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ABSTRACT 

Background 

Altruism is regarded as a core attribute of medical practice and an important motivation 

for medical students to study medicine. Medical students‘ motivations for studying 

medicine have also been found to have an impact on multiple aspects of their learning at 

medical school. These are important areas of investigation because medical students are 

expected to graduate with the professionalism which prepares them for providing care 

to patients, and a commitment to continuous learning of skills and knowledge. To date 

there has been little longitudinal research into changes in medical students‘ motivations 

for studying medicine during medical school and factors that affect motivational 

changes. This study aims to explore medical students‘ motivations for studying 

medicine before and during medical school, and its relationships with altruistic attitudes 

and expectations/experiences of learning at university. 

Method 

The study was conducted within the University of Adelaide undergraduate entry 

medical program. The medical applicants completed the entry baseline questionnaire at 

the application stage for 2012 and then the entry follow-up questionnaire 12 months 

later in 2013 (as second year medical students). Meanwhile, the fourth year medical 

students completed the fourth-year baseline questionnaire in the middle of their fourth 

year in 2012 and then the fourth-year follow-up questionnaire 12 months later in 2013 

(as fifth year medical students). Not everyone who completed the baseline 

questionnaires completed the follow-up questionnaires, and vice versa. The 

questionnaires included a socio-demographic section and Likert items concerning the 

reasons for studying medicine, altruistic attitudes, and expectations/experiences of 

learning at university. 

Results 

Baseline responses from medical applicants and fourth year medical students showed 

that desire for helping others and the enjoyment of interacting with people were the 

most important reasons for studying medicine, followed by scientific curiosity. Four 



xvi 

factors of reasons for studying medicine were identified through factor analysis:  

people-orientation, science-orientation, job status/security, and external pressure. Those 

medical applicants who rated people-orientation as more important tended to have 

significantly higher levels of altruistic attitudes, and to consider ready access to staff 

and interaction with other students to be significantly more important. The medical 

applicants who rated science-orientation as more important were in greater agreement 

about the likelihood of continuing study after graduation. Similar relationships were 

found among the fourth year medical students. 

Comparison between baseline and follow-up responses showed that the second year 

medical students considered people-orientation and science-orientation significantly less 

important than the medical applicants, while job status/security and external pressure 

were significantly more important as reasons for studying medicine than for the medical 

applicants. However, job status/security and external pressure made only a small 

contribution overall to student motivations for studying medicine. Importantly, medical 

students‘ altruistic attitudes declined significantly after the first year. The first year 

university experiences also differed significantly from expectations at the application 

stage in various aspects, such as access to staff, interaction with other students, 

attending lectures, and activities outside university. These discordances were also 

detected in the paired baseline and follow-up responses. In contrast, few significant 

changes in reasons for studying medicine and altruistic attitudes, or differences in 

experiences of learning at university, were found after the fourth year at medical school. 

Discussion 

This study finds that altruism is the most important reason for studying medicine and it 

persists in later years at medical school, despite its decline during the first year. The first 

year at medical school is a critical year of adjustment. The changes in altruistic attitudes 

and mismatches between expectations at the application stage and first year experiences 

may reflect the adaptation to university. This study suggests that medical schools should 

aim at maintaining and enhancing first year medical students‘ motivations for studying 

medicine. Medical schools should also consider assisting students in their professional 

socialisation and their transition from secondary schools to medical schools.
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1 

1.1 Background 

Entry to medical school is highly competitive in Australia. To assist the selection 

process, prospective students' motivations for studying medicine are often explored as 

part of the selection process. Typical medical school interview questions related to this 

topic may be:  

 Why do you want to be a doctor? 

 Tell me why you‘re interested in medicine/the medical program. 

 What inspired your interest in medicine and what have you done to 

investigate the field and confirm your decision? 

 What is your career plan and what do you think is the purpose of medical 

school? 

Such information provides a guide to understand medical applicants‘ commitment to 

medical study and a medical career. This is important, since in Australia a medical 

career requires long and demanding training, including four to six years of preclinical 

and clinical training, one to two years of prevocational training, and years of vocational 

training, followed by life-long professional development (Rotem et al., 1981). 

Motivations for studying medicine can be intrinsic, such as being motivated by the 

intellectual satisfaction of learning personal skills and knowledge, and the social 

satisfaction of taking care of patients and collaborating with other health professionals. 

However, these intrinsic motivations for studying medicine may not always be based on 

a full understanding of the medical profession. For example, they may stem from 

unrealistic illusions based on popular medical television programs (Weaver et al., 2011b, 

O'Connor, 1998). 

Motivations for studying medicine can also be extrinsic, such as being attracted by the 

social advantages associated with medicine – a professional career, job security, high 

prestige, and good income. These aspects of medicine are especially obvious in 

Australia and many Western countries, which makes medicine a good career choice for 

people who want to improve their social status (Klimidis et al., 1997). It is difficult to 

determine how much these extrinsic motivations contribute to the commitment required 
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for the long and demanding medical training and life-long professional development. It 

is not clear either how these motivations fit into the ultimate goal of providing care for 

patients. 

Most of the time, various motivations for studying medicine are interrelated and 

difficult to disentangle (Misch, 2002). Certain motivations may dominate medical 

students‘ behaviours in different situations during medical school (Misch, 2002), such 

as at the application stage, during preclinical training, and during clinical placements. 

Medical students‘ motivations may gradually change through certain psychological 

processes during medical school (Williams et al., 1999, Deci et al., 1985). Experiences 

within the medical school context may shape medical students‘ motivations for studying 

medicine as well. 

Although there has been extensive research on motivation in medical education research 

in recent decades, there is a lack of research into changes in medical students‘ 

motivations for studying medicine during medical school and the factors that may be 

important in any changes observed.  

1.2 Research aim, questions, and objectives 

The primary aim of this thesis is to explore medical students‘ motivations for studying 

medicine before and during medical school, and the relationship between such 

motivations and altruistic attitudes, expectations, and experiences of learning at 

university. 

The research questions are: 

 Do medical students‘ motivations for studying medicine change during 

medical school? 

 Do medical students‘ altruistic attitudes change during medical school? 

 Do medical students‘ experiences of learning at university differ from 

their expectations at the application stage, and do these experiences 

change during medical school? 

 What are the relationships between medical students‘ motivations for 

studying medicine and their altruistic attitudes? 
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 What are the relationships between medical students‘ motivations for 

studying medicine and their expectations/experiences of learning at 

university? 

The research objectives are: 

 To compare, before and after the first year in the medical program, 

medical students‘: 

o motivations for studying medicine;  

o altruistic attitudes; and 

o expectations of learning at university. 

 To compare, before and after the first year of clinical placements in the 

medical program, medical students‘: 

o motivations for studying medicine; . 

o altruistic attitudes; and 

o experiences of learning at university. 

 To explore the relationships between motivations for studying medicine 

and altruistic attitudes. 

 To explore the relationships between motivations for studying medicine 

and expectations/experiences of learning at university. 

There are a number of ways in which these questions and objectives might be explored.  

For example, psychological approaches to this topic would adopt in-depth theories 

relating to motivation, prosocial attitudes and behaviours, then use psychometric 

measures and corresponding statistical analysis to test certain hypothesis against these 

models. A sociological analysis would consider exploring medical students‘ social 

experiences during medical school, looking for similar patterns of regularity, or 

understanding individuals‘ social experiences contextually. A bioethical approach 

would consider focusing on medical students‘ altruistic attitudes, investigate changes to 

such attitudes during medical school, and explore the role of altruistic attitudes in 

motivation for studying medicine and in university experiences. This multi-disciplinary 

thesis will draw on aspects of many disciplines without being grounded completely in 

any particular one. 
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1.3 Thesis outline 

The outline of this thesis and the broad areas covered within each chapter are presented 

in Figure 1. The next chapter, Chapter 2, reviews the literature and sets the context in 

which the study is situated. Chapter 3 outlines the methods used in designing the study, 

recruiting participants, developing questionnaires, and the statistical analysis. Chapters 

4, 5, and 6 present findings concerning medical students‘ reasons for studying medicine, 

altruistic attitudes, and expectations and experiences of learning at university, 

respectively. The final chapter discusses the results as a whole in relation to the research 

questions along with some implications of the study‘s findings for medical education. 
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Figure 1 Thesis outline 

•Medical students‘ motivation 

•Medical students‘ professionalism 

•Two critical transitions at medical schools 

Chapter 2. Literature review 

Current knowledge on motivation 
in medical education and areas 

needing further research 

•Study context and design 

•Recruitment of participants  

•Questionnaires development and piloting 

•Statistical analysis plan 

Chapter 3. Methods 

Study methods 

•Description of reasons for studying medicine 

•Factors of reasons for studying medicine 

•Association between socio-demographic 
characteristics and reasons for studying 
medicine 

•Changes in reasons for studying medicine 

•Clusters of medical students according to 
reasons for studying medicine 

Chapter 4. Reasons for 
studying medicine 

Results regarding reasons for 
studying medicine 

•Description of altruistic attitudes 

•Association between socio-demographic 
characteristics and altruistic attitudes 

•Relationships between altruistic attitudes and 
reasons for studying medicine 

•Changes in altruistic attitudes 

Chapter 5. Altruistic attitudes 

Results regarding altruistic 
attitudes 

•Description of expectations/experiences of 
learning at university 

•Association between socio-demographic 
characteristics and expectations/experiences of 
learning at university 

•Relationships between altruistic attitudes and 
expectations/experiences of learning at 
university 

•Comparison of expectations/experiences of 
learning at university 

Chapter 6 Expectations and 
experiences of learning at 

university 

Results regarding expectations 
and experiences of learning at 

university 

•Summary of study findings 

•Explanations for studying findings 

•Strengths, limitations, and future research  

•Implications 

Chapter 7 Discussion 

How the findings answer the 
research questions & discussion 

of the findings 
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 LITERATURE REVIEWCHAPTER 2.
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2.1 Introduction 

This chapter provides the context in which the study is situated. It starts with a section 

on methods describing the process of literature searching used. Then the main 

motivational theories in medical education are reviewed, thereby providing a history of 

theoretical development in this area and identifying the dominant motivational theory in 

recent medical education research. Thirdly, this chapter organises and reports previous 

research findings around the general topic of ‗motivation‘ at medical school to identify 

research gaps. These studies are categorised according to how they conceptualise 

motivation. For each category, this section summarises related studies and their 

measurement tools, describes the pattern of motivations among subgroups of medical 

students, and emphasises the importance of understanding medical students‘ 

motivations by reporting their influence on multiple outcomes at medical school. 

Fourthly, this chapter reviews the literature around medical professionalism. This 

section starts with the importance of altruism in medicine, so as to build the link 

between motivations and medical professionalism. Then the role of altruism in medical 

professionalism is examined. Next, the literature on the impact of medical training on 

medical professionalism is reviewed to understand the possible changes in medical 

students‘ professionalism. The last section of this chapter describes the two critical 

transitions at medical school, with a review of medical students‘ 

expectations/experiences, together with findings from general tertiary education. This 

chapter finishes with a summary and a brief introduction to the next chapter. 

2.2 Methods 

To identify the literature around medical students‘ motivation, an automated search was 

run through PubMed, EMABSE, and PsycoINFO in Jan 2011 and then updated in 

March 2014 using the key words ‗motivation‘, ‗motivated‘, ‗motive‘, ‗motivator‘, 

‗incentive‘, ‗aspiration‘, ‗aspire‘, ‗medical student‘, ‗medical school‘, ‗undergraduate 

medical education‘. The additional limits set for the first search were ‗in English‘ and 

‗2006.01.01–present‘. The additional limits set for the update were ‗in English‘ and 

‗2011.01.01–present‘. Also, hand searching of the references cited in relevant articles 

was conducted to identify additional resources. 
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To identify the tools used for measuring medical students‘ motivations, a narrower 

search was  developed based on the above search strategy with the additional words: 

‗questionnaire‘, ‗survey‘, ‗measure‘, ‗assess‘, ‗evaluate‘, ‗tool‘, ‗instrument‘, and 

‗scale‘. This search was conducted in June 2013 and then updated in March 2014. 

Additional limits set for the first search were ‗in English‘ and ‗1966.01.01–present‘. 

Identification of the literature around medical professionalism and learning transitions 

at medical schools started with hand searching of the references cited in key review 

articles, reports from authority organisations, and frequently cited articles in the fields. 

More articles were then identified using ‗snow-ball‘ searching from the reference list of 

already identified literature until the same references kept reappearing. The searching 

was updated regularly as the study progressed. 

2.3 Theories for understanding medical students’ motivations 

Motivation is ‗the forces that drive people to act‘ (Williams et al., 1999). A more 

complicated definition by Brissette and Howes is that motivation is the: 

‘translation of a person’s basic psychological needs and drives, filtered 

through their view of the world, toward an action with an anticipated 

result’.(Brissette et al., 2010, p.1) 

As a key concept in psychology, the importance of motivation has been realized since 

early studies of education. In spite of this, it has not been until recent decades that 

motivation has become the focus of research in medical education.  

Theories of motivation related to general education have been developing since the 

early 20
th

 century. The key theories adopted to understand undergraduate medical 

education are the following three: Andragogy, Social Cognitive Theory (SCT), and 

Self-Determination Theory (SDT) (Mann, 1999, Williams et al., 1999, Brissette et al., 

2010). Both Andragogy (Knowles et al., 2012) and SDT (Williams et al., 1999, Deci et 

al., 1985) emphasize the distinction between intrinsic and extrinsic motivations. 

Intrinsic motivations mean that students are motivated by the internal feeling that an 

activity itself is interesting, enjoyable, satisfactory or important; extrinsic motivations 

mean that students are motivated by external drives. In Andragogy, motivation is 
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dichotomized into intrinsic and extrinsic types, while in SDT a more complex topology 

of motivations is discussed. In contrast, in SCT (Bandura, 1986) little is discussed about 

the type of motivations. The focus is put on the level of learner‘s motivations. The rest 

of this section describes and compares these three theories in time order, to provide a 

progressive history of theoretical development of understanding medical students‘ 

motivations, and to highlight the dominant role of SDT in recent medical education 

research. 

2.3.1 Andragogy 

Andragogy (Knowles et al., 2012) refers to the art and science of adult teaching and 

learning. Compared with child education (pedagogy), andragogy emphasizes the 

autonomy of leaners. The objectives of andragogy - mature adults - are considered to be 

able to direct their learning themselves, while teachers are expected to facilitate the 

learning. According to andragogy, as adult learners, medical students should be 

responsible for directing their own educational paths, such as to understand their own 

reasons for learning, to plan and to implement their learning. Along with such autonomy 

in learning, the motivations of adult learners have been transferred from extrinsic to 

intrinsic motivations: 

 ‘While adults are responsive to some external motivators (better jobs, 

promotions, higher salaries, and the like), the most potent motivators are 

internal pressures (the desire for increased job satisfaction, self-esteem, 

quality of life, and the like).’(Knowles et al., 2012, pp. 68) 

However, Misch (2002) has argued that whether medical students have intrinsic or 

extrinsic motivations depends on the context of training at medical schools. The 

intrinsic and extrinsic motivations are difficult to differentiate and are always 

interrelated. To dichotomise motivations just into intrinsic  and extrinsic ones does not 

reflect the complicated factors  motivating medical students in medical education 

(Misch, 2002). For example, motivations attached to the activity of studying medicine 

can be both the intrinsic ones of being interested in medicine and the extrinsic ones such 

as being attracted to the high prestige and high income. These motivations are bound to 

each other and both types may dominate medical students‘ behaviours in differing 
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situations. In summary, Andragogy is too simplistic to be applied to an understanding of 

the complex motivations related to medical study. 

