor variables (Nowacek & Sachs, 

1990). A varied correlation of age and sex with success in pre admission and performance 

at medical schools is reported (Ramsbottom-Lucier et al., 1995). Although the role of age 

as a predictor has not been studied extensively, the younger applicants at the time of 
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admission are considered to have issues related to their social interaction while older 

applicants might be challenged with study loads which affect their performance but the 

difference in performance is not significant (Friedman & Bakewell, 1980; Herman & 

Veloski, 1981). Haist et al. (2000) and Hesser and Lewis (1992) however reported that the 

younger students’ performance is better than older students. 

Like age, the sex of candidates also showed varied correlation with performance. 

Salem et al. (2013) described that in a medical schools located in the Middle East taking 

students representing a conservative society the sex of students is significantly associated 

with performance in medical school. Female students’ performance is significantly higher 

than male students. Haist et al. (2000)  stated that the difference in the performance of men 

and women depends on the settings of the performance assessments. They also report that 

the difference in performance of female students is attributed more to organisational 

structure than the abilities of academic performance. 

Although it appears that demographic factors should not influence the selection, 

these play an important role in addressing the issue of health care delivery. For instance, 

the issue of shortage of doctors in rural and remote areas and lack of health care facilities 

to minorities and underprivileged low-socioeconomic population could not be addressed 

effectively unless a representative number of the candidates from these groups are not 

selected to pursue a career in health profession. There is a growing issue of shortage of 

rural doctors in Australia (Eley et al., 2007). Emery et al. (2009) evaluated a programme 

which highlighted the importance of recruitment of students from rural and remote areas 

of Western Australia. They highlighted the discrepancy of health workforce in urban and 

rural areas not only in Australia but also other parts of the world. The rural areas show a 

deficiency in work force. They emphasised the fact that medical graduates having a rural 

background are more likely to practice medicine in rural areas. Besides the rural and 

urban divide provision of health care services to minorities, underprivileged and low-

socioeconomic populations is also an issue (Rumala & Cason, 2007). Multi-racial classes 

in medical schools are beneficial academically. However, students from similar 

background are more likely to service their communities (Mendes et al., 2014). Kneipp et 

al. (2014) underlined the role of social factors and interpersonal interactions in selection 

of a career by students. In a study based on a large scale survey in the UK, Hemsley-

Brown (2015) also pointed that the candidates from disadvantaged back grounds are less 
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likely to attend prestigious universities in the UK, even with similar grades and scores in 

schools attended before. 

 

CONTEXT 

From the time of independence, efforts were made to have similar entry 

requirements at Pakistan medical schools as those in United Kingdom (McGirr & 

Whitfield, 1965). Since the time of independence till early 1980, achievement in HSC 

Examination in science was the requirement for enrolment into medical colleges and 

strict merit was the order of selection. The inclusion and exclusion of selection interview 

was debated. The competition for enrolment has always been competitive. Only 20% to 

30% of high achieving students can get admission in medical college (Afridi, 1962). 

Some variations in selection process were based on regional representation and 

allotments for female students. The regional variation was the basis of having a quota 

system in admission process in which certain number of seats was allocated to different 

geographical areas (Margulies, 1963) 

It was in 1983 that one of the private medical colleges in Pakistan started using an 

entrance test for admission (Rahbar et al., 2001). Later the same phenomenon was 

observed in other private medical colleges. These entrance tests have both written 

component and interviews. Although many medical colleges are trying to improve the 

system of medical education at institutional level, the most obvious change every medical 

college has shown is in the student admission process. As per regulation of Pakistan 

Medical and Dental Council (PMDC) a centralised entrance test is mandatory for all 

medical colleges of Pakistan. These tests are to be designed and conducted by Provincial 

authority and National Testing Services (NTS). PMDC has further laid down guidelines 

regarding admission in medical and dental colleges of Pakistan. While determining the 

order of merit, PMDC has suggested 50% weightings for achievement in entrance test, 

40% for higher secondary school education or equivalent and 10% for  grade ten or 

equivalent achievement. PMDC has allowed institutional based interviews and aptitude 

test within the weightings of entrance test. 