2.3.2 Social Cognitive Theory 

Bandura‘s Social Cognitive Theory (SCT) (1986) emphasizes the association between 

incentives and motivations. It is asserted that all people are capable of conducting 

certain strategies towards certain rewards that they value. Therefore, in this theory, 

appropriate goal setting with rewards is one of the critical strategies involved in the 

enhancement of medical students‘ motivations. For example, realistic goals may 

enhance motivations while too difficult or too easy goals may diminish motivations.   

Based on SCT, Mann discussed a few issues in relation to goal setting in medical 

education (1999) . Mann argued that, though the stated intentions of medical curricula 

are to teach students ‗how to learn‘, ‗how to understand‘ and ‗how to apply, analyse and 

synthesise information‘, the assessment system implies that the key for successful 

performance is to remember the available information. Also, though medical educators 

accept certain professional qualities, such as being altruistic, dutiful and skilful, as 

educational goals, medical students may observe that medical faculty have a different 

set of professional qualities and that students are rewarded for these professional 

qualities. Again, there is a mismatch between medical institutions‘ goals and medical 

students‘ personal goals. For example, Mann pointed out that though both medical 

institutions and medical students share the goal of excellent performance, institutions 

also want to produce caring doctors, which is less appreciated by medical students as 

personal goals. Mann‘s principal suggestion is to clarify and negotiate these gaps in 

goal setting, to match assessment and rewards with institutional goals, and to direct 

learners to desired learning objectives with appropriate feedback on performance.  

Though SCT serves as a very good framework for discussing the above issues, it has 

been  criticised for placing too much emphasis on the level of motivations (Williams et 

al., 1999). Researchers who consider motivations only from the perspective of quantity 

may concentrate on the conditions influencing the level of motivations, while tending to 

ignore the social factors associated with different types of motivations and the way in 

which different types of motivations may impact on educational outcomes at medical 

school.  
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2.3.3 Self-Determination Theory 

In 1999, Williams (1999) suggested the adoption of  Self-Determination Theory (SDT) 

(Deci et al., 1985) in understanding medical students‘ motivation. Similar to Andragogy, 

SDT motivation is perceived as not only a variable which varies by quantity, but also a 

variable which can be categorized by quality. SDT has recently been widely discussed 

and utilised in medical education (Ten Cate et al., 2011).  

According to SDT, motivation is conceptualised as a continuum with intrinsic 

motivation and amotivation as two opposite extremes (Figure 2). Intrinsic motivation is 

the most autonomous. Intrinsically motivated behaviours are regulated with the 

regulation type called self-determination, which means that the motivation is 

determined and generated by oneself. This type of motivation is called ‗intrinsic‘ 

because it is an internal personal drive of feeling that an activity is interesting, enjoyable, 

satisfactory or important. This feeling may arise from discovery, challenge and effective 

problem solving. On the other end of this continuum is amotivation. Amotivation means 

lack of motivation, which is the least autonomous and has no particular regulation of 

behaviours. 

 

Figure 2 The spectrum of motivation according to SDT 

 

Notes: Adapted from Deci and Ryan (Deci et al., 2000) 
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Between these two extremes, there is a range of extrinsic motivations, with four types of 

behaviour regulation: integrated regulation, identified regulation, introjected regulation 

and external regulation (from a high level of autonomy to a low level of autonomy). 

Integrated regulation means the importance of an activity has been fully integrated into 

oneself. This occurs when a person finds a certain activity to be congruent with personal 

needs and beliefs but not enjoyable in itself. Identified regulation means learners have 

identified the importance and value of an activity and accepted the behaviour  in 

relation to their own intention; such an activity might involve organised learning for 

examinations. Introjected regulation means the importance of an activity has been 

realised but the behaviours are still controlled by what they ‗should‘ do, such as an 

activity demonstrating self-worth. External regulation means that the behaviours are 

controlled by explicit or implicit external demands, rewards or punishments, such as 

being motivated by pressure or expectation from others. 

Intrinsic motivation, integrated regulation, and identified regulation are autonomous 

motivations, while introjected regulation and external regulation are controlled 

motivations. It has been shown that autonomous motivations promote greater learning 

outcomes while controlled motivations are likely to diminish autonomous motivations 

and to bring about negative effects (Deci et al., 1996, Koestner et al., 1984, Ryan et al., 

1989, Vansteenkiste et al., 2005a, Vansteenkiste et al., 2005b, Deci et al., 1999).To sum 

up, the type of motivations matters. It is argued in SDT that different types of 

motivations, even when the level is high, may lead to very different outcomes. 

Therefore, rather than only emphasising the level of motivations, it is necessary to 

understand the types of motivations and the conditions in which a certain type of 

motivation is generated. 

According to SDT, intrinsic motivations and extrinsic motivations can be transformed 

into each other. Extrinsic motivations can be internalised towards intrinsic motivations 

if the following three physiological needs are met: need for autonomy, need for 

competence, and need for relatedness (Deci et al., 1985, Ryan et al., 2000). Autonomy 

refers to the feeling of acting out of one‘s own desire. It supports a teaching approach in 

which more freedom and options are provided while less pressure is given (Ten Cate et 

al., 2011). Competence refers to the perception of confidence in oneself (Ten Cate et al., 

2011). Within this domain, the use of selection and assessment, positive feedback and 
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appropriate learning challenges are areas of research. Relatedness refers to a feeling of 

belongingness to a significant community (Ten Cate et al., 2011). Studies looking at 

improving relatedness consider the provision of emotional support, connection of 

knowledge to actual practice, and contact with real patients (Ten Cate et al., 2011).  

SDT has been widely discussed and adopted in recent medical education research. 

Compared with Andragogy, SDT better reflects the complexity of actual situations in 

medical training, where motivation is conceptualised into a continuum and factors 

causing transformation between different types of motivations are also included in the 

theory. Compared with SCT, SDT takes the types of motivations into consideration, 

thereby providing theoretical support for research to explore varied combinations of 

levels and types of motivations in medical education. 

2.4 Medical students’ motivations 

As can be seen from the theories outlined above, the adoption of different theories may 

provide different perspectives from which to understand medical students‘ attitudes and 

behaviours in medical training; the adoption of different theories also leads to different 

research foci and has different implications for undergraduate medical education. 

Obviously, motivation is a multi-faceted concept (Mann, 1999). Under the big umbrella 

of motivation, most existing literature has explored medical students‘ motivations for 

studying medicine and/or a medical career, while some has also explored academic 

motivation, achievement motivation, and motivations for undertaking study/learning. 

This section reviews the literature on each type of the above mentioned motivations in 

terms of its definition, measurement, patterns among medical students, and impact. 

2.4.1 Motivations for studying medicine and/or a medical career 

The literature on medical students‘ motivations for studying medicine and/or a medical 

career has mostly focused on the reasons behind the decision for entering medicine. The 

question asked in research on this type of motivations is ‗why do students study 

medicine/choose a medical career?‘ A summary of tools used for measuring medical 

students‘ motivations for studying medicine and/or a medical career is provided in 

Table 1. In this table, the citations for each tool include both the studies on the tool 

development and validation (Nieuwhof et al., 2004, Kusurkar et al., 2011) and the 
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studies where the measurement tool was applied to medical students. The latter are 

expanded on in the text.  
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Table 1 Summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Burkett et al., 1981) 

 

Reasons for 

choosing 

medical career 

Self-administered 

questionnaire with 

four items 

indicating 

motivational 

factors; rating the 

importance of each 

motivating factor 

Not reported Not reported 
N/A 

1743 third year medical 

students from 112 US 

medical schools (Burkett 

et al., 1981) 

(Harth et al., 1990) Reasons for 

choice of 

medicine as a 

career 

Self-administered 

multiple response 

questionnaire with 

8 items; choosing 

reasons decisive for 

studying medicine  

Not reported Not reported N/A 164 matured-age and 328 

normal-age entrants who 

graduate from the 

University of Queensland 

Medical School (Harth et 

al., 1990) 

(Alfayes et al., 1990) Interest in 

pursuing 

medical 

education, and 

social factors 

motivating 

students‘ choice 

of a medical 

career  

Details not 

provided 

Not reported Not reported 
N/A 

153 fifth- and sixth-year 

medical students at King 

Abdulaziz University in 

Saudi Arabia (Alfayes et 

al., 1990) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Price et al., 1994a) Reasons for 

wishing to 

study medicine 

Self-administered 

visual analogue 

scales; unknown 

number of items  

Not reported Content: extracted from course 

entry questionnaire 

Construct: factor analysis 

1) altruistic 

2) financial security 

3) intellectual 

challenge 

4) social reason 

About 480 students 

entering the university of 

Queensland MBBS course 

in 1983 and 1984 (Price et 

al., 1994a) 

(Todisco et al., 1995) Motivations 

relevant to 

choice of 

medicine as a 

career  

Self-administered 

questionnaire with 

ten motivations; 

ranking the 

motivations in 

importance for 

choice of medicine 

as a career 

Not reported Content: derived from a 

previous pilot study and 

literature review 

N/A 
645 medical students 

entering the Faculty of 

Medicine at the university 

of Sydney (Todisco et al., 

1995) 

(Klimidis et al., 

1997) 

Reasons for 

studying 

medicine 

Self-administered 

six-point Likert scale 

with 18 items 

indicating reasons for 

entering medical 

training;  rating the 

importance of each 

reason 

Not reported Construct: detect difference by 

sex 

Criterion: correlation with 

Rokeach Value Survey 

N/A 
110 medical student 

volunteers in the medical 

course at the University of 

Melbourne, Australia 

(Klimidis et al., 1997) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Vaglum et al., 

1999a)  

Motives 

influencing the 

decision to 

study medicine 

Self-administered 

four-point Likert 

scale with 14 

reasons; rating 

importance for 

decision to study 

medicine  

Internal 

consistency 

(Cronbach‘s 

alpha): 0.51-

0.73 

Content: developed based on 

literature review and authors‘ 

experiences 

Construct: factor analysis 

1) people 

orientation 

2) interest for 

natural science 

3) status/security 

orientation 

420 first year medical 

students in four Norwegian 

universities (Vaglum et al., 

1999a) 

202 first-year medical 

students enrolled at the 

Faculty of Medical 

Sciences, Nova University 

(Goncalves-Pereira et al., 

2013) 

(Crossley et al., 

2002) 

Motivations 

towards career 

choice 

Self-administered 

five-point Likert 

scale with 17 items 

addressing six 

dimensions of 

motivations; rating 

the level of 

agreement 

Not reported Content: based on previous 

studies 

1) status and 

security 

2) nature of 

occupation 

3) career 

opportunities 

4) patient care and 

working with 

people 

5) use of personal 

skills 

6) interest in 

science 

80 medical students and 80 

dental students at 

University of Manchester 

(Crossley et al., 2002) 



 

18 

Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Wierenga et al., 

2003) 

Motivational 

factors for 

entering a 

medical 

program 

Self-administered 

four-point Likert 

scale with 15 items;  

rating how decisive 

each item is as a 

factor for entering a 

medical program 

Not reported Content: items developed from 

reviewing literature and from 

discussions with students and 

lecturers 

Construct: factor analysis 

1) people oriented 

2) interest in natural 

3) sciences  

4) prestige 

5) good 

6) grades 

7) structured 

programme 

219 all first year medical 

students at two medical 

schools of  University of 

the West Indies (Wierenga 

et al., 2003) 

(Rolfe et al., 2004, 

Sulong et al., 2014) 

Motivations 

for studying 

medicine 

Self-administered 

questionnaire with 11 

reasons; giving a 

‗yes‘ or ‗no‘ answer 

to each item as a 

reason for choosing 

to study medicine 

Not reported  Content: based on graduate 

survey by Newcastle Medical 

school (Australia) in 1990 and 

authors‘ experiences 

Face: pilot study 

N/A 916 medical graduates from 

the first 16 graduating years 

of the University of 

Newcastle Medical School 

(Rolfe et al., 2004) 

340 graduate-entry medical 

students and 520 

undergraduate-entry 

medical students from 

University College Cork 

and University of Limerick 

(Sulong et al., 2014) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

Strength of 

Motivation for 

Medical School 

(SMMS) 

questionnaire 

(Nieuwhof et al., 

2004, Hulsman et al., 

2007b, Kusurkar et 

al., 2010, Kusurkar et 

al., 2011, Luqman, 

2013) 

Strength of 

motivation to 

start and 

pursue medical 

training: 

(student‘s 

readiness to 

start and 

continue 

medical 

training 

regardless of 

sacrifices 

(time, money, 

energy), 

setbacks, or 

disappointing 

perspectives) 

Self-administered 

five-point Likert 

scale with 16 

statements describing 

situations realistic to 

medical students; 

rating the level of 

agreement 

Internal 

consistency 

(Cronbach‘s 

alpha): 0.79 

(overall), 0.55-

0.70 (three 

factor solution) 

Inter-rater: 0.45-

0.99 

Test-retest: 

rho=0.71  

Content: generated, discussed 

and rephrased by experts; 

associations with between 

SMMS scores and 

prototypicality judgement of 

item validity (rho from 0.13 to 

0.57). 

Construct: negative correlation 

with students ‗ambivalence 

towards study‘ (rho=-0.28); 

different SMMS scores 

between medical students 

selected by qualitative 

procedure and lottery 

procedure; factor analysis; 

significant correlations with 

Academic Motivation Scale 

and exhaustion scale. 

Criterion: positive correlations 

with premedical students‘ 

determination to start medical 

school (rho=0.65);  

1) Willingness to 

sacrifice 

2) Readiness to start 

3) Persistence  

329 1st year and 220 2nd 

year medical students at the 

University of Amsterdam in 

Netherland (Hulsman et al., 

2007b) 

620 non-graduate entry  

medical students and 161 

graduate entry medical 

students at the University 

Medical Center Utrecht in 

Netherland (Kusurkar et al., 

2010) 

4162 medical students in 

different years from two 

universities, UMC Utrecht 

and VUmc Amsterdam, in 

Netherlands (Kusurkar et 

al., 2011) 

504 all year medical 

students at Foundation 

University Medical 

College, Islamabad 

(Luqman, 2013) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Frischenschlager et 

al., 2005) 

Reasons for 

choosing 

medicine 

15 items. 

Other details not 

reported. 

Not reported Not reported N/A 1327 freshman at the 

Medical University of 

Vienna (Frischenschlager et 

al., 2005) 

(Haidinger et al., 

2005) 

Medical study 

motivations 

16 items, on a linear 

analogue scale from 

0 to 100 mm. Other 

details not reported 

Not reported Not reported N/A 1327 freshman at the 

Medical University of 

Vienna (Haidinger et al., 

2005, Frischenschlager et 

al., 2005) 

Medical Situation 

Questionnaire 

(MSQ) (McManus et 

al., 2006)  

generic 

motivations 

for medicine 

as a career 

(attractions of 

being a doctor) 

Self-administered 

questionnaire; 9 

detailed realistic 

medical scenarios; 

ranking the attraction 

of three different 

aspects of medical 

practice in each of 

the scenarios 

Internal 

consistency 

(Cronbach‘s 

alpha): 0.507-

0.671 

Construct: factor analysis; 

correlations with background 

factors such as demographics, 

personality, and learning styles 

Face: piloted with medical 

applicants 

1) indispensability 

2) helping people 

3) respect 

4) science 

Sample size unknown, 

responses from 2876 

representatives of 

applicants to medical 

schools in UK (McManus 

et al., 2006)  
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Molnar et al., 2006, 

Molnar et al., 2008) 

Motivational 

factors for 

choosing the 

medical 

profession 

Self-administered 5-

point Likert scale 

with 13 items; rating 

extent of the role 

played by the given 

motivational factor in 

choosing the medical 

profession 

Internal 

consistency 

(Cronbach‘s 

alpha*): 0.44-

0.63 

*11 out of 13 

items are 

suitable for 

factor analysis 

Content: based on literature 

review and previous 

experiences 

Construct: factor analysis 

1) careerism 

2) altruism 

3) idealism 

1565 second- to sixth-year 

students of general 

medicine at two Medical 

Schools in Debrecen and 

Szeged (Molnar et al., 

2006, Molnar et al., 2008) 

(Puljak et al., 2007b)  Motives for 

medical school 

enrolment 

Self-administered 

five-point Likert 

scale with 16 

motives in favour of 

medical school 

enrolment; rating the 

level of agreement 

Internal 

consistency 

(Cronbach‘s 

alpha):0.88-0.89 

Content: developed from 

authors‘ experiences 

Construct: factor analysis 

1) love for medical 

profession 

2) humanity of 

medicine 

3) interest in human 

body structure 

and function 

4) interest in 

science 

5) opportunity to 

work with people 

1146 applicants to and 98 

final-year medical students 

at Croatian medical schools 

(Puljak et al., 2007b) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Saad et al., 2011)  Factors for 

choosing 

medicine as a 

profession 

Self-administered 4-

point Likert scale 

(from no impact to 

strong) with7 items; 

indicating how 

influential the factor 

are in leading to their 

choices. 