 

Admission Process 

The minimum qualification for local students to be eligible to seek admission in 

Bachelor of Medicine, Bachelor of Surgery (MBBS) programme at medical schools in 

Pakistan is achieving at least grade B or 60% in HSSC examination in premedical group. 
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This pre-medical group of students take physics, chemistry and biology as mandatory 

subjects beside language subjects like English, Sindhi and Urdu in their HSSC 

examination. HSSC examination is offered by different public sector examination boards 

in Pakistan. Inter Board Committee of Chairmen (IBCC) is a regulatory body which 

recognises, scales and equates the examination results of the various examination bodies. 

The candidates who have taken school examinations with any examination board or body, 

other than public examination boards in Pakistan, are required to submit the equivalency 

of examination certificate issued by IBCC. The candidates who are permanent residents 

of various districts can apply under different admission categories: general merit, 

reciprocal meaning mutual exchange of students between two medical schools, disabled 

and local self-finance. There are a number of allocated seats for various districts. 

Candidates who meet the requirement of grade B or 60% in HSSC examination are 

eligible to write the entrance test. The entrance test assesses the curricular contents of 

prescribed syllabus of various examination boards administering SSC and HSSC 

examinations in Pakistan. The test consists of 100 multiple choice questions with 30 MCQs 

each for biology, physics and chemistry, and 10 for English. Various versions of the same 

test are administered to avoid use of any unfair means during the test. Test is administered 

for 100 minutes. The candidates mark their answers on a multi-purpose computer marking 

answer sheet also known as Optical Mark Reader (OMR) sheet, and it is later scored by 

OMR scanner. Every correct answer is awarded +4 points and for every incorrect answer 

there is a penalty of -1 point. A sample of entrance test paper is attached (Appendix A). 

The final merit score for admission is calculated by computing the scores achieved 

in SSC and HSSC examination and entrance test. Before computing final scores, HSSC 

examination scores are adjusted as follows. If a candidate proves that he or she has 

memorised Quran; additional marks are added. If a candidate has passed SSC or HSSC 

examination in a year before the prescribed year for admission, ten marks are subtracted 

for every year before application. The final merit score is computed by adding three 

different component scores according to following weightings: 

A) SSC or equivalent 10% 

B) HSSC or equivalent 40% 

C) Entrance test 50% 
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The top score achieving candidates are offered the placement in medical school. 

Before the academic intake in medical schools for 2007/08, HSSC scores 

were calculated from all HSSC subjects including biology, physics, chemistry, 

English and language (Urdu/Sindhi). Since year 2007/08, scores in three science 

subjects: biology, physics and chemistry are considered for computation. 

The academic eligibility for international candidates includes scores in biology, 

chemistry and physics or mathematics. They have to have equivalence certificate from 

IBCC with minimum 60% achieved scores.  They are also required to submit SAT-II 

examination score of minimum 700 and valid TOEFL or IELTS score of 500 or 5.5 

respectively. 

Curriculum design and assessment: 

The undergraduate medical curriculum is governed by the rules and regulation of 

PMDC. It is a five year course that comprises of basic and clinical sciences subjects. 

Various subjects are taught in different academic years. While anatomy, biochemistry and 

physiology are taught in the initial two years of the course; pharmacology, pathology, 

community medicine, forensic medicine, Ear ,Nose and Throat surgery (ENT), 

ophthalmology, pediatrics, obstetrics and gynecology, medicine and surgery are taught in 

the later three years of MBBS course. The teaching methodology includes small group 

teaching and learning sessions, large class lectures, laboratory practical and 

experimentation, community field visits and out-patient and in- patient clinical teaching. 

The assessment methods include MCQs and short and long essay questions to test 

knowledge, and Objective Structured Practical Examination (OSPE), Objective Structured 

Clinical Examination (OSCE) and viva voce to test practical and clinical skills including 

professional behaviour and competencies. 

Since the intake of students in year 2007/08, curriculum delivery method was 

changed from one-year long academic session to a sixteen-week semester system.  This 

new academic organisational and administrative change did not affect the curriculum 

content but impact assessment. Unlike taking end-of-the-year professional examination 

before, currently students write end-of-semester examination only.  The end of the year 

examination score is however computed for each student by adding the scores achieved in 

different subjects assessed in two semesters of the year.  Table 1.1outlines the structure of 

curriculum organization. 
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As a physician and academic having a lived experience in the field of medical 

education in Pakistan, I have observed several changes which were introduced during 

various times. The main driving force for these changes is the essential reforms in 

medical education required to address the issue of poor health care delivery system. 

Emanating from the reform agenda, the introduction of entrance tests as one of the 

criteria is the most significant change in the selection of students in medical schools. 