Not reported Content: items developed 

based on a pilot study 

N/A 150 students from Dow and 

Sindh Medical Colleges 

who selected medicine as 

their profession and 150 

non-medical students from 

another institution (Saad et 

al., 2011) 

(Girasek et al., 2011) Motivations 

for choosing 

medical career  

Self-administered 

five-point Likert 

scale with  15 items 

addressing eight 

dimensions of 

motivations; rating to 

what extent each 

factor influenced the 

choice of medical 

career 

Not reported Not reported 
N/A 

939 first-year medical 

students and 713 resident 

doctors in four medical 

faculties in Hungary 

(Girasek et al., 2011) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Agyei-Baffour et al., 

2011) 

Professional 

motivation 

crowding 

(conflicts 

between 

extrinsic and 

intrinsic 

motivations) 

Self-administered 

questionnaire with 

five items of intrinsic 

motivation factors 

and seven extrinsic 

motivation factors; 

identifying the top 

three factors as 

motivations to study 

medicine.  

Not reported Content: developed after seven 

focus groups discussions 

1) Intrinsic 

2) Extrinsic 
310 fourth year medical 

students from two public 

universities in Ghana 

(Agyei-Baffour et al., 2011) 

(Vahid Dastjerdi et 

al., 2012)  

 

Study motives 

for a 

professional 

career 

Self-administered 

five-point Likert 

scale with 17 

motivational factors 

for medical study; 

rating the importance 

of each motive 

Internal 

consistency 

(Cronbach‘s 

alpha): 0.78 

Test-retest: 

mean test-retest 

intra-class 

correlation 

coefficient=0.78 

Content: designed according to 

previous studies. 

Construct: factor analysis 

Face: expert and students 

review; pilot study. 

1) social and 

professional 

status 

2) health care and 

people 

3) Others' 

recommendation 

4) personal interest 

and nature of 

occupation 

5) occupational 

experience 

6) personal life 

350 medical and 470 dental 

final year students from 4 

medical schools (Vahid 

Dastjerdi et al., 2012) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Shahab et al., 2013) Reason for 

choosing 

medical 

profession 

Self-administered 

questionnaire with 

five statements each 

describing one 

reason for choosing 

medical profession; 

indicating yes or no 

to each reason 

Not reported Content: based on literature 

review; expert review 

N/A 200 medical students from 

all five years of the MBBS 

course at Khyber Medical 

College, Peshawar, 

Pakistan (Shahab et al., 

2013) 

(Salem et al., 2013) Motives to 

study 

medicine/enter 

medical school 

Choose one motive 

from 6 options 

Not reported Content: based on literature 

review; expert review 

Face: expert review; pilot 

study 

N/A 232 medical students in the 

Faculty of Medicine at 

King Fahad Medical City, 

King Saud Bin Abdulaziz 

University (Salem et al., 

2013) 

(Pagnin et al., 2013) Reasons for 

choosing to be 

a doctor 

The question ‗Why 

did I choose to be a 

doctor‘ with seven 

answer options. Only 

one answer could be 

checked. 

Not reported Content: answer options were 

generated from previous 

written response to the same 

open-ended question 

N/A 327 medical students 

enrolled in the first, second, 

fourth, and sixth year at the 

Fluminense Federal 

University, Brazil (Pagnin 

et al., 2013) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Hayes et al., 2013) Factors 

affecting 

choosing 

medicine 

Self-administered 

five-point Likert 

scale with 13 items; 

guide question not 

provided 

Not reported Not reported 
N/A 

1137 medical students (first 

and final year) and young 

doctors (interns and 

residents) from six medical 

colleges in Nepal (Hayes et 

al., 2013) 

(Kim et al., 2013) Motivations 

and interest in 

the study of 

medicine 

Self-administered 

questionnaire; 

respondents were 

asked to choose one  

from a variety of 

options respectively  

regarding 

motivations for 

getting into medical 

school, and what was 

interesting about 

studying medicine, 

respondents also rate 

their levels of 

interest in the study 

of medicine on a 

five-point Likert 

scale 

Not reported Content: questions derived 

from the instrument used in a 

previous study 

Face: pilot study 

N/A 
2313 students at six Korean 

medical schools (Kim et al., 

2013) 
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Table 1 (Continued) summary of tools used for measuring medical students’ motivations for studying medicine and/or a medical career 

Citation What is 

measured? 

Description Psychometric properties* Factors identified Study populations 

Reliability Validity 

(Diwan et al., 2013) Reasons for 

opting for a 

medical career 

Not reported Not reported Not reported 
N/A 

Sample size unknown, 

responses from 792 first 

year medical students in 5 

public and 4 private 

medical schools (Diwan et 

al., 2013) 

(Morley et al., 2013) Motivations 

for pursuing a 

medical career 

Self-administered 

five-point Liker scale 

with 11 statements 

describing factors in 

considering a career 

in medicine; rating 

the level of 

importance 

Internal 

consistency: 

good 

Cronbach‘s 

alpha (exact 

statistics not 

reported) 

Construct: factor analysis 
1) Employment and 

job security 

2) Idealism in 

medicine 

3) Attraction to 

medicine 

4) Status and 

income 

640 medical students from 

year one and year two at an 

allophathic medical school 

in the northeastern region 

of the United States 

(Morley et al., 2013) 
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Patterns 

Studies from Europe and Australian have reported that students were mainly motivated 

to study medicine by the humanistic aspects of the profession, followed by the attraction 

of medicine as a science, including  such aspects as wanting to help people, interacting 

with people, and enjoying science (Vaglum et al., 1999b, Puljak et al., 2007a, Rolfe et 

al., 2004, Klimidis et al., 1997, Molnar et al., 2008). These motivations were similar to 

key factors motivating medical students to choose a medical career found in other 

studies (Girasek et al., 2011, Todisco et al., 1995, Crossley et al., 2002, Pagnin et al., 

2013). These motivations are intrinsic ones according to SDT because they arise from 

the internal feeling that an activity itself is interesting, enjoyable and satisfactory (Deci 

et al., 1985, Williams et al., 1999). 

Similar findings were also reported elsewhere in the world, but in some countries a few 

extrinsic motivations were also reported to be important. For example, the family‘s 

influence was reported as one of the most important motivations for choosing the 

medical profession in two studies from Pakistan (Shahab et al., 2013, Saad et al., 2011) 

and one study from India (Diwan et al., 2013). Social and professional status was also 

found to be one of the top motivations for studying medicine in Iran (Dastjerdi et al., 

2012), Nepal (Hayes et al., 2013), and India (Diwan et al., 2013). In a study from Korea, 

job security was the most common motivation for studying medicine, followed by 

interest in learning biomedicine (Kim et al., 2013).  

It seems from the studies outlined above that, while the humanistic and scientific 

aspects of medicine are reported as the main factors motivating medical students to 

study medicine and/or choose a medical career, some cultural differences still exist. The 

research reporting direct comparison of medical students from different cultural 

backgrounds is limited. One study in the UK comparing medical applicants of different 

ethnic groups reported that non-white medical applicants were less motivated to study 

medicine by the desire for helping people, and were more motivated  by the scientific 

aspects of medicine (McManus et al., 2006). One study in Australia comparing Asian 

and ‗English speaking background‘ medical students reported that Asian medical 

students  have higher motivations for achieving status and satisfying their parents 

(Klimidis et al., 1997). 
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What a number of studies here show is that motivations for studying medicine also vary 

by sex. Male medical students were more motivated by financial reasons (Klimidis et al., 

1997, Price et al., 1994a), social prestige/status (Wierenga et al., 2003, Vaglum et al., 

1999a), interest in science and the need to be indispensable (McManus et al., 2006); 

while female medical students were more motivated by the desire to help people 

(Burkett et al., 1981, Vaglum et al., 1999a), the opportunity to work with people 

(Wierenga et al., 2003, Vaglum et al., 1999a), ‗exercising personal skills‘ and ‗working 

with ideas‘(Klimidis et al., 1997).  

Entry type also results in differences in motivations for studying medicine. It has been 

found that those students who entered medical school with a tertiary level education 

(graduate-entry medical students) were more motivated by altruistic reasons, such as the 

desire for helping others and curing/preventing disease (Harth et al., 1990, Rolfe et al., 

2004), while the students who entered medical school directly from high school 

(undergraduate entrants) were more motivated by parental expectations (Harth et al., 

1990, Rolfe et al., 2004, Sulong et al., 2014) and by intellectual satisfaction and 

financial reasons (Sulong et al., 2014). Undergraduate entrants were more motivated by 

professional independence (Sulong et al., 2014), while in another study this motivation 

is more important for graduate-entry medical students (Rolfe et al., 2004). 

Research comparing first and second year medical students found that second year 

students emphasised more the importance of status/income as a motivation for a 

medical career, while putting less  importance on ‗desire to serve my community‘ 

(Morley et al., 2013). It was also reported that final year medical students reported less 

interest in both scientific and altruistic aspects of medicine (Puljak et al., 2007a). In 

contrast, some researchers observed that prestige, money and success were more 

important for first year students as motivations for studying medicine, while relieving 

suffering and the importance of medicine for mankind were more important for final 

year medical students (Powell et al., 1987). 

Regarding the overall level of motivation for studying medicine, female students, older 

students, and graduate-entry medical students had stronger motivation for entering 

medical school (Kusurkar et al., 2010). Also, those selected by a multifaceted process 

(composed of essay, academic tests, and social tests) had stronger motivation for 

entering medical school than those admitted randomly (without any criteria) or selected 
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solely based on grade point averages (GPAs) (Hulsman et al., 2007a). In addition, the 

support of parents and teachers also had a positive effect on students‘ motivations to 

apply to medical school (McHarg et al., 2007).  

One study also found that age, parents‘ education and marital status were associated 

with medical students‘ professional career motivations (Dastjerdi et al., 2012). However, 

since this study also included a comparable number of dental students in the analysis 

and there was no further stratified analysis, the findings are less applicable to medical 

students.   

Impacts 

Motivations for studying medicine and/or a medical career impact on multiple aspects 

of medical training. McManus (McManus et al., 2006) found associations between 

indispensability as motivation for a medical career and a strategic approach to learning, 

in which individuals were studying out of the need for success and had  study styles 

designed for examination success. McManus also found relationships between the 

importance of being respected as motivation for a medical career and a surface approach 

to learning, in which individuals are learning out of fear of failure and  are using  rote 

learning (McManus et al., 2006). In contrast, more intrinsic motivations - the interest in 

science as a motivation for a medical career - was found to be related to openness to 

experience (McManus et al., 2006). 

Motivations for studying medicine and/or a medical career were found to be associated 

with academic performance. Students with higher level of intellectual motivations for 

studying medicine had higher GPAs (Price et al., 1994b), while those motivated by 

social gains, financial benefits, or family wishes were reported to have lower GPAs 

(Alfayes et al., 1990). Also, a study comparing medical students who gained high scores 

and those who failed two attempts in a year one test found that the successful students 

stated more often they ‗enjoy acquiring knowledge‘ and considered study success 

important (Frischenschlager et al., 2005, Haidinger et al., 2005). However, the 

associations between motivations for studying medicine and academic performance are 

not significant in some studies (Salem et al., 2013, Luqman, 2013). 

Some studies also reported associations between the motivations for studying medicine 

and/or a medical career and medical students‘ mental status. Students, motivated 
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towards a medical career by external pressure, better economic conditions, and greater 

occupational satisfaction, tend to have a poorer mental status such as anxiety and 

depression (Karaoglu et al., 2010). Those who were motivated by personal illness or 

family member's illness or death were more likely to have burnout (Pagnin et al., 2013). 

Regarding future practice, a larger percentage of those who report that they are sure to 

stay in the medical profession after graduation believed that choosing a helping career 

and the suitability of the profession was important, compared with those who were not 

sure whether they would work as doctors in the future (Molnar et al., 2006). Medical 

students with higher levels of intrinsic professional motivations were more willing to 

work in rural areas compared with those with weak intrinsic professional motivations; 

this result was reversed for those with strong extrinsic professional motivations (Agyei-

Baffour et al., 2011). However, these differences were no longer significant after 

adjusting for demographic characteristics (Agyei-Baffour et al., 2011).  

In addition, one study found a weak association between medical students‘ empathy and 

person-oriented motivations, such as ‗opportunities to work/help people‘ (Goncalves-

Pereira et al., 2013). 

2.4.2 Academic motivation 

Academic motivation refers to one‘s motivation towards education (Vallerand et al., 

1992). A summary of the tools used for measuring medical students‘ academic 

motivation is provided in Table 2. As can be seen, there are only three reported tools for 

measuring academic motivation. The Academic Motivation Scale developed by 

Vallerand et al. (1992) is the one most frequently used in research. This scale includes 

seven subscales based on SDT: intrinsic motivations to know, to accomplish things and 

to experience stimulation; extrinsic motivations with identified regulation, introjected 

regulation, and external regulation; and amotivation. In this table, the citations for each 

tool include both the studies on the tool development and validation(Vallerand et al., 

1992, Ali et al., 2005) and the studies where the measurement tool was applied to 

medical students. The latter are expanded on in the text.
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Table 2 Summary of tools used for measuring medical students’ academic motivations 

Citation What is 

measured? 

Description Psychometric properties Types/ 

Constructs 

Study populations 

Reliability Validity 

Academic 

Motivation Scale 

(AMS) (Vallerand 

et al., 1992, 

Sobral, 2004, 

Sobral, 2008, 

Park et al., 2012, 

Hommes et al., 

2012, Kusurkar et 

al., 2013a, 

Kusurkar et al., 

2013b, Del-Ben et 

al., 2013) 

Academic 

motivation 

Self-

administered 

seven-point 

anchored scale 

with 28 items 

divided into 

seven subscales 

of four items 

each; rating the 

extent of each 

item 

corresponds to 

one reason  

Internal 

consistency 

(Cronbach‘s 

alpha): 0.63-

0.86 

(mean=0.81) 

Test-retest: rho 

from 0.71 to 

0.83 

(mean=0.79) 

Content: translated 

from a French tool 

using parallel back 

translation; committee 

assessment of items. 

Construct: constructs 

of the original French 

tool is based on self-

determination theory; 

factor analysis 

Criterion: gender 

difference with the 

French version were 

replicated 

Face: a pretest with 10 

junior college students 

1) Intrinsic motivations 

(IM) to know 

2) IM to accomplish 

things 

3) IM to experience 

stimulation 

4) extrinsic 

motivations (EM) 

from identification 

5) EM from 

introjection 

6) EM from external 

regulation 

7) Amotivation 

297 medical students registered for the third 

term at the University of Brasilia (Sobral, 

2004, Sobral, 2008) 

Sample size unknown, responses from 160 

medical students entering their third year at 

the University of Ulsan College of Medicine 

in Seoul, Korea. (Park et al., 2012)  

301 first year medical students at Maastricht 

University medical school in The 

Netherlands (Hommes et al., 2012) 

2020 medical students from all six years of 

the medical course at University Medical 

Center Utrecht, the Netherlands  (Kusurkar et 

al., 2013a) 

1742 year two to six medical students of VU 

University Medical Center Amsterdam 

(Kusurkar et al., 2013b) 

100 year one medical students at the Faculty 

of Medicine of Ribeira˜o Preto, University of 

Sa˜o Paulo (Del-Ben et al., 2013) 
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Table 2 (Continued) summary of tools used for measuring medical students’ academic motivations 

Citation What is 

measured? 