The selection of medical students and the composition of health professional work force 

needed to address the poor health care delivery are closely related. There are many new 

private and public medical colleges in various rural and urban areas of Pakistan. As a 

result of increase in the country’s population size, the number of students aspiring to get 

in the medical profession is also increasing. Consequently, the admission in the medical 

schools now is becoming even more competitive. Before the new selection criterion was 

implemented, students used to focus more on their school education and tried to achieve 

good grades to enter in a medical school. Nowadays students not only have to prepare 

themselves for school education but have to struggle through an additional requirement 

of entrance test for getting into a medical school. The high schools teach only 

prescribed syllabi for grade ten and twelve and do not prepare students for writing 

different entrance tests. 

Table 1.1Curriculum Organization in public medical schools of Pakistan. 

 
 Before 2007/08 After 2007/08 

Subjects Taught in year Assessed 
Taught in 

semester 

Assessed in 

semester 

Anatomy, 

Biochemistry 

and Physiology 

1st 
1

st 
Year MBBS 

Professional 

examination 

1
st 

and 2
nd

 1
st 

and 2
nd

 

Anatomy, 

Biochemistry 

and Physiology 

2nd 
2

nd 
Year MBBS 

Professional 

examination 

3
rd 

and 4
th

 3
rd 

and 4
th

 

Pharmacology 

and 

Therapeutics, 

Forensic 
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As an effect, an increase in the number of private coaching institutes is observed 

especially in the urban areas. These institutes prepare students for writing entrance tests 

required for different educational programs including medicine. It is seen as an additional 

financial and educational stress on students and parents. 

The curriculum in medical schools changed from conventionally organised 

preclinical and clinical years with an annual exam at the end of the academic year to 

integrated curriculum with half yearly examinations and early exposure to patients. Earlier, 

the initial two years of medical curriculum used to focus on anatomy, physiology and 

biochemistry only. Now in addition to those subjects, pathology, pharmacology and 

community medicine is also incorporated in initial two years of curriculum. Teaching was 

more in the form of lectures, small group tutorials and laboratory session in initial two 

years and in-patient teaching in the affiliated clinics and hospitals. Now in addition to 

lectures, tutorial and lab session, problem based or case based learning session; blended 

learning approaches are becoming popular mode of teaching. End of the year examination 

comprised of long descriptive essays and oral examinations for basic sciences, and long 

essays and clinical competencies assessment on real patients. Now the assessments had a 

different format of MCQs, OSPEs and structured short essay questions (SEQs) for initial 

two years and MCQs, SEQs, OSCEs on real or simulated patients for clinical years to 

assess clinical competencies. All these changes were made as legislative requirements for 

the accreditation, but the academic values of these changes are rarely analysed. 

There is a lack of local contextual evidence to support the changes in medical 

education and this is the rationale of this study. This lack is more severe in public medical 

school context as compared to private medical schools. Among the changes made in 

medical education in Pakistan, the inclusion of achievement in entrance test in the selection 
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criteria for admission in medical schools is of great interest to many academics. The test is 

widely used but less thoroughly studied, especially in the public medical schools setting. It 

is not known empirically whether the inclusion of entrance test achievement in the decision 

making process of selection is appropriate or not. Hence if the test provides any further 

information to decision makers is not known. The focus of this study is to investigate the 

academic importance of prior academic achievement and entrance test scores used in the 

decision making for selection. The scope of this proposed study is to investigate the 

predictive validity of entrance tests in predicting the academic performance of students in 

public medical schools of Pakistan. It will also investigate the differences in performance 

between different groups of students based on sex, residential location, admission scheme, 

location of medical school and year of enrolment.  The data from public medical schools 

will be collected and the parametric statistical tests will be used to analyse the data. This 

study will not investigate the assessments tools used. 

The outcome of this study is aimed to provide scholarly information to people 

involved in the selection process, candidates and community regarding the utility of entrance 

tests in Pakistan. Regarding entrance test there is knowledge niche for this this part of the 

world. This study would add in the relevant literature and inform the academic body 

regarding use of entrance test conducted in the context of a developing country undergoing 

reforms in medical education. 