Description Psychometric properties Types/ 

Constructs 

Study populations 

Reliability Validity 

Inventory of 

School 

Motivation (ISM) 

(Ali et al., 2005, 

Yousefy et al., 

2012) 

Academic 

motivation 

Self-

administered 

five-point Likert 

scale with 43 

items addressing 

eight 

dimensions of 

motivation; 

rating the level 

of agreement. 

Internal 

consistency 

(Cronbach‘s 

alpha): 0.67-

0.82 

(subscales, 

mean=0.76), 

0.93 (overall) 

Construct: developed 

based on Personal 

Investment Model 

Criterion: ISM scores 

are predictors for with 

school achievement 

(math, English and 

GPA) and school 

attendance 

1) Task 

2) Effort 

3) Competition 

4) Social power 

5) Affiliation 

6) Social concern 

7) Praise 

8) Token  

422 medical students, from 4th to final year 

at School of Medicine, Isfahan University of 

Medical Sciences (Yousefy et al., 2012) 

Intrinsic 

Motivation Scale 

Toward Learning 

(Tanaka et al., 

2009, Tanaka et 

al., 2012) 

Intrinsic 

academic 

motivation 

towards 

learning 

Self-

administered 

four-point Likert 

Scale, with 30 

questions; guide 

question not 

provided 

Internal 

consistency 

and test–retest 

reliability are 

generally good 

Criterion: satisfactory 

associations with 

school records, 

performance of 

voluntary homework 

and evaluation by 

teachers 

Intrinsic motivation 
96 year two medical students at Osaka City 

University Graduate School of Medicine 

(Tanaka et al., 2009) 

120 year two medical students at the Osaka 

City University (Tanaka et al., 2012) 
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Patterns 

Two studies from Brazil reported that among all sub-categories of academic motivation, 

medical students have the highest level of extrinsic motivation with identified regulation, 

followed by intrinsic motivation to know and to achieve (Sobral, 2004, Del-Ben et al., 

2013). It was also found that, after the first year at medical school, extrinsic motivation 

with identified regulation and all three types of intrinsic academic motivation (to know, 

to accomplish things, and to experience stimulation) declined (Del-Ben et al., 2013). 

Similar to the differences in motivations for studying medicine and/or a medical career, 

research has also reported gender difference in academic motivation. Female medical 

students had a higher level of academic motivation with identified regulation, while 

male medical students had a higher level of extrinsic academic motivation, or 

amotivation (Sobral, 2004, Kusurkar et al., 2013b, Kusurkar et al., 2013a). Male 

students have also been found to have higher academic motivation in relation to effort 

and to  competition than female medical students (Yousefy et al., 2012). 

It has been reported that medical students selected based mainly on GPAs had lower 

autonomous academic motivation and higher amotivation compared with the students 

who were selected based on a ‗qualitative methods‘ (Kusurkar et al., 2013b). The 

‗qualitative methods‘ were not clearly explained in this study, but these may have 

involved approaches such as interviews.  

Personality traits may also be associated with academic motivation. Tanaka found that 

persistence, self-directedness, and self-transcendence were positively associated with 

intrinsic academic motivation (Tanaka et al., 2009).  

In addition, medical students who spend more than one hour per day with family and 

those who take pleasure at school were likely to have higher levels of intrinsic academic 

motivation (Tanaka et al., 2012). 

Impact 

Academic motivation impacts on various learning behaviours in medical training, one 

of which is self-selected activities at medical school. Sobral (2008) reported that 

intrinsic academic motivation to experience stimulation and extrinsic motivation with 
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identified regulation drive medical students‘ quest for optional courses beyond the 

compulsory subjects, but the associations were weak. Intrinsic academic motivation also 

drives combined elective courses and peer-tutoring activities (Sobral, 2008), and cross-

year peer-tutoring experiences (Sobral, 2004). 

Regarding learning orientation, Sobral (2004) found that autonomous academic 

motivation positively correlated with a meaning orientation of learning while being 

negatively correlated with a reproductive orientation of learning. With the meaning 

orientation of learning, students tend to have a deep approach to learning, to relate  

different ideas, and also to relate evidence to conclusions (Richardson, 1990). With the 

reproduction orientation of learning, students tend to learn by memorising, to rely on 

others to define learning tasks, and to be anxious about academic  outcomes 

(Richardson, 1990). In contrast, amotivation is positively correlated with the 

reproductive orientation of learning, while negatively correlated with the meaning 

orientation (Sobral, 2004). In the same study, students‘ reflection in learning, intention 

to continue with studies, and academic achievement were positively correlated with 

autonomous motivation while negatively with amotivation (Sobral, 2004).  

Intrinsic academic motivation was also found to be positively associated with daily 

medical school attendance, understanding lectures, and taking pleasure in learning 

(Tanaka et al., 2012). Kusurkar (2013a) reported  that a combination of high intrinsic 

and low extrinsic motivation, or a combination of high intrinsic and high extrinsic 

academic motivation, was associated with good study hours and low exhaustion as a 

result of study. Medical students with a combination of high intrinsic and low extrinsic 

motivation also showed a high level of deep learning strategies, while those with a 

combination of high intrinsic and high extrinsic motivation showed a high level of 

surface learning strategies  (Kusurkar et al., 2013a). 

It seems that academic motivation also has an impact on academic performance through 

the above learning behaviours. GPAs were found to be positively correlated with 

relative autonomous motivation (the balance between autonomous and controlled 

motivation) through better learning strategies  and higher study effort (Kusurkar et al., 

2013b). Also, medical students with a higher level of academic motivation towards 

competition, effort, social concern, and task, were found to have higher average 

academic marks (Yousefy et al., 2012). Moreover, it was reported that medical students‘ 
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academic motivation had an indirect impact on stress through academic performance, 

while being influenced by stress in return (Park et al., 2012). Nevertheless, one study 

reported insignificant associations between academic motivation and student learning 

represented by a factual knowledge test (Hommes et al., 2012). 

2.4.3 Achievement motivation 

Achievement motivation refers to one‘s motivation to be successful, to accomplish a 

task requiring skill and efforts, to obtain high grades, and to enhance ego and self-

esteem through competition (Biggs, 1987, Edwards, 1954). A summary of tools used for 

measuring medical students‘ achievement motivation is provided in Table 3. As can be 

seen, there are only three tools for measuring achievement motivation. In this table, the 

citations for each tool include both the studies on the tool development and validation 

(Mandel et al., 1996, Deo et al., 1985, Lang et al., 2006) and the studies where the 

measurement tool was applied to medical students. The latter are expanded on in the 

text. 
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Table 3 Summary of tools used for measuring medical students’ achievement motivation 

Citation What is 

measured? 

Description Psychometric properties Types/ 

Constructs 

Study populations 

Reliability Validity 

The Achievement 

Motivation 

Profile (AMP) 

(Mandel et al., 

1996, Wilkinson 

et al., 2004) 

(Wilkinson et al., 

2007a) 

Motivations for 

achievement 

along with related 

personality 

characteristics, 

interpersonal 

attributes, work 

style, and other 

qualities 

important for 

school success 

Self-administered 

five-point Likert 

scale with140 items 

divided into four 

domains; rating how 

true each item is. 

Internal 

consistency 

(Cronbach‘s 

alpha): 0.58-0.84 

(median=0.75) 

Test-retest: 

estimates from 

0.61 to 0.89 

(median=0.83) 

Construct: developed 

based on a theory of 

personality 

development; factor 

analysis; correlations 

with other psychological 

measures; correlation 

with students‘ GPA and 

cognitive ability; 

detection of differences 

in motivations by 

students‘ level of 

achievements 

 

1) Motivations for 

achievement 

(Achiever, 

Motivations, 

Competitiveness, 

and Goal 

Orientation) 

2) Inner resources 

3) Interpersonal 

strengths 

4) Work habits 

All 731 students in Years 2 to 5 

in the medical course at the 

University of Otago (Wilkinson 

et al., 2004) 

213 fourth-year and fifth-year 

medical students in a six-year 

curriculum (Wilkinson et al., 

2007a) 

Achievement 

Motivation Scale 

(AMS) (Deo et 

al., 1985, 

Srivastava et al., 

2007) 

Achievement 

motivations 

Self-administered 

four-point Likert 

scale with 15 items 

for measuring hope 

of success and 15 

items for measuring 

fear of failure. 

Internal 

consistency 

(Cronbach‘s 

alpha): from 0.71 

to 0.83 for ‗hope 

of success‘, and 

from 0.81 to 0.89 

for ‗fear of 

failure‘ 

Construct: developed 

based on  factor analysis 

(did not clearly support 

the factor structure) 

Criterion: AMS predicts 

participation in school 

research contest, school 

grades, and achievement 

in verbal/numerical 

tasks 

1) Hope of success 

2) Fear of failure 
120 medical students of one 

batch in India (Srivastava et al., 

2007) 
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Table 3 (Continued) summary of tools used for measuring medical students’ achievement motivation 

Citation What is 

measured? 

Description Psychometric properties Types/ 

Constructs 

Study populations 

Reliability Validity 

Revised 

Achievement 

Motives Scale 

(AMS-R) (Lang 

et al., 2006, 

Dumitrescu et al., 

2010) 

Achievement 

motives  

Self-administered 

four-point Likert 

scale with  five items 

for measuring hope 

of success and five 

items for assessing 

fear of failure. 

Internal 

consistency: 

(Cronbach‘s 

alpha): all above 

0.70 

Content: shortened from 

the original AMS based 

on factor analysis 

Construct: factor 

analysis; cross-

validation of factor 

structure 

Criterion: correlations 

with typical criteria of 

achievement-related 

behaviours; correlations 

with the scale composed 

of eliminated items from 

the original AMS (Rho 

from 0.61 to 0.86) 

1) Hope of success 

2) Fear of failure 
178 first-year medical students 

at the University of Medicine 

and Pharmacy ‗Carol Davila‘ 

(Dumitrescu et al., 2010) 
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Patterns 

An Indian study reported that only around one fifth of second year medical students had  

a high level of achievement motivation, and this proportion decreased over time at 

medical school (Srivastava et al., 2007). Having a prior degree was also found to have 

an impact on medical students‘ achievement motivation, but its impact is not consistent 

when the confounding effect of age at admission was taken into account (Wilkinson et 

al., 2004). This study also found that age at entry to medical school brings certainty and 

motivation about career choice. 

Impact 

Higher levels of achievement motivation have been found to predict more time spent on 

study at medical schools (Wilkinson et al., 2007a), but the author also commented that 

this does not have to be positive because it may indicate a lack of confidence in study. 

Medical students with a higher level of hope for success or lower level of fear for 

failure in their achievement motivation were found to have lower level of depression in 

everyday life (Dumitrescu et al., 2010). 

2.4.4 Motivations for undertaking study/learning 

Medical students‘ motivations for undertaking study/learning appear to be 

conceptualised as the reasons driving one to learn. In other words, the question asked in 

research on this type of motivation is ‗why do medical students study?‘ A summary of 

the tools used for measuring medical students‘ motivations for undertaking 

study/learning is provided in Table 4. In this table, the citations for each tool include 

both the studies on the tool development and validation (Vermunt et al., 2004, Vermunt, 

1998, Pintrich et al., 1993) and the studies where the measurement tool was applied to 

medical students. The latter are expanded on in the text. 
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Table 4 Summary of tools used for measuring medical students’ motivations for undertaking study/learning 

Citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

(Pangercic et al., 

2010) 

Motives for 

studying 

Self-administered five-

point Likert scale with 

20 motives divided 

into four groups; rating 

how much one is 

motivated for studying 

by each item 

Internal consistency 

(Cronbach‘s 

alpha):0.58-0.79  

Content: developed 

from results of open-

ended questionnaire 

Construct: factor 

analysis 

1) professional 

advanced 

motives 

2) self –respect 

motives 

3) academic 

gains 

4) task 

completion  

738 medical students from 2nd 

year to 6th year at the Zagreb 

University School of Medicine in 

Croatia (Pangercic et al., 2010) 

The motivational 

scale of Inventory 

Learning Style (ILS) 

(Vermunt, 1998, 

Vermunt et al., 2004, 

Marambe et al., 

2007) 

Learning 

motivations 

Self-administered five-

point Likert scale with 

25 statements related 

to five types of 

motivations (five items 

each); rating the level 

of agreement 

Internal consistency 

(Cronbach‘s alpha): 

0.57-0.86 

Test-retest: rho from 

0.72 to 0.80 

Content: based on 

phenomenographic 

analyses of interviews 

with university 

students 

Construct: constructs 

are based on an 

interactive theory and 

conceptualization of 

student learning; factor 

analysis 

1) personally 

interested 

2) certificate 

orientation 

3) self-test 

oriented 

4) vocational 

orientation 

5) ambivalence 

175 medical students of the 

traditional curriculum and 184 

medical students of the new 

curriculum at Faculty of 

Medicine, University of 

Peradeniya, Sri Lanka (Marambe 

et al., 2007) 
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Table 4 (Continued) summary of tools used for measuring medical students’ motivations for undertaking study/learning 

Citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

A revised version of 

the motivational 

scale of Inventory 

Learning Style (ILS) 

(Hulsman et al., 

2007b) 

Motives 

regarding 

study 

Self-administered five-

point Likert scale with 

14 statements related 

to four types of 

motivations; rating the 

level of agreement 

Not reported Content: derived from 

ILS 

1) certificate 

orientation 

2) vocational 

orientation 

3) intrinsic 

motivations 

4) ambivalence 

329 1st year and 220 2nd year 

medical students at the University 

of Amsterdam in Netherlands 

(Hulsman et al., 2007b) 

(Artino et al., 2010a, 

Artino et al., 2011) 

Motivational 

believes 

Self-administered five-

point Likert scale, 

composed of a six-

item task value 

subscale and a five-

item self-efficacy 

subscale; rating the 

level of agreement 

Internal consistency 

(Cronbach‘s alpha): 

0.85-0.87 

Content: adapted from 

a previous scale for 

measuring on-line 

learning task value and 

self-efficacy 

Construct: factor 

analysis 

 

1) task value 

believes 

2) self-efficacy 

174 2nd year medical students at 

Uniformed Services University of 

the Health Sciences (Artino et al., 

2010a) 

342 second-year medical students 

from the F. Edward He´bert 

School of Medicine, Uniformed 

Services University of the Health 

Sciences(Artino et al., 2011)  
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Table 4 (Continued) summary of tools used for measuring medical students’ motivations for undertaking study/learning 

Citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

The motivation 

section of The 

Motivated Strategies 

of Learning 

Questionnaire 

(MSLQ)‘s (Pintrich 

et al., 1993, Henning 

et al., 2011, Stegers-

Jager et al., 2012, 

Turan et al., 2012) 

Motivational 

orientations  

of learning 

activities 

Self-administered 

seven-point Likert-

scale with 31 items 

about motivations, 

divided into three 

constructs; rating how 

true each statement is 

for the participant 

Internal consistency 

(Cronbach‘s alpha): 

0.62-0.93 

Content: developed 

based on previous 

validated versions of 

MSLQ  

Construct: constructs 

are based on a general 

social cognitive theory 

of motivations; factor 

analysis 

Criterion: correlation 

with later academic 

performance (rho from    

-0.27 to 0.41) 

1) value 

(intrinsic and 

extrinsic goal 

orientation, 

task value) 

2) expectancy 

(control 

believes of 

learning, self-

efficacy) 

3) affect (test 

anxiety) 

Sample size unknown, responses 

from 97 self-identified Asian 

medical students and 99 self-

identified European Medical 

students (Henning et al., 2011) 

Year one students entering in 

2008 (n = 408) and 2009 (n = 

409) at Erasmus MC Medical 

School, Rotterdam, the 

Netherlands (Stegers-Jager et al., 

2012) 

309 fourth year medical students 

at Hacettepe University (Turan et 

al., 2012) 
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Patterns 

One study from Croatia reported that the strongest motivation for studying among 

medical students across all years was task completion, such as ‗to graduate as soon as 

possible, to have a free summer, and to get rid of the exams as soon as possible‘ 

(Pangercic et al., 2010). One study comparing Asian medical students and European 

medical students in the New Zealand context found that these two groups had similar 

perceptions relating to motivations to learn (Henning et al., 2011) 

Some other studies suggest that medical students‘ motivations for undertaking 

study/learning are more complex and are related to other factors. Medical students in an 

innovative curriculum which emphasised student-centred learning were found to have 

higher levels of motivation  for learning out of personal interest (‗interest in the course 

and to develop oneself as a person‘) and lower ambivalent-oriented motivations for 

learning (‗uncertain attitudes toward the studies, one‘s own capabilities, the chosen 

subject area, and the type of education‘) than those in the traditional curriculum 

(Marambe et al., 2007). Medical students selected into medical school by a multifaceted 

process (composed of essay, academic tests, and social tests) were less motivated to 

learn in order to graduate compared with students admitted randomly (without any 

criteria) or selected solely based on GPAs; while those selected solely based on GPAs 

were less motivated to learn for a career when compared with the other two groups of 

medical students (Hulsman et al., 2007a). 