The thesis is organised in five chapters starting with introduction, literature and research 

question, methods, result and discussion chapter with concluding remarks. 
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CHAPTER TWO 

LITERATURE 

The history of health and disease is as old as history of human kind. With the time 

and changing world demographics and environment the pattern of diseases has also 

changed. Similarly, the understanding of underlying principles and methods to ensure health 

and treat disease has also evolved. The clinical practice evolved from having intuitive basis 

to more scientific and technological support. Over the course of time medicine and medical 

education has shown advances. For the purpose of this proposed study, a brief historical 

account is shared. This will help in defining the links of healthcare reforms and medical 

education. The understanding and exploration of selection of medical students and 

empirical significance of tools used will be the focus of this study. 

Medical education reform before 20
th 

century 

The battle between man and disease has continued since the origin of man. The 

manner in which prehistoric, palaeolithic, mesolithic and neolithic man dealt with diseases is 

known to them only. It is the Hellenic Civilizations which are recognized as being the seat 

of many scientific endeavours including medicine (Christos, 2009). Primitive man was 

concerned more with cure of the disease than its causes and natural course (Cohen, 1953). In 

the recognised history of medicine from the time of Sumerians and Babylonia to 

Hippocrates to after the dark ages in Europe and until the turn of twentieth century, the 

medical profession has shown great advances and reforms. These improvements were made 

in understanding, treating and preventing the diseases both at individual and community 

level, through scientific and technological advancements. 

Initially, the basis of diseases was explained through different doctrines and 

dogmas.These formed the dogmatic school of thoughts. These were also influenced by 

different religious and cultural practices including spiritual healing, witch-doctors and priest- 

physician. Later the empiricists, as opposed to dogmatists, emphasised the observation. 

Empiricists were followed by Methodic  school, who felt understanding the underlying 

problem was not necessary and described any knowledge before them as inaccurate (Libby, 

1922). 

Hippocrates, considered the father of medicine (Christos, 2009), became famous 

through his writings and those of Galen, and more so after Renaissance when the ancient 
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Greek medical writings were rediscovered (Spyros & Panagiotis, 1999).  Hippocrates’ 

conceptualization of the theory of four humours as basis of disease and consideration of 

patient as whole, dominated medicine for centuries. The post Renaissance period showed 

greatest improvement in scientific medicine. 

While the Greek contributions in the field of medicine are much recognised, the 

contributions by Chinese, Indian, and Muslim scholars is equally significant. The Kitab al- 

Hawi fi al-tibb (The Comprehensive Book on Medicine) by Abu Bakr Muhmad ibn Zakar 

Tya al-Razi (865-925) was a standard reference book in Medieval Europe. Abu 'AH al- 

Husaynibn 'Abd Allah ibnSlna (980-1037) an authority on Islamic (Greco-Arabic) 

medicine wrote Kitab al-Qanunft al-tibbor Canon of Medicine which influenced medical 

practices in both medieval Europe and India (Subbaryappa, 2001). Such developments 

made Baghdad a seat of learning which influenced medicine in Europe. 

After the time of the ancient Greeks, the other landmark in the history of medicine 

is the Renaissance. During this time the medical knowledge enriched and tried to explain 

the structure and function of human body (Spyros & Panagiotis, 1999). Europe by the end 

of the eleventh century, witnessed the establishment of first medical school at Salerno, the 

mother of medical schools.  It put theoretical foundation to many scientific questions, 

compiled a manual of principles and processes of medicine. It intertwined the theory and 

practice in medical education (Medicine). The foundation of universities in Europe was 

also influenced by Salernitan school (Porter, 1996).  As compared to 11
th 

century medical 

universities which were more into theory development, 12
th 

century universities showed 

similarities with Empiricist schools which relied on observation of human body in order to 

understand and treat the diseases (Porter, 1997). 

 

Medical education reform and 20
th 

century 

The 20
th

century is marked by an explosion of scientific knowledge and technology 

which affected every walk of life including medical practice. This advancement of 

scientific knowledge has arguably reduced the abilities of medical personnel to apply the 

benefits to the general population. They have started relying more on the technological and 

less on humanistic approaches. The present day crisis of health care delivery could be 

linked with the effects of fast developing technical knowledge and clinical sub-

specialization (Dillon, 1970). At the turn of 20
th

century another landmark in modern 

medicine is a report presented by Abraham Flexner (Munger, 1968). This report changed 
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the whole spectrum of medical education and influenced almost every medical school. The 

Flexner report was the last major change in medical education; however medical schools 

and institutions also made changes in their curricula to keep pace with scientific 

developments (Hoover, 2005).The Flexner report is most cited but not fully understood 

report regarding medical education reform in the world (Ludmerer, 2010). The scope of 

Flexner’s report is broad and it does not only stress on the education of physician in 

restricted curricular sense but also encompass the social and moral role that a physician 

has to play in the society as an educated man [person] (Dillon, 1970). 