Impact 

The motivational belief in ‗task value‘ (one‘s judgment of how interesting, important, 

and useful a course is) was positively associated with course-related enjoyment and 

deeper learning strategies (Stegers-Jager et al., 2012, Artino et al., 2010b), while 

negatively correlated with boredom (Artino et al., 2010b). The motivational belief in 

self-efficacy (one‘s belief in oneself to accomplish a task) was negatively associated 

with course-related anxiety (Artino et al., 2010b). Importantly, self-efficacy and task 

value were reported to be higher among students with better academic performance 

(Artino et al., 2011, Stegers-Jager et al., 2012, Turan et al., 2012), suggesting an 

association between this type of motivation and academic performance.  
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When students who preferred a career of teaching were compared with others who 

preferred clinical practice and research, the former were more motivated to learn for 

professional development and academic gains (Pangercic et al., 2010). 

2.4.5 Other motivations at medical school 

The majority of research on medical students‘ motivation has focused on the areas 

outlined previously: the motivations for studying medicine and/or a medical career, 

academic motivation, achievement motivation, and motivations for undertaking 

study/learning. However, there are also a number of tools for measuring other types of 

motivation in relation to medical students (Appendix 1). Studies using these 

measurement tools conceptualize motivation as one construct within other aspects of 

learning, such human personality (Borges et al., 2010), learning approach (Wilkinson et 

al., 2007b, Wilkinson et al., 2007a, Wilkinson et al., 2004, Fox et al., 2001), goal 

orientation (Perrot et al., 2001, Madjar et al., 2012), and deliberate learning (Madjar et 

al., 2012). Since, in these studies of aspects of learning, the construct of motivation 

overlapped with other constructs, interpretations of their results have fewer implications 

for understanding medical students‘ motivation in medical study. Therefore, this 

literature review does not put forward the detailed findings of these studies. In spite of 

this, some of the above-mentioned studies have been reviewed in previous sections 

because they also explored the previously outlined types of motivation.  

In summary, this section reviews literature on different types of motivation in 

undergraduate medical education. As demonstrated in Table 1, the majority of research 

has focussed on medical students‘ motivations for studying medicine and/or a medical 

career. This research reported that more intrinsic motivations for studying medicine 

and/or a medical career were associated with desirable learning approaches and 

strategies (e.g. open to experiences), better academic performance (e.g., better GPAs), 

and the willingness to stay in medicine or work in rural areas. In contrast, extrinsic 

motivations for studying medicine and/or a medical career were associated with 

superficial and strategic approaches for learning and with problems in mental health. 

Understanding these associations is important for understanding and facilitating medical 

students‘ motivations in acquiring skills and knowledge, in order to ensure that they 

graduate with a commitment to a life-time of learning. 
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2.5 Medical students’ medical professionalism 

As can be seen from the previous section, though research focusing on academic 

motivation, achievement motivation, and motivations for undertaking study/learning 

provides rich information about students‘ motivations during medical study, the 

research that focused on motivations for studying medicine and/or a medical career also 

provides insights into medical students‘ professionalism. The research has demonstrated 

that  one of the top motivations for studying medicine and/or a medical career is 

altruism, which is defined as the motivation with an ultimate goal of benefiting others 

(Batson et al., 1991). This motivation indicates that medical students perceive medicine 

to be a profession of helping and caring for others. This is important because, in 

addition to being expected to be motivated for continuous learning of skills and 

knowledge, medical students are also expected to have developed a life time 

maintenance of professionalism which prepare them to provide ‗care‘ to patients. 

In the following section, literature around medical students‘ medical professionalism is 

reviewed. The section starts with outlining the importance of altruism in medicine. Then 

the role of altruism in medical professionalism is examined. Next, the literature on the 

impact of medical training on medical professionalism is reviewed. 

2.5.1 Altruism and medicine 

Altruism - the motivation with an ultimate goal of benefiting others - is defined in 

contrast to egoism, which is the motivation of an action intended to benefit oneself 

(Batson et al., 1991).  

Altruism is important for medicine for a number of reasons. Firstly, the interest of 

patients is central to the nature of the doctors‘ work (Stobo et al., 1995, Swick, 2000). 

Essentially doctors take on the role of ‗healer‘, whose goal is to cure the disease of 

patients (Cruess et al., 1997). As a result, altruism underpins many codes of professional 

conduct in medicine (McGaghie et al., 2002). For example the Hippocratic Oath states:  

‗I will apply dietetic measures for the benefit of the sick according to my ability and 

judgment; I will keep them from harm and injustice‘, and ‗Whatever houses I may visit, 

I will come for the benefit of the sick…‘(Edelstein, 1989, pp. 3-4). 
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Secondly, doctors‘ work is more than just a process of dealing with the complex system 

of the human body. Doctors are dealing with human beings, requiring multiple personal, 

psychological, social and cultural factors to be considered. This complicated process 

needs to be directed to the primary concern of medicine: the care of patients. Ensuring 

adequate skills and knowledge serves the goal of caring (Medical Board of Australia, 

2010). 

Moreover, altruism is important when inevitable conflicts of interest between doctors 

and patients arise. Entering medicine includes entering into an implicit contract between 

the medical profession and the society: society has granted the medical profession the 

monopoly over a body of knowledge, autonomy in practice, and a variety of rewards. In 

return, the medical profession should prioritise patients‘ needs, and assure competence, 

morality and integrity in their practice (Cruess et al., 2008, Cruess et al., 2002). Also, 

good medical practice is based on trust from the public that doctors will act for the best 

benefit of patients‘ health (Jones, 2002). This fiduciary relationship may easily be 

broken by doctors‘ self-interested behaviour, which leads to difficulty in having open 

and honest dialogue between doctors and patients (Jones, 2002). Therefore, it is 

necessary to ensure that doctors prioritize patients‘ needs above their own, so as to fulfil 

the contract between the medical profession and patients, and to maintain a healthy 

relationship between the medical profession and the public to achieve better health 

outcomes. 

Despite the importance of altruism for medical practice, it is argued to be an undesirable 

outcome for medical students in some extreme situations, since the term ‗altruism‘ may 

mean utter self-sacrifice (Bishop et al., 2007). Recent recommendations suggest that a 

balance between self-interest (Bishop et al., 2007), such as self-care, and the interests of 

others should be reached in medical practice so as to avoid possible problems such as 

stress, which may decrease doctors‘ compassion and empathy (West et al., 2007). 

Therefore ‗prosocial behaviour‘ is recommended as a more balanced expression, which 

refers to the actions benefiting others while not necessarily at the expense of self-

interest (Bishop et al., 2007). 
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2.5.2 Altruism and medical professionalism 

As altruism is important for medicine, it has a unique role in medical professionalism. 

Medical professionalism has been difficult to define (Riley et al., 2012, Birden et al., 

2013a). In a recent systematic review aimed at identifying how professionalism is 

defined in the medical education literature, a majority of the high-quality definitional 

papers of medical professionalism were from the USA (Birden et al., 2013a). Some 

examples of the most frequently cited American definitions of medical professionalism 

are shown in Table 5. As can be seen, medical professionalism is a comprehensive 

attribute composed of ideal standards regarding multiple domains to which both the 

collaborative medical profession and individual medical professional should strive 

(Stobo et al., 1995, p.5, Swick et al., 1999, p.831, American Board of Internal Medicine 

et al., 2002).  
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Table 5 Definitions of medical professionalism provided by leading organisations 

and scholars 

Definition Source Key words in relation 

to altruism 

‗Professionalism in medicine requires 

the physician to serve the interests of 

the patient above his or her 

selfinterest. Professionalism aspires to 

altruism, accountability, excellence, 

duty, service, hono[u]r, integrity and 

respect for others‘. 

(Stobo et al., 1995, p.5) 

 

To serve the interests of 

the patient above his or 

her self-interest 

Aspires to altruism 

‗Professionalism is the basis of 

medicine‘s contract with society. It 

demands placing the interest of 

patients above those of physicians, 

setting and maintaining the standards 

of competence and integrity, and 

providing expert advice to society on 

matters of health‘. 

(American Board of 

Internal Medicine et al., 

2002, p.244) 

Placing the interest of 

patients‘ above those of 

physicians 

‗Four attributes have been recognised 

as essential elements of 

professionalism: (1) subordinating 

one‘s self-interest to the interest of 

patients; (2) adhering to high ethical 

and moral standards; (3) responding to 

societal needs; and (4) evincing core 

humanistic values (eg, empathy, 

integrity, altruism, trustworthiness)‘. 

(Swick et al., 1999, p.831) 

 

Subordinating one‘s 

self-interest to the 

interest of patients  

Humanistic 

values: …altruism… 

‗Professionalism is demonstrated 

through a foundation of clinical 

competence, communication skills, 

and ethical and legal understanding, 

upon which is built the aspiration to 

wise application of the principles of 

professionalism: excellence, 

humanism, accountability, and 

altruism‘. 

(Arnold et al., 2006, p.19) Principles of 

professionalism: …altru

ism… 
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A common element of all these definitions of medical professionalism is the primacy of 

patient interest and the subordination of self-interest. It was clearly stated by the 

American Board of Internal Medicine that: ‗Altruism is the essence of professionalism. 

The best interest of patients, not self-interest, is the rule‘ (Stobo et al., 1995, p.5).  

In the definition proposed by Arnold et al. (2006), altruism has a unique place among 

the four principles of professionalism, because it is closely connected to the other three 

principles, namely excellence, humanism, and accountability, in multiple ways . 

Excellence is expressed by doctors‘ commitment to life-long learning, dedication to the 

continuous improvement of quality care for patients, and promotion of scientific 

knowledge and technology (Arnold et al., 2006). All these aim at providing the best 

service for patients. Since the root of altruism is to prioritise the interest of patients, 

from this perspective altruism and excellence share some content. The other principle of 

humanism includes compassion and empathy, the ability to feel connected to the 

patients and to perceive the world from the patients‘ perspectives (McGaghie et al., 

2002). Empathy is the base and the premise for a doctor to act in the interest of patients; 

doctors who experienced the strongest empathic reactions toward another were most 

willing to help (McGaghie et al., 2002, Krebs, 1975). Besides, it is suggested that 

altruism itself is  part of the essence of humanity (Coulter et al., 2007). In addition, 

accountabilities of doctors, such as readiness for inconvenience to meet patients‘ needs, 

also demonstrate the giving of priority to patients with some self-sacrifice when 

conflicts of interest arise (Arnold et al., 2006). In sum, as one of the four principles of 

medical professionalism, altruism has a central place and is also closely connected to 

the other principles (Arnold et al., 2006).  

In Australia, altruism also features in statements on medical professionalism. The 

Australian Medical Associations Position Statement on Medical Professionalism clearly 

states that: 

‘although individual doctors have their own personal beliefs and values, the 

medical profession upholds a core set of values, including (but not limited 

to):  respect, trust, compassion, altruism, integrity, justice, accountability, 

protection of confidentiality, leadership, and collegiality’.(Australia 

Medical Association, 2010) 
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This Australian document also stresses that, in relation to medical professionalism, ‗a 

key feature of the medical profession is to put patients first‘ (Australia Medical 

Association, 2010). 

2.5.3 Measuring medical professionalism 

Medical professionalism is one of the expected learning outcomes for medical schools. 

The American Association of Medical Colleges concluded in its report for the first 

phase of Medical School Objective Project (1998) that medical students should possess 

four attributes at the time of graduation, namely being altruistic, knowledgeable, skilful 

and dutiful. In Australia, assessment of medical students‘ professionalism was also 

recognised as one component of the assessment of their overall fitness to practise 

(Parker et al., 2010).  

However, it is hard to locate and address medical professionalism in medical education 

systematically because of difficulties in assessment (Veloski et al., 2005). Ginsburg 

(2000) argued that the difficulty is partly because the assessment of medical 

professionalism focuses on abstract attitudes. He argued as follows: first, the presence 

of certain attitudes does not necessarily predict behaviours. Behaviours do not only 

depend on attitudes, but also on conflicts present in the situation, the context, and the 

process of resolution. Second, focusing on abstract attitudes may lead to a stereotype of 

an idealized person. With such a high standard, evaluating medical professionalism 

tends to be about how unprofessional an individual is. In this case, evaluators of 

medical professionalism may become reluctant to identify an individual as 

‗unprofessional‘, even though negative behaviours are observed (Ginsburg et al., 2000). 

However, if using behavioural assessment alone, educators may pass students with 

professional behaviours but unprofessional attitudes (students may fake behaviours just 

for the sake of evaluation) and fail students with unprofessional behaviours but 

professional attitudes (because of social pressure or contextual constraints) (Rees et al., 

2007). 

Regarding the specific element of altruism in medical professionalism, similar 

controversies exist about its measurement. As mentioned in Section 2.5.1, Bishop called 

for the use of the term ‗prosocial behaviour‘ as a more balanced term in place of 

‗altruism‘ (Bishop et al., 2007). Another reason for this is that ‗prosocial behaviour‘, 
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unlike the abstract concept of altruism, is easier to observe and measure (Bishop et al., 

2007). 

The question as to whether to assess medical professionalism as abstract attitudes or as 

identifiable behaviours needs to be addressed when considering a definition of medical 

professionalism: should medical professionalism be defined as explicit behaviours 

rather than attitudes (Rogers et al., 2010)? Definitions based on abstract attitudes 

emphasize the aspirations of fulfilling the principles of medical professionalism (Stobo 

et al., 1995), while definitions based on behaviours emphasise a list of behaviours 

demonstrating aspirations of medical professionalism (Swick, 2000, Rogers et al., 2010). 

These two types of definitions and measurement have two different implications for 

medical education. A definition and measurement relying on abstract attitudes implies 

that medical professionalism represents a set of stable traits, so that medical schools 

should consider selecting applicants with these stable traits and using psychometric 

instruments for assessment (Ginsburg et al., 2000, Ho et al., 2012). A definition and 

measurement relying on concrete behaviours implies that medical schools should help 

students to adjust their behaviours and to explore the conflicts of values, context, and 

process in having certain behaviours in assessment (Ginsburg et al., 2000, Ho et al., 

2012).  

In spite of the theoretical dispute in definition and measurement, there are various tools 

used for measuring medical professionalism. These tools have been well reviewed by a 

number of researchers. Arnold (2002) conducted a comprehensive review of the 

professionalism literature from 1966 to 2002 and categorised existing measurement 

tools into the following categories: the ones evaluating clinical performance; the ones 

measuring medical professionalism as a comprehensive entity; and the ones measuring 

individual elements of professionalism: humanism, altruism, duty and service. In this 

review Arnold also identified three tools for measuring the specific element altruism, 

but these tools are not directly relevant to medical education, as was pointed out. Lynch 

(2004) and Veloski (2005) reviewed tools available from 1982 to 2002. Lynch provided 

a catalogue of 88 tools under four main headings (ethics, personal characteristics, 

comprehensive professionalism, and diversity), each with brief descriptive summaries 

for easy reference by researchers. Veloski identified 134 empirical studies with 

measurement tools for medical professionalism and focused on describing the reliability, 
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validity, and practicality of these tools. Both reviews concluded that further evidence 

regarding the measurement properties of existing tools is needed. Jha (2007) published a 

systematic review of tools measuring medical professionalism as attitudes (excluding 

those on proxy measures of attitudes, such as skills and behaviours). Jha identified 97 

articles in this review but concluded that the majority of tools were aimed at specific 

aspects of professionalism, such as ethical issues or cultural issues, rather than 

professionalism as a whole. Jha suggested the development of tools for measuring 

professionalism as a whole. The same point was also raised up by another systematic 

review conducted by Wilkinson (Wilkinson et al., 2009) 

2.5.4 The impact of medical training on medical professionalism 

Though it is challenging to define and measure medical professionalism, how medical 

training may impact on the cultivation of medical professionalism has been widely 

discussed in the literature. It is argued that the cultivation of medical professionalism at 

root is a process of ‗professional socialisation‘ regarding the moral aspect of medicine 

(Hafferty et al., 1994). Professional socialisation is the: 

‘process by which people acquire the values and attitudes, the interests, 

skills, and knowledge – in short, the culture – current in the groups of which 

they are, or seek to become, a member.’ (Merton et al., 1957) 

The development of medical students‘ medical professionalism during medical training 

occurs in three interrelated dimensions of medical education: the hidden curriculum, the 

informal curriculum, and the formal curriculum (Hafferty, 2008, Hafferty, 1998, 

Hafferty et al., 1994, Cruess et al., 1997).  

The hidden curriculum and the informal curriculum 

Both the hidden curriculum and the informal curriculum are the transmission of the 

dominant culture without being stated, intended, or formally offered as endorsed 

curriculum (Hafferty et al., 1994). The hidden curriculum is the ‗set of influences that 

function at the level of organizational structure and culture‘; the informal curriculum is 

the ‗unscripted, predominantly ad hoc and highly interpersonal form of teaching and 

learning that takes place among and between faculty and students‘ (Hafferty, 1998). The 

difference is that the hidden curriculum is embedded at an institutional level, where 
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students learn the norms of medical schools and hospital culture; while the informal 

curriculum happens more in interpersonal interactions, especially the learning from 

residents and doctors by unconsciously emulating their behaviours and philosophies 

through daily interaction (Hafferty, 1998, Fins et al., 2003). 

The hidden curriculum includes the learning through common ‗understandings‘, 

customs, rituals and what has been taken for granted in medical education (Hafferty, 

1998). For example, through marking of attendance for tutorials, the rule ‗being present 

and punctual‘ can be taught. Through professional dress code such as white coat, 

medical students are reminded that they belong to a professional community, whose 

values and attitudes should be internalised. 

The informal curriculum is closely related to learning through role modelling (Hafferty, 

1998). From various interpersonal interactions during medical training, students 

observed from role models the demonstration of ‗professional behaviours‘ in real 

practice (Baernstein et al., 2003, Kenny et al., 2003). Medical students may then 

internalise the implicit values and attitudes behind the behaviours by unconscious 

emulation (Hafferty, 1998). Role-modelling was referred to as the heart of instilling 

medical professionalism (Kenny et al., 2003). Students perceived role models to have 

the most important influence on their professional development and role models could 

be doctors in clinical settings, the teaching faculty, or peers in classrooms (Baernstein et 

al., 2009, Ozolins et al., 2008, Byszewski et al., 2012, Riley et al., 2012).  

The hidden curriculum and the informal curriculum may extend beyond medical 

training, such as the depiction of fictional medical professionals and their lives in 

medical television dramas. Family members working in the medical profession can also 

be role models for medical students. 

The formal curriculum 

In contrast to the hidden and the informal curriculum, the formal curriculum is the 

‗stated, intended, and formally offered and endorsed curriculum‘ (Hafferty, 1998). 

Quite opposite to the hidden curriculum and the informal curriculum, the formal 

curriculum is the structured and explicit teaching of content (Cohen, 2006, Cruess et al., 

1997, Swick et al., 1999, Hafferty et al., 1994). 
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The formal curriculum of medical professionalism may include courses, classes, 

discussion on rounds, advice, laboratories, clinical clerkships or any other teaching that 

is overtly intended to instil medical professionalism (Hafferty, 1998, Coulehan et al., 

2001). In a study carried out in 1999 (Swick et al.), the 104 out of 116 US medical 

schools (89%) that responded to the survey reported that they offered some type of 

formal instruction related to medical professionalism. In 2002, the prevalence of 

medical schools offering formal curriculum content relating to medical professionalism 

increased to 99% (110/111) (Kao et al., 2003). The majority of the medical schools 

reported to hold a ‗white-coat ceremony‘ as a curricular event to impress upon medical 

students the culture of medicine. A smaller majority of these schools incorporated 

medical professionalism as a component of multiple courses or as an integrated 

sequence of courses. Other examples of the formal curriculum include doctor-patient 

communication, medical ethics, medical history, medical law, medical sociology, and 

public health (Cohen, 2006, Stephenson et al., 2001). Issues frequently addressed in the 

formal curriculum of medical professionalism include professional identity and medical 

virtue or attributes associated with being a good doctor, the moral obligations that arise 

in the doctor-patient relationship, as well as the role of doctors in society (Coulehan et 

al., 2001).  

Need to combine the hidden, the informal and the formal curricula 

The hidden curriculum and the informal curriculum are powerful educational influences 

in the development of medical professionalism. They are considered to have more 

weight than the formal curriculum (Asghari et al., 2011). This is because they happen 

continuously and frequently through daily observation (Coulehan et al., 2001, Hafferty 

et al., 1994). In contrast, the formal curriculum was claimed to have ‗little‘ effect 

(Hundert, 1996, Hafferty et al., 1994), because the establishment of professionalism 

relies more on individual interpretations of experiences rather than on knowledge or 

skills, and so is less amenable to factual teaching (Howe, 2002). Still, it is argued that 

the teaching of particular knowledge, methods and skills about medical professionalism 

are indispensable, because medical professionalism cannot occur in a vacuum (Wear et 

al., 2000).   

Actually, medical professionalism can no longer be sufficiently imparted through 

professional socialisation without formal teaching. This is for several reasons. First of 
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all, medical practice has become more complex and diverse with students and faculty 

members from different socioeconomic and cultural backgrounds (Cruess et al., 1997, 

Swick et al., 1999). While only a few studies have really explored the social and 

cultural difference in medical professionalism (Shah et al., 2009, Jiang et al., 2010), it 

can be easily comprehended that the diversity of medical faculties makes professional 

socialisation regarding the moral aspects of medicine difficult due to the lack of 

commonly shared attitudes on which the socialisation is based (Cruess et al., 1997).  

Secondly, the learning of medical professionalism through the hidden curriculum and 

the informal curriculum is not always positive, because it depends heavily on medical 

learners‘ experiences, either in medical-clinical interactions or in the general teaching 

and learning environment (Karnieli-Miller et al., 2011). Though in some studies a 

majority of medical students reported positive experiences regarding the hidden 

curriculum and the informal curriculum, they also reported negative experiences 

(Karnieli-Miller et al., 2010, Lempp et al., 2004). Maheux reported that an unacceptably 

large number of medical students perceive their teachers to lack compassion and caring 

in interaction with patients (Maheux et al., 2000). In another study, 98% of students 

from six medical schools reported hearing instructing doctors speak in a derogatory 

manner about their patients while on the wards and 61% of students reported seeing 

team members engaging in behaviours the students deemed unethical (Feudtner et al., 

1994). Poor role-modelling of attitudes and behaviours from faculty members, such as 

offensive remarks and deficiency in dealing with patients‘ problems, may be observed 

by and passed on to medical students (Lindstrom et al., 2011). Negative role-modelling 

may also give students the impression that compassion and humanistic practice are of 

more theoretical than practical importance (Fins et al., 2003). They may also contribute 

to a general social environment of medical training which militates against humanism 

while favouring the development of characteristics like detachment; the entitlement of 

doctors to high income, prestige and social power; and non-reflective professionalism 

(Coulehan et al., 2001, Conrad, 1988).  

Thirdly, the intrusion of commercialism into medicine is also threatening the traditional 

patient-centred values (Cohen, 2006, Ludmerer, 1999). This may also have negative 

influences on medical students‘ medical professionalism through the hidden curriculum 

and the informal curriculum. Business values focus on the priority of the provider‘s 
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profit, while the traditional values of the medical profession emphasise the priority of 

patients‘ interests (Swick, 1998). The increasing interactions of medical centres with the 

pharmaceutical and medical device industry may heighten this tension in values because 

it may produce external temptations, leading to corruption in medical practices (Cohen, 

2006). This professional environment makes it even more difficult for doctors to act in 

the interest of patients, which may further lead to negative role modelling for medical 

students (American Board of Internal Medicine et al., 2002, Ludmerer, 1999, Fins et al., 

2003, West et al., 2007).  

For these reasons, the current trend in medical education is to incorporate the formal 

teaching of medical professionalism into the entire medical program, so as to 

complement the insufficiency of the informal curriculum and to remediate the potential 

negative influences of the hidden curriculum and the informal curriculum (Cohen, 2006, 

Cruess et al., 1997, Hundert, 1996). It was found in a recent systematic review that role 

modelling and personal reflections, ideally guided by faculty members, are considered 

to be the most effective technique of teaching medical professionalism (Birden et al., 

2013b). 

Deficiency in combining the hidden, the informal and the formal curricula 

The initial aim of incorporating the teaching of medical professionalism into the formal 

curriculum is based on the assumption that the hidden curriculum, the informal 

curriculum, and the formal curriculum could complement each other to achieve 

educational goals. However, this has not always been successful. 

Students repeatedly receive mixed messages, because observations in the hidden 

curriculum and the informal curriculum are often contrary to the goals and content 

taught in the formal curriculum (Shrank et al., 2004, Fins et al., 2003, Dyrbye et al., 

2005, Hafferty et al., 1994, Stern, 1998, Gaufberg et al., 2010, Lamiani et al., 2011, 

Hafferty, 1998, Coulehan, 2005). For example, North American medical education was 

noted to favour an explicit commitment to traditional values like empathy, compassion, 

and altruism, while there was a tacit commitment to  detachment, self-interest, and 

objectivity (Coulehan et al., 2001). Students may interpret the conflicts between 

curricula as meaning that compassion and humanistic practice are of more theoretical 

than practical importance (Fins et al., 2003, Coulehan et al., 2001). Medical students 
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may also re-identify themselves as technicians and patients as objects of technical 

services, avowing implicitly that this enables their best care of patients (Coulehan et al., 

2001). The mismatch of implicit and explicit messages may also cause emotional and 

ethical dilemmas and distress (Feudtner et al., 1994, Gaufberg et al., 2010, Stern, 1998).  

It may also lead to a gradual decline of moral reasoning during undergraduate medical 

training  (Feudtner et al., 1994, Hafferty et al., 1994), but this is not clear as Hegazi and 

Wilson have demonstrated that the decline in moral reasoning is based on moral 

segmentation (Hegazi et al.,2013)Since the informal curriculum and the hidden 

curriculum happen continuously and frequently (Coulehan et al., 2001, Hafferty et al., 

1994), medical students receive a disproportionate amount of messages from the 

informal and hidden curriculum. Therefore, any negative influences from the hidden 

curriculum and the informal curriculum are difficult to be remediated by the didactic 

formal curriculum. This is why an unfriendly institutional culture can easily undermine 

the well-intentioned efforts of those trying to impart professionalism by means of the 

curriculum (Lamiani et al., 2011). 

Furthermore, there are still issues existing in the formal curriculum itself. A discourse 

study analysis undertaken with medical students from England, Australia and Wales 

demonstrated that teaching materials, such as policy documents, handbooks and didactic 

lectures alone are insufficient to be effective in instilling medical professionalism 

(Monrouxe et al., 2011). Supplementing these with other strategies is needed, involving 

measures such as the provision within the formal curriculum of opportunities for active 

sense-making activities, patient interaction, faculty-led case scenario sessions, and real 

cases based on lectured learning (Monrouxe et al., 2011, Byszewski et al., 2012, Hatem, 

2003). Moreover, one study revealed that teachers are not consistently teaching the 

recommended professionalism  (Stern, 2006). Furthermore, the formal curriculum for 

medical professionalism is not well appreciated by medical students, for reasons such as 

having too abstract ideals, and setting unrealistic goals for students, as well as students 

having other priorities while stretched for time at medical school (Leo et al., 2008). 

Ideally, more effort is need to reconstruct an overall beneficent learning environment 

for medical education without unprofessional practices. When all faculty members hold 

to the highest professional standards, medical students‘ professionalism can mature and 

be reinforced through every day practice (Baernstein et al., 2009, Hafferty, 1998, Cohen, 
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2006). In addition, some medical educators support an overt admission of the conflicts 

between medical curricula so as to make medical students more prepared (Relman, 

1998). 

2.5.5 Changes in medical professionalism at medical school 

Studies have found that medical students‘ initial professionalism seem to be general, 

superficial, and idealistic (Hafferty, 2002, Blue et al., 2009). Commencing medical 

students had not given in-depth thought to what it means to be a doctor (Hafferty, 2002). 

Though they had enthusiasm for being service-oriented, they had difficulties in 

accepting the provision of service as their obligation (Hafferty, 2002). They were also 

likely to neglect altruism as an attribute of medical professionalism (Blue et al., 2009).  

A number of studies found that medical students‘ medical professionalism tends to 

change in an unfavourable direction during medical school. In a 1974 review (Rezler) of 

empirical studies, the author concluded that medical students tend to increase in 

cynicism and decrease in humanitarianism during their medical school experience.  

Rezler also commented that the best situation is that medical students‘ initial 

professionalism are maintained and do not decrease during medical training. In a later 

study (Wolf et al., 1989), graduating medical students also perceived themselves to be 

more cynical and more concerned about making money during their medical training. In 

a cross-sectional study it was found that final year students were less favourably 

inclined towards caring for the underserved than first year medical students (Crandall et 

al., 1993). It was claimed in this study that though many students come to medicine 

avowing compassion, altruism, and sensitivity to the need of others, some 

reconceptualised themselves primarily as technicians and treated patients as objects of 

technical services. 

Several studies further highlighted that the change in medical professionalism is most 

likely to occur during clinical training. Medical students at the clinical stage were found 

to have a lower level of humanistic values compared with students at the preclinical 

stage (Maheux et al., 1986). A recent  systematic review concluded that students‘ 

empathy declined at medical school, particularly during clinical training, with distress 

produced by hidden, informal and formal curriculum (Neumann et al., 2011).  