In America during late 19
th

  and early 20
th

  centuries there were hundreds of medical 

schools (Barkin et al, 2010). The standard of medical education in those schools was very 

low and questionable. Medical education during that time was a commercial enterprise 

with proprietary schools (Halperin, et al., 2010) producing ill-trained physicians (Johnson 

& Green, 2010). During that time one could essentially buy a medical degree without 

having any experience of medical school. To enter in medical school one did not need a 

high school diploma. The teaching was more like listening to practitioner’s personal 

experiences, without having self-experience. It was not essential to have laboratories, 

anatomy classes or classes for other basic sciences (Diller, 2010). The lecture rooms were 

small with no laboratory experimentation or patient contact (Halperin et al., 2010). There 

were few clinicians for teaching and even fewer for basic sciences (Weissmann, 2008). The 

medical education system at that time was apprenticeship, proprietary or university 

(Halperin et al., 2010). These systems differed in their aims and objectives, teaching 

methodology and control mechanisms.  Students trained by attachment with a practitioner, 

attending some course work or a combination of didactic teaching and clinical experience. 

Hence, the best and bright students travelled for better medical education to different parts 

of Europe (Ludmerer, 2010). 

The American Medical Association (AMA) questioned the value of medical schools 

and their curricula. Academic medicine at that time was not regulated, causing a great 

disparity in qualifications for practice. In 1901, the AMA raised concerns about the quality 

of medical care and medical education. AMA initially formed the Council on Medical 

Education (CME) to evaluate the medical education. The CME presented its findings. To 

independently validate the findings, the AMA commissioned The Carnegie Foundation for 

the Advancement of Teaching to conduct a review. The Foundation selected Abraham 

Flexner for the task. To Flexner the medical schools at Johns Hopkins and Harvard were 
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role models of medical education. These were similar to leading German medical schools 

of the day (Diller, 2010; Hunt, 1993). Flexner’s model was to have the medical sciences 

based on scientific observations not mysteries (Hoover, 2005) and analytical reasoning 

skills as the core of medical education and practice (Cooke et al., 2006). Keeping Johns 

Hopkins as the standard, Flexner evaluated 155 American and Canadian medical schools. 

His criteria to evaluate any medical school were to observe five major areas before making 

his conclusion about a medical school. The five areas were entrance requirements, number 

of teaching faculty members and their development, financial sustainability of institution 

through different sources, the quality of experimental laboratories for first-two years of 

curriculum and affiliation of medical school with any hospital (Munger, 1968). 

The Flexner report for reforms was a reaction against the weaknesses of a system or 

a non-system in medical education in America and Canada (Mann, 1976). While his report 

was majestic and herculean on one hand and equally criticized on the other, his personality 

was fascinating and controversial as well. Not surprisingly, both Abraham Flexner and his 

report were every bit as fascinating and controversial. He was a talented and ambitious 

man who promoted motivation as well as rivalry with his siblings. In 1884 he matriculated 

from the Johns Hopkins University. Poor but dedicated he completed his bachelor’s degree 

in classics within 2 years. He became a public high school teacher and later founded his 

own experimental school having no formal curriculum, examinations, or grades and was 

dedicated to help each student regardless of ability to find his true potential. He was 

married to his former pupil. He was ambitious yet frustrated. He did master degree in 

psychology at the age of 39. He had a restless mind. He took various courses in different 

institutes in Germany. During this time he wrote about the failures of American higher 

education. His eagle eye and pointed pen made him also write about other topics like 

prostitution and produced a special report on Johns Hopkins Medical School. He was 

sensitive to the influence and authority in universities and foundations. Away from the 

public he was rarely humble. He could even be impolite as well as impatient, blunt and 

bitterly critical. However his criticism was born out of great respect for the education and 

institutions. Flexner’s advice is considered as dogmatic, if not overreaching. He never had a 

formal medical training but his reputation as a judge of the quality of medical schools 

shows his motivation, rigidity and success (King, 1984; Markel, 2010). Nonetheless, he left 

behind a legacy of excellence and an educational system which has been a model for the 

world (Danforth, 1969). 
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very selective, competitive and difficult (Arzuman et al., 2012). 

Medical Education in Pakistan. 

Pakistan was founded in August 1947, after gaining independence from its British 

rulers, by dividing India. It had two geographical constituencies i.e., East and West 

Pakistan. In 1971, East and West Pakistan were declared as separate countries and named 

as Bangladesh and Pakistan. At the time of independence the population of West Pakistan 

was 72 million, which in 2010 had grown more than twice to reach 166.52 million 

(Statistics, 2010). 

In the country at the time of independence, King Edward Medical College at Lahore, 

established in 1860 was the only medical college with a capacity to produce only 62 doctors 

a year. It was too small a number of doctors to cater the needs of a vast country (Margulies, 

1963).This shortage of doctors was aggravated by the mass migration of non-Muslim 

doctors to India, leaving less than a thousand registered medical practitioners. Providing 

more doctors for health care especially in rural areas was the immediate problem faced by 

Pakistan (McGirr & Whitfield, 1965). To deal with the situation, there was an expansion in 

number of medical colleges in Pakistan as well as increasing the rates of admission. One 

year after independence, Dow Medical College was established in Karachi, later Fatimah 

Jinnah Medical College for women at Lahore, Nishtar Medical College at Multan, Liaquat 

Medical College at Hyderabad (Sind) and Khyber Medical College at Peshawar were 

established (McGirr & Whitfield, 1965). In the first decade after independence, eight 

additional medical colleges were established. This led to rapid expansion of undergraduate 

medical education resulting in an annual increase of medical graduates from 100 in 1948 to 

684 in 1960 (Afridi, 1962). The doctor-population ratio was 1: 20,000 in 1947 and in 1965 

it was 1: 9600. This was due to increased intake of medial students and increase in number 

of medical colleges in Pakistan (McGirr & Whitfield, 1965). 

Currently with an explosion in population size a dearth of available physicians is a 

serious issue. The increase in number of medical colleges is only a part of solution. The 

current ratio of 0.473 physicians to 1,000 population is inadequate to maintain the nation’s 

health and in near future the physician work force shortage will be a serious issue for 

Pakistan.  Currently, despite the dearth of resources the number of medical colleges is 

increasing (Talati & Pappas, 2006). In Pakistan, currently there are 127 recognised medical 

and dental colleges with 49 public and 78 private (PMDC www.pmdc.org.pk/Statistics). 

Most of the newly established medical colleges are located in urban locations of Pakistan. 
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Selection of the university and importance of rural health 

In the view of financial issues faced by public universities of Pakistan, the universities 

have started enrolling students as private tuition fee paying students i.e. self-financing 

scheme of admission. A study by Bringula and Basa (2011), looking for the factors which 

determine the choice of students for certain universities, highlighted the issue of lack of 

resources in universities. They described that inadequate finances is a growing issue in 

universities especially those of the third world. In order to address the issue universities have 

increased students enrolments and started relying on the tuition fees for financial 

sustainability. Higher education institutions around the globe face a paucity of funds (Briggs 

& Wilson, 2007; Salmi, 1992). In the 21
st 

century, this paucity of funds threatens the 

academic future and competitive edge of the universities (Gill & Gill, 2000).  

Candidates aspiring for the medical education in Pakistan are selected on the basis of 

high pre-university attainment or they have the option of enrolment as full fee paying 

private student. There is a district wise quota of students in the public universities. 

However, students applying as full fee paying students can choose from the different 

universities of the region. The universities are located in both in metropolitan and non-

metropolitan areas of Pakistan. Kargic and Poturak (2014) emphasized the importance of 

selecting a university in student’s life. Young people aspiring for the future, look for 

institutions which provide them distinctive educational knowledge and experience. Many 

factors influence the selection of a university. They highlighted the role of culture, high 

school grades, parents’ opinion and payments [tuition fees], career possibilities, study 

prestige. Also when choosing a university, the reputation of the university and the city in 

which it is located were ranked highly as factor which influence the selection of university. 

Bringula (2012) also concluded that proximity and accessibility alone or in combination 

influence the choice of educational institution. 