 

58 

In particular, Griffith and Wilson found that after the first year of clinical training, 

medical students believed a greater percentage of the elderly are demented and a greater 

percentage of patients with chronic pain are drug seekers; however, these researchers 

interpreted the findings as that students‘ just became less idealistic towards patients and 

the medical profession (Griffith et al., 2001). Several studies also reported a decline in 

medical students‘ empathy before and after the first year of clinical training at medical 

school (Hojat et al., 2009, Hojat et al., 2004).  

Several studies also used the first year at medical school for exploring changes in 

medical professionalism. One American study reported that after the first year at 

medical school, medical students‘ attitudes towards providing for the underserved 

declined (Crandall et al., 1997). However, this appears to contradict another study 

conducted within a PBL program, where the researchers observed an increase in 

students‘ altruism and a decrease in cynicism at the end of the first year (Roche III et al., 

2003). 

In summary, this section has reviewed the literature around one of the top motivations 

for studying medicine – altruism. Altruism is important for medicine and has a unique 

role in medical professionalism. There is extensive discussion as to how medical 

training may either positively or negatively influence the medical professionalism of 

medical students. A number of studies actually observed changes in medical students‘ 

medical professionalism. This literature implies that, to some extent, medical students‘ 

altruistic attitudes may decline during medical training. However, little is known about 

how the changes in altruistic attitudes may contribute as a factor in influencing medical 

students‘ motivations for studying medicine. 

2.6 Learning transitions at medical school 

As can be seen from the previous section, the first year at medical school and the first 

year of clinical training are two critical periods for professional socialisation. These two 

years are also the critical times of transition at medical school. 

Historically, medical programs featured a binary type of curriculum, which generated 

two distinct stages of training: theoretical teaching of basic knowledge and skills, and 

practical application of these knowledge and skills through clinical experiences (Hodges, 
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2010). While there has been a movement to an integrated medical program the most 

significant clinical exposure still occurs in the last two to three years of the medical 

program (Medical Training Review Panel, 2013). This leads to two critical years of 

transition at medical school: the first year at medical school as the transition from 

secondary school to tertiary training, the first year of clinical training as the transition 

from preclinical training to clinical training. In this section, the literature on medical 

students‘ expectations/experiences during these two learning transitions is reviewed. 

2.6.1 Transition from secondary school to medical schools 

There is not much reported about medical applicants‘ experiences during the first year 

at medical school. One study from the UK highlighted the first year at medical school as 

being stressful, with changes in life style such as living away from family, changes of 

social networking, and competition  with people of similar or greater intellectual ability 

(Radcliffe et al., 2003). Similar results were found in a survey of 204 first year medical 

students in England. They reported high prevalence of stress, which was commonly 

caused by heavy workload, first experience of dissection, issues with tutors, or feeling 

inadequate in comparison to peers (Guthrie et al., 2009). As can be seen, these studies 

mainly focused on the state of being first year medical students, but not how medical 

students make the transition from secondary school to tertiary education (Teunissen et 

al., 2011).  

In contrast, there is a large amount of discussion and research on this transition in 

relation to all university students. It indicates that the experiences of learning during this 

transition are challenging. First of all, there seems to be a mismatch between the 

learning habits of secondary students and the learning habits expected of university 

students. High school students spent less time in preparing for classes compared to 

university students, and they also lack experience in reading assigned materials and 

writing long papers (McCarthy, 2006). Though university students are aware of the 

differences between high school study and university study, their learning habits 

developed in secondary school tend to persist into the first year at university; they retain 

their expectations of ready access to teachers, and quick feedback on work and 

reviewing of drafts, in spite of the need for more independent study and the fact of 

decreased access to staff support (Crisp et al., 2009, Brinkworth et al., 2009, Cook et al., 

1999). A series of Australian nation-wide surveys with first year university students 
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(James et al., 2010, Krause et al., 2005, McInnis et al., 2000, McInnis et al., 1995) 

found that first year university students reported stable and well-considered reasons for 

entering university over time, most of which are interest-related and job-related. 

However, a noticeable proportion of first year students reported being not ready and 

prepared for university study. Also, there is a continuing trend for students to have 

increasing commitment to paid-work and decreasing engagement in both academic and 

social life at university. However, the extent to which these findings outlined above are 

applicable to medical students is unknown.  

2.6.2 Transition from preclinical training to clinical training 

It seems from previous research that the first year of clinical training is no less stressful 

than the first year at medical school or university. A number of new experiences in the 

clinical phase may lead to anxiety, namely interaction with senior staff, performing 

clinical tasks on patients, presenting cases on ward rounds, getting diagnoses wrong, 

and admitting ignorance to consultants (Moss et al., 1992). Multiple studies from 

America and Europe have reported that students found it difficult to build up their 

professional identity and  to understand their roles, responsibilities, and others‘ 

expectations in clinical settings (Babaria et al., 2009, Prince et al., 2000, Prince et al., 

2005, Pitkala et al., 2003, O'Brien et al., 2007, Hayes et al., 2004). Adjusting to the 

culture of patient care and frequent changes in staff, settings, and the content was found 

to be challenging (O'Brien et al., 2007). Nevertheless, it was reported that medical 

students‘ self-image as a doctor rapidly evolved during patient contact in the first 

clinical year (Pitkala et al., 2003). 

Previous research has explored the factors which influence the learning transition from 

preclinical training to clinical training. Students‘ preclinical knowledge and skills (Van 

Hell et al., 2008), prior workplace experiences (Shacklady et al., 2009), and early 

experience of professional socialisation (Dornan et al., 2004) help  the transition into 

clinical training. Also, several studies found that gender matters. Third-year female 

medical students perceived that their experiences during clinical placement have been 

affected by gender in multiple ways, such as defaulted stereotypical gender roles on the 

wards and workplace inter-relationships (Babaria et al., 2009). Male students felt less 

anxious in the transition period than female students (Hayes et al., 2004). Moreover, 

older students were more likely to be positive about their transition into the clinical 
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environment, and less likely to feel ‗confused, daunted, or overwhelmed‘(Shacklady et 

al., 2009, p. 625). Again, graduate-entry medical students were less anxious about most 

aspects of the transition than undergraduate-entry medical students (Hayes et al., 2004).  

As can be seen, medical students‘ transition from preclinical to clinical training has 

been more extensively discussed and studied than their transition from secondary school 

to tertiary education. Previous research on the transition from preclinical to clinical 

training is limited to medical students‘ experiences in relation to clinical study. Little is 

known about their general experiences of learning at university.  

In summary, this section reviewed the literature on medical students‘ 

expectations/experiences at medical school during two critical transitions, together with 

findings relating to tertiary education in general. Research on the first year at medical 

school is limited and most is focused on the state of being a first year medical student 

rather than on experiences. Research on the transition from preclinical and clinical 

training has focused on the experiences relating to clinical study. It is known that both 

these transitions are full of challenges and stressors. However, little is known about 

medical students‘ expectations/experiences of learning at university during these two 

transitions and how these may act as a factor in influencing medical students‘ 

motivations for studying medicine. 

2.7 Summary 

This chapter has shown that in recent decades, motivation has become an increasingly 

important topic of research in medical education. Theories adopted for understanding 

medical students‘ motivations have been evolving; this has led to a different focus for 

research on medical students‘ motivations at medical school. The bulk of research in 

this area focussed on medical students‘ motivations for studying medicine and/or a 

medical career. This research reported that along with other factors such as gender, 

culture and level of medical school entry (e.g. school leaver or graduate entry), altruism 

also affects motivations for studying medicine and/or a medical career is altruism, 

which partially informs medical students‘ professionalism. Also, medical students‘ 

intrinsic motivations have a positive impact on multiple aspects of learning at medical 

school. These findings are important because it is expected that medical students 
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graduate with the commitment to continuous learning and life time maintenance of 

professionalism which prepare them for providing care to patients. 

This chapter has also showed that medical students‘ motivations for studying medicine 

and/or a medical career differ by sex, entry/selection type, year of curriculum, and may 

also be influenced by cultural background, age, marital status, as well as parents or 

teachers. However, there is a lack of longitudinal studies into changes in medical 

students‘ motivations for studying medicine and/or a medical career at medical school 

and factors that may be important in relation to such motivations.  

Nevertheless, there has been extensive discussion on how medical training may either 

positively or negatively influence medical students‘ medical professionalism; this 

implies to some degree that medical students‘ altruistic attitudes may decline during 

medical training, but there is no direct exploration of how this may act as a factor in 

medical students‘ motivations for studying medicine. In addition, the two critical years 

for professional socialisation at medical school are also the two critical transitions at 

medical school, which may be challenging and stressful for medical students. However, 

little is known about how medical students‘ expectations/experiences of learning at 

university may act as a factor in influencing their motivations for studying medicine.  

Therefore, this study aims to explore medical students‘ motivations for studying 

medicine before and during medical school, and its relationships with altruistic attitudes 

and expectations/experiences of learning at university. The next chapter describes the 

methods of the study undertaken to address the research aims. 
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3.1 Introduction 

This chapter describes the study setting, the study design, participants and procedures, 

the design, development and administration of questionnaires, and the approaches to 

statistical analysis employed in this thesis. 

3.2 Study setting 

The study was conducted within the University of Adelaide (UoA) undergraduate 

medical degree program (here after referred to as the medical program). The medical 

program is a six-year undergraduate bachelor degree program where the majority of 

applicants are school leavers. Students apply from around Australia and there are also a 

limited number of places for international students. 

The selection process to identify successful applicants to the medical program has three 

components (The University of Adelaide, 2011): 1) the South Australia Tertiary 

Admission Centre (SATAC) application, which requires a matriculation score of 

Australian Tertiary Admission Rank (ATAR) equivalent of 90 or over; 2) the 

Undergraduate Medicine and Health Sciences Admission Test (UMAT), which assesses 

logical reasoning, problem solving, interaction skills and non-verbal reasoning; and 3) 

the Oral Assessment, which assesses a range of non-cognitive qualities (Laurence et al., 

2010). Applicants whose UMAT scores qualify them for an oral assessment are invited 

to participate in a structured interview as part of their application process. An offer of a 

place is based on a composite score of the UMAT, ATAR, and the oral assessment 

score. Table 6 presents the application and acceptance data of the medical program from 

year 2004 to 2007, from which a general trend of application and recruitment can be 

observed (Laurence et al., 2010). 
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Table 6 Number of applicants and proportion of previous application stage, 2004–

2007 

Stage of process 2004 2005 2006 2007 

Applicants 1494 1556 1697 1952 

Interviews 394 (26.4%) 386 (24.8%) 396 (23.3%) 586 (30.0%) 

Offers 255 (64.7%) 213 (55.2%) 159 (40.2%) 350 (59.7%) 

Acceptances 93 (36.5%) 75 (35.2%) 65 (40.9%) 105 (30.0%) 
Notes: Excludes Aboriginal and Torres Strait Islander applicants, tertiary transfer scheme applicants, 

deferrers from previous cohorts, and international students applying for fee-paying places. 

 

The medical program aims to provide its graduates with the basic knowledge, skills and 

competencies required for the practice of medicine as a prevocational or junior hospital 

doctor. The course consists of three ‗streams‘, each emphasising a core element of 

medical practice (The University of Adelaide, 2011): 1) the Scientific Basis of Medicine; 

2) Clinical Skills; and 3) Medical Personal and Professional Development. In years 1-3 

learning is predominantly at the university through an integrated Case-Base Learning 

program. Years 4-6 are predominantly structured around clinical training within 

teaching hospitals, general practices, specialist rooms, rural/remote hospitals and health 

clinics, where students further expand their scientific knowledge, clinical skills, and 

professionalism (The University of Adelaide, 2010). Therefore, the first year and the 

fourth year are two critical years of learning transition and professional socialisation in 

the medical program. 

3.3 The study design 

The study design is shown in Figure 3. Two groups of medical students were followed 

in the study, namely the medical applicants and the fourth year medical students. The 

medical applicants completed an entry baseline questionnaire when applying for 2012 

entry; 12 months later in 2013 they completed an entry follow-up questionnaire at the 

start of their second year. Similarly, the fourth year medical students completed a 

fourth-year baseline questionnaire at the midpoint of their fourth year in 2012; 12 

months later in 2013 they completed a fourth-year follow-up questionnaire at the mid-

point of their fifth year. Therefore, altogether four questionnaires were used for this 
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study. The planned timing of these four questionnaires in the medical program is shown 

in Figure 4. 

Not everyone who completed the entry baseline questionnaire completed the entry 

follow-up questionnaire, and vice versa. Similarly, not everyone who completed the 

fourth-year baseline questionnaire completed the fourth-year follow-up questionnaire, 

and vice versa. A pilot study was conducted to help refine the study procedure and data 

collection instruments (further reported in Section 3.5.2). 
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Figure 3 The study design 

 

 

 

 

Figure 4 The planned timing of the four questionnaires in the medical program 
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3.4 Participants and procedure 

This section describes the process used for each questionnaire. In order to enable the 

analysis within participants‘ paired baseline and follow-up responses while allowing 

them to stay anonymous, each questionnaire described below included a process of 

generating a unique identifier – a study ID. This study ID was generated using the same 

method across all questionnaires, so any individual was expected to generate the 

identical study ID for every questionnaire he/she had participated. Throughout all stages 

of data collection, participants were assured that at all times confidentiality and 

anonymity were maintained. Participants were also assured that although the results 

would be published, neither their personal information nor their responses would be 

personally identified. To maximise response rate, participants for all surveys were 

offered opportunities to enter a draw for a low value voucher. This study was approved 

by the University of Adelaide Human Research Ethics Committee (Project No. H-204-

2011, Appendix 6) and the medical program Curriculum Committee (Appendix 7). 

3.4.1 The entry baseline questionnaire 

All domestic applicants attending the oral assessment for 2012 entry into the medical 

program (here after referred to as medical applicants) were invited to complete the entry 

baseline questionnaire. 

The oral assessment for the 2012 intake was conducted in two sessions (in December 

2011 and in January 2012). In both sessions, the applicants were approached by the 

researcher whilst completing their on-line registration for the oral assessment using the 

computers located in the registration area. The computers were set up in advance with 

one tab in Internet Explorer leading to the on-line questionnaire created with 

SurveyMonkey. After guiding each applicant to complete the computer assisted 

registration, the researcher introduced the tab and explained the study emphasising that 

participation in the questionnaire was voluntary, that all responses were anonymous, 

and that there was sufficient time to complete the questionnaire before their scheduled 

interview. The researcher then left the applicants alone to decide whether to participate 

or not.  
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The on-line questionnaire started with an information page including details about the 

study and contact information. Applicants who consented to participate could click on 

the ‗next‘ button to proceed. Any applicants who did not wish to participate or wished 

to withdraw before completion could click on ‗exit the questionnaire‘ button. All 

responses were exported automatically into an Excel spreadsheet. 

3.4.2 The entry follow-up questionnaire 

One year later in 2013, all medical students early in their second year (here after 

referred to as second year medical students) were invited to complete the entry follow-

up questionnaire. Figure 5 shows how medical students in the University of Adelaide 

medical program proceed from their application to the second year. As can be seen, not 

all the second year medical students in 2013 had been the domestic medical applicants 

attending the oral assessment for 2012 entry.  
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Figure 5 The procedure of proceeding from application to the second year at the 

University of Adelaide medical program 
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Two strategies were used to collect responses from second year medical students: 

paper-based and online. First, students were approached at the end of their first Medical 

Curriculum Essentials session in March 2013. This session was selected as it was the 

first chance after 12 months that students could be approached when all together. 

Immediately after the lecturer had finished the session, the researcher gave a brief 

overview of the study including the researcher and supervisors, study background, and 

its aims. The researcher made it clear that the participation in the questionnaire was 

voluntary and all responses were anonymous. Following this, paper questionnaires were 

distributed together with an information sheet describing the study in detail and 

providing contact details in case students had any questions. Students who consented to 

participate completed the questionnaire in the lecture room and returned their responses 

in one marked box at the exit door as they left. Any students who did not wish to 

participate were free to leave or submit a blank questionnaire if they wished to stay 

anonymous. All responses from paper-based questionnaire were entered into an Excel 

spreadsheet. 