Elacqua et al. (2006) highlighted the importance of choosing the educational 

institution and discussed the benefits and problems of the process. They reported that the 

choice is based on socioeconomic class more than the classroom. According to Bringula 

and Basa (2011) a university located in the rural area faces more challenges of attracting 

students. Briggs and Wilson (2007) concluded that the students are also becoming more 

considered when making decisions regarding choosing a university and for them it is not a 

simple linear process. They confirm that the educational cost plays a less important role 
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than other factors in choosing a university.  They suggested, however that the lesser role of 

cost in choosing a university is not an informed perception of the students. The inadequate 

information search by students is also documented (Tatar & Oktay, 2006). Pimpa and 

Suwannapirom (2008) revealed the attractiveness of the campus and tuition fees as 

important factors which influence the students’ choice of educational institutions. Bahry et 

al. (2013) also showed that reputation of the university and learning environment influence 

the selection of a university. 

While analysing the impact of choosing a school Burgess et al. (2007) mentioned that 

this phenomenon, having an economic argument, create winners and losers, and the choice 

of place of study is also influenced by peers. In this economical and consumer- oriented 

higher education there has been a shift in its governance (Hemsley‐Brown & Oplatka, 

2006). To be successful in this competitive educational environment institutions should 

have strong marketing strategies which help them disseminate the quantity and quality of 

information regarding the institution to attract prospective students (Briggs & Wilson, 

2007). 

Abubakar et al. (2010) reported that students do change their choices in selecting an 

educational institution, and emphasised the role of marketing of service as something 

which defines the selection of a particular institution. To attract a diverse body of students 

there has been an increase in the competition between institutions. The competition is to 

attract both domestic and international students. 

The international focus on addressing the problem of serving the communities of 

the world is reflected from the WHO recommendation in 2010 based on consultation paper 

by Dolea et al. (2009). The recommendations included recruitment of candidates with 

rural background, building medical schools outside the major cities, increased interaction 

of students with rural communities and incorporating the health needs of rural 

communities in medical curricula accordingly (Yi et al., 2015). While creating the medical 

work force due care should be paid to the selection tools used because selection is the first 

crucial step in developing general practice workforce. In Australia and New Zealand the 

utility of UMAT is seen as low for predicting future performance, a low score in UMAT 

best predicted the interest in general practice  (Poole & Shulruf, 2013).  This low score 

predicating a strong interest in the general practice draws attention towards high cut off 

values and the loss of a workforce that might be interested in the general practice to serve 

the communities through primary health care facility. 
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The importance of serving the health care needs of rural and remote communities in 

medical curricula and health care system is more than obvious now (Couper, 2003; Maley et 

al., 2009; Snadden, 2011). As a social responsibility medical schools should address the 

issues of inequalities of health care for the communities particularly those in underserved 

areas. Educating the rural students is one of the measures which is assumed to address the 

issues (Yang & Richardson, 2013). It is proposed that rural students are more likely to 

practice in remote areas. Snadden (2011) emphasized the selection of medical students 

from rural areas as they are most suitable to address the issue. Although in the health care 

paradigm the definition and understanding of rural and urban areas is challenging, one of 

the definitions of rural area suggested by Couper (2003) seems appropriate. He proposed 

“the rural areas are those outside of metropolitan centres where there is not ready access to 

specialist, intensive and/or high technology care, and where resources, both human and 

material, are lacking” (pg2). 

 

Medical College Admission Test 

Individuals involved in the selection process of medical students, especially those in 

public medical schools, have a greater responsibility to make the best use of resources 

including the admission data available to them. The question of whether the effective 

impact on the quantity and quality of patients’ life could be predicted from the initial 

admission data remains unanswered. Therefore the search for a successful model of 

student selection in medical school remains an ongoing process. It’s like driving in the fog 

where one can only see for short distances. Similarly predicting from admission data the 

future clinical performance with any accuracy remains difficult (McLaughlin, 2012). 

In relation to the selection process of the medical students, Shulruf et al. (2012a) 

questioned the success of students measured by the significant and quantifiable outcomes 

like decrease in the drop out ratio and achievement scores. However, for the society a 

significant outcome would be the patient care by physicians after they have gone through a 

residency training programme. Hence, the success of admission processes should not only 

be measured by reduced dropout rates only but should also include the production of 

graduates who can serve society’s current and future health care needs effectively.  From 

pragmatic point of view, McLaughlin (2012) suggested the completion of initial years of 

medical education without dropouts as a significant outcome for the selection committees. 

The later successes are joint responsibilities of students, medical school and residency 

training programme. 
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The society needs to be served by good doctors, but the definition and 

characteristics of a good doctor is changing. The change in conceptualizing the 

characteristics of a good doctor is influenced not only by historical construct but also by 

modern social values. The shift in the characteristics from being scientist and man of 

character in the 20
th 

century to a person competent in certain roles and domains is more 

than obvious in 21
st 

century. This change in discourse has direct implication for medical 

educators not only in designing the curricula but also in the complex process of the 

selection of students for the medical profession (Whitehead  et al., 2013). 

In rapidly expanding and changing medical science knowledge and technologies, 

curricular changes in medical education are essential.  These changes are aimed at preparing 

medical students for practice that is well aligned with varying demands of the society and 

requirements profession itself. While the knowledge of basic science concepts is a 

requirement, it does not predict success in medical school (Wiley & Koenig, 1996). In 

today’s world, tomorrow’s doctors are expected to be competent in managing data, solving 

scientific and clinical problems, acquiring lifelong learning skills and communicating 

effectively with diverse stakeholders. Medical schools are thus not only revising their 

medical curricula but also instituting selection processes designed to identify students 

capable of developing and using afore mentioned competencies (Mitchell et al, 1994). It 

was perhaps the mismatch between required and possessed competencies of medical 

students which results in attrition at medical schools. 

In early decades of 20
th 

century, the attrition rate of medical student was 5% to 50% 

(McGaghei, 2002). High levels were considered to be due to selection of students lacking 

appropriate aptitude for medicine. Hence, the resultant waste of resources and loss of 

aspirations was obvious. Standardised medical college admission tests as a part of entrance 

requirements started some hundred years ago. It started in medical colleges of United States 

as early as the 1920s. Later similar process was observed in Canada, United Kingdom, 

Europe, Australia and other parts of the world including various countries in Asia. Among 

various medical college admission tests offered world wise, MCAT in the US is most 

intensively studied for its educational merits. During post Flexner Report period many 

changes and innovations were introduced in medical education at the United States medical 

colleges. Based on recommendation by Flexner, the admission processes in medical colleges 

were revamped in order to recruit suitable candidates for medical profession. 

In 1920s some medical colleges in the US used objective standardized tests for 
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recruiting medical students. Later the American Association of Medical Colleges sponsored 

a nationwide test for selection of medical students (Erdmann et al , 1971).  It was during 

this time that scientific psychology and quantitative approaches to mental measurement 

were on the rise and several achievement tests were developed. Scholastic aptitude and 

academic achievement of different individuals were linked and measured through scores 

achieved on a given test (McGaghei, 2002). Over the course of time, different test 

developing agencies used various forms and names for the test, however the main design 

of the test paralleled to the type of learning required in medical schools and future 

physician. MCAT is used in Canada and the US. Similarly, Australian medical schools use 

GAMSAT and in the United Kingdom, UKCAT is used. 

Since its development in 1928 MCAT has been revised five times. In its first version, 

there were 6-8 subsets of the test which focused on memory, knowledge of scientific 

terminology, reading and comprehension, and logic. In 1946 the second version was 

published. It had four sections: verbal and quantitative skills, science knowledge and 

understanding of modern society. In 1962, the third version had only one major change of 

focus from modern society section to general information. In 1977 expansion of science 

section, reading and quantitative skills, and elimination of liberal arts knowledge section 

were observed in its fourth version. During the same time its scoring system and format 

were also revised. Later in 1991 the fifth version of MCAT was introduced in order to 

enhance content relevance, reduce cultural and social influence on performance, and 

improve comparability of measures of achievement in sciences. This version included 

Science Problem Solving (a composite score derived from the Biology, Chemistry, and 

Physics subtests), Quantitative Skills, and Reading Skills. The latest version of the MCAT, 

administered since 1991, consists of the following four subtests: Biological Sciences, 

Physical Sciences, Verbal Reasoning, and Writing Sample. The writing sample section is 

the principle innovation in the current version. MCAT over its various versions showed the 

link between social and professional mores and values with understanding of aptitude for 

medical education (Callahan et al., 2010a; McGaghei, 2002). 

While candidates take entrance test to get in to the medical universities of Pakistan, 

not all achieve the required cut-off scores to be enrolled on the basis of merit criteria 

scheme. However, the same entrance test scores are used for self-financing admission 

scheme.  While describing the processes of selection and use of UKCAT scores in the 
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