Students could alternatively complete the entry follow-up questionnaire on-line using 

SurveyMonkey. On the same day of administrating the paper-based survey, an 

invitation letter with a link to the questionnaire was posted as a Bulletin Board message 

for second year students by the Curriculum Planning Officer on behalf of the researcher. 

The 2013 second year medical students who consented to participate could click to enter 

the questionnaire which started with an information page including details about the 

study and contact information. Students could then click on the ‗next‘ button to proceed 

with the survey or withdraw before completion by clicking on ‗exit the questionnaire‘ 

button. All responses were exported automatically into an Excel spreadsheet. The 

possibility of a student completing both the paper-based and on-line version of this 

questionnaire was minimised by the unique study ID explained earlier. Duplicates of 

paper-based and online responses could be identified using the study ID and discarded. 

3.4.3 The fourth-year baseline questionnaire 

In 2012, all fourth year medical students were invited to complete the fourth-year 

baseline questionnaire at the mid-point of the year. It would have been preferable to 

approach them at the start of their fourth year, since that was the exact time when they 
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started hospital placements. However, this year involved mainly hospital placements, so 

the only time they could be approached when altogether was while they were at the 

School of Medicine Teaching Series (SMTS) sessions, of which the first session was 

scheduled in the middle of the year.  

The fourth year medical students were approached by the researcher at the end of this 

first SMTS session. The 2012 fourth year medical students were divided into two 

batches (semester one students and semester two students) and the SMTS was 

scheduled for each batch with one month between. The fourth-year baseline 

questionnaire was therefore conducted separately for each batch (in May 2012 and in 

June 2012). This questionnaire was administered using the same procedure employed 

for the paper-based entry follow-up questionnaire for 2013 second year medical 

students. 

3.4.4 The fourth-year follow-up questionnaire 

One year later in 2013, all fifth year medical students were invited to participate in the 

fourth-year follow-up questionnaire at the midpoint of the year. Figure 6 shows how 

medical students in the University of Adelaide medical program proceeded from the 

fourth year to the fifth year. As can be seen, some fifth year medical students had not 

participated in the fourth-year baseline questionnaire, such as repeating students. 

Figure 6 The procedure of proceeding from the fourth year to the fifth year at the 

University of Adelaide medical program 
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In the fifth year of the medical program, semester one students and semester two 

students have different curricula schedules. Therefore, the semester one students were 

approached at the end of their orientation day for Paediatrics and 

Obstetrics/Gynaecology rotations on 17 June, 2013. Semester two students were 

approached at the end of their School of Medicine Teaching Series (SMTS) on 28 June, 

2013. This questionnaire was administered using the same procedure employed for the 

paper-based entry follow-up questionnaire for 2013 second year medical students. 

3.5 Questionnaire 

The four questionnaires outlined above were similar, with minor modifications to reflect 

the different situations for participants at the time of being surveyed. In this section, the 

development of the basic questionnaire, piloting of this basic questionnaire, and its 

modifications for the four questionnaires are described.  

3.5.1 Questionnaire design 

The basic questionnaire was composed of four sections: socio-demographic 

characteristics, reasons for studying medicine, altruistic attitudes, and 

expectations/experiences of learning at university. All questions were developed based 

on literature review or derived from questionnaires used in published studies. Copies of 

the questionnaires are in Appendix 2 through Appendix 5. 

Social-demographic characteristics 

As reviewed in Section 2.4.1, a number of socio-demographic characteristics has been 

associated with medical students‘ motivations for studying medicine and or/a career in 

medicine. Based on this, in the study the following variables relevant to the study 

population were selected for inclusion in the questionnaires: age, sex, cultural 

background (country of birth, citizenship, language spoken at home), educational 

background, parents‘ educational level, and family members working in health-related 

professions (Table 7). 
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Table 7 Socio-demographic characteristics included into the questionnaires 

Variables Explanations Categories   

Age   N/A 

Sex   Male/female 

Cultural background Country of birth 

Citizenship 

Language spoken at home 

Australia/others 

Australian/others 

English/others 

Parents‘ educational 

level 

Father/mother‘s highest 

level of completed 

education 

Bachelor or 

above/certificate/diploma/secondary or 

below 

Secondary schooling  Government school/private school/other 

countries 

Family members 

working in health-

related 

Father/mother‘s occupation 

Family members (other than 

parents) working in health 

profession 

Working in health-related 

profession/not working in health- 

related profession 
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Reasons for studying medicine 

This section of the questionnaire included 14 five-point Likert scale items regarding 

students‘ reasons for studying medicine. Participants had the opportunity to add their 

own reasons in one open-ended item. Participants were asked to rate the importance of 

each item from ‗not at all important‘ (1 point) to ‗very important‘ (5 point). Items in this 

section (Table 8) were selected and derived from scales in previous studies used for 

measuring medical students‘ motivations for studying medicine and/or a medical career, 

as reviewed in Section 2.4.1. 

Table 8 Items regarding reasons for studying medicine 

Item No. Items 

1 I have scientific curiosity 

2 I have a desire for helping others 

3 Professional independence is important to me 

4 I have previous experiences with illness (personal or family) 

5 I am attracted to the high prestige associated with medicine 

6 I have relatives in health care 

7 Medicine will provide intellectual satisfaction 

8 I have a desire to cure/prevent diseases 

9 My parents expect me to study medicine 

10 A high income is important to me 

11  I enjoy interacting with people 

12 Most of my friends are studying medicine 

13 Having job security is important to me 

14 My teachers expect me to study medicine 

15 Other  
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Altruistic attitudes  

This section of the questionnaire included eight five-point Likert scale items comprising 

statements describing medical profession responsibilities. Participants were asked to 

rate the strength of agreement to each of the items from ‗strongly disagree‘ (1 point) to 

‗strongly agree‘ (5 points). The scale generated an altruistic attitude score based on the 

sum of the responses to the eight items. The maximum altruistic attitude score is 40, 

with a higher score meaning more altruistic attitudes. This scale is a validated 

instrument used in a previous study for measuring medical, law, and business students‘ 

altruistic attitudes (Coulter et al., 2007). In the study, some minor modification of 

wording was made to reflect the Australian setting (Table 9). Generally, ‗underserved 

communities‘ was replaced by ‗disadvantaged communities‘, ‗the needy‘ was replaced 

by ‗the disadvantaged‘, ‗physicians‘ was replaced by ‗doctors‘. 

Table 9 Summary of the modifications of items on altruistic attitudes 

Item No. Items and modifications* 

1 Working with the poor is important for practice of medicine 

2 Helping disadvantaged (underserved) communities‘ is important for practice of 

medicine 

3 Doctors (Physicians) should be required to provide medical care to the 

disadvantaged (needy) 

4 Doctors (Physicians) should volunteer some of their time to work in a free 

clinic 

5 I feel personally responsible for providing services to the disadvantaged 

(needy). 

6 I would be interested in volunteering on my own time for programs which 

provide medical care for the disadvantaged (needy) during my medical school 

experiences 

7 All medical students should become involved in community health effort 

8 Society is responsible for providing for the health care of all its members 
Notes: * Wording in parenthesis represents the original item content 
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Expectations/experiences of learning at university 

This section of the questionnaire consisted of nine five-point Likert scale items and one 

fixed response item that asked participants‘ about their expectations/experiences of 

learning at university. Participants were asked to rate their strength of agreement to each 

of the Likert scale items from ‗strongly disagree‘ (1 point) to ‗strongly agree‘ (5 points). 

The fixed response item asked participants to choose a time range that they expected to 

spend/spent on independent/private study. Two sets of wording were used to reflect 

respectively the expectations (at the application stage) and experiences (based on the 

previous 12 months‘ experiences) (Table 10). These items were drawn from an earlier 

study of first year health sciences students (O'Keefe et al., 2011) and an institution-wide 

study of first year students‘ expectations (Crisp et al., 2009).  

Table 10 Items regarding expectations/experiences of learning at university 

Item No. Items and modifications* 

1 I (expect to be able to) can combine study with paid work 

2 Having ready access to my lecturers and tutors outside of face-to-face teaching 

(will be) is important to my success at university  

3 (I anticipate that )My learning (will) involves independent/private study 

4 Interactive sessions with other students (will be) are important to my learning 

5 It is probably not all that important for me to attend most lectures   

6 I have activities other than university that might affect my ability to study  

7 I expect to continue studying after I obtain my degree 

8 I am interested in considering opportunities for research whilst undertaking 

university study 

9 I am interested in considering a career in research  
Notes: * Contents in parenthesis shows the wording for expectations 
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3.5.2 Piloting the basic questionnaire 

Before the basic questionnaire was modified and disseminated to the students, it was 

piloted. The aims of the pilot were to: 

 obtain feedback on individual questionnaire items for any clarification; 

 test the time needed for completing the questionnaire; and 

 assess optimal strategies for questionnaire delivery: on-line or on-paper 

The information and data collected in the pilot were used to guide the modification of 

the questionnaire used in the formal data collection.  

In August 2011, ten medical student volunteers at the University of Adelaide from Year 

4 (N=5) and Year 5 (N=5) were recruited through convenience sampling. Students were 

given a pilot package (Appendix 8) which contained an information sheet concerning 

the study, the questionnaire, a feedback sheet and a return-addressed envelope. 

Participants were advised to return their completed questionnaire and feedback sheet 

enclosed in the envelope provided. The information sheet briefly introduced the 

research study and the significance of the pilot study. The feedback sheet collected 

information to assist in modifying the questionnaire, including participants‘ comments 

on the content and format of the questionnaire, estimated time for completion, preferred 

way of completing the questionnaire, and their perception about the ease of completion. 

Space for extra comments was also included on the feedback sheet. 

Seven students reported that they understood all the questions in the questionnaire. The 

other three students reported some difficulties in answering the items about parent 

occupation, where they were requested to code their parents‘ occupations into specific 

categories. Suggestions for modification included providing explanation and explicit 

examples for each category. After consideration of this feedback, these items were then 

modified into ‗Does your father/mother work in a health care profession?‘, for which 

only a ‗yes‘ or ‗no‘ was required. 

The mean time reported for completing the questionnaire was seven minutes (range 5-

12 minutes). This information was then included in the information sheet for the main 

study, making it clear that that completion of the questionnaire would take less than 15 

minutes. 
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Six out of the 10 students preferred to complete the questionnaire online and four 

preferred a paper version. All 10 participants rated the ease of completion as ‗easy‘ or 

‗very easy‘. Since there was no special preference from the students for questionnaire 

delivery, advice was sought from the medical staff and researchers who had experience 

in conducting questionnaires with medical students, regarding ways to approach the 

students, the strategies to maximise the response rate, and the appropriate and 

convenient timing of data collection. As a result, the ultimate methods for questionnaire 

delivery varied and these have been described further in Section 3.4. 

3.5.3 Modification of questionnaire for each survey 

The basic questionnaire was modified slightly to reflect different situations for 

participants at the time of being surveyed. Table 11 shows the details of the 

modifications for each questionnaire from the basic questionnaire. All four 

questionnaires are also attached as appendices (Appendix 2 through Appendix 5)
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Table 11 Summary of modifications of four questionnaires based on the basic questionnaire 

Questionnaire sections Modifications 

Entry baseline questionnaire Entry follow-up 

questionnaire 

Fourth-year baseline 

questionnaire 

Fourth-year follow-up 

questionnaire 

Demographic  One extra item asking for the 

application to other schools 

was added: ‗Have you applied 

to other medical schools? If 

yes, how many?‘ 

Deleted, because can be 

retrieved from the responses 

from entry baseline 

questionnaire after pairing. 

No modification Deleted, because can be 

retrieved from the responses 

from fourth-year baseline 

questionnaire after pairing. 

Reasons for studying 

medicine 

Participants were asked about 

their reason for ‗applying to 

study‘ medicine. For example, 

the item ‗most of my friends 

are studying medicine‘ was 

adjusted into ‗most of my 

friends are applying to study 

medicine‘. 

Participants were asked about 

their reasons for ‗continuing to 

study medicine‘. For example, 

instead of ‗my parents expect 

me to study medicine‘, this 

item was changed into ‗my 

parents expect me to continue 

to study medicine.‘ 

Participants were asked about 

their reasons for ‗continuing to 

study medicine‘. For example, 

instead of ‗my parents expect 

me to study medicine‘, this 

item was changed into ‗my 

parents expect me to continue 

to study medicine.‘ 

Participants were asked about 

their reasons for ‗continuing to 

study medicine‘. For example, 

instead of ‗my parents expect 

me to study medicine‘, this 

item was changed into ‗my 

parents expect me to continue 

to study medicine.‘ 

Altruistic attitudes No modification No modification No modification No modification 

Expectations/experience of 

learning at university 

The set of wording asking for 

expectations was used. 

The set of wording asking for 

experiences was used. 

The set of wording asking for 

experiences was used. 

The set of wording asking for 

experiences was used. 
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3.6 Statistical analysis 

The analysis included three stages: analysis of baseline responses, analysis of follow-up 

responses, and the comparison between baseline and follow-up. These three stages of 

analysis are described below. This section also presents calculations of power that were 

based on the predicted number of respondents to each component of the study. 

3.6.1 Baseline responses analysis 

The analysis of baseline responses (collected in the entry baseline questionnaire and the 

fourth-year baseline questionnaire) was designed to: 

 describe participants‘ motivations for studying medicine, altruistic 

attitudes, and expectations/experiences of learning at university; and  

 explore the relationships between motivations for studying medicine, 

altruistic attitudes, and expectations/experiences of learning at university. 

Table 12 outlines the steps for the analysis of baseline responses. In the initial stages, 

frequency distributions were calculated for responses to each of the items. For Likert 

scale responses, mean, standard deviations, and 95% confidence interval were 

calculated. Percentages of students who chose ‗agree‘ or ‗strongly agree‘ (or ‗slightly 

important‘ or ‗very important‘) were aggregated to give percentages of broad 

agreement/broad importance. 

To test the construct validity of the items of reasons for studying medicine and to assist 

further analysis, exploratory factor analysis was conducted using the procedure 

recommended by Pett et al. (2003). First, internal consistency of the 14 items of reasons 

for studying medicine was examined by deriving Pearson‘s correlation matrix to assess 

any clustering pattern. Bartlett‘s test of sphericity was then conducted to determine if 

the correlation matrix was consistent with an identity matrix. A Kaiser-Meyer-Olkin 

Test was conducted to measure the sampling adequacy relative to the number of items 

included in the analysis. A threshold of 0.6 was used as the minimum value indicative 

of an adequate sample size relative to the number of items. The anti-image correlation 

matrix was formed to examine the strength of correlations among individual items. A 
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threshold of 0.5 was used as the minimum value indicative of strong enough 

correlations among individual items for factor extraction (Hair et al., 2010, p.4).  Factor 

analysis was then carried out using the method of principal component analysis to 

extract a set of uncorrelated underlying factors explaining the total variance of the 

responses. Varimax rotation was applied to the extracted factors to maximize the 

separation of the factors. Factors with eigenvalues equal or higher than 1 were retained. 

Each retained factor was then labelled after examining the items included in that factor 

based on the literature. For each factor, both the Cronbach‘s alpha (Pett et al., 2003) and 

the mean inter-items correlation (Pallant, 2010) were calculated to indicate the internal 

consistency. A Cronbach‘s alpha value of 0.60-0.69 was considered marginal and 

greater than 0.70 was considered to indicate a reliable set of items (Pett et al., 2003). A 

mean inter-item correlation value between 0.2 and 0.4 was considered acceptable 

(Pallant, 2010). For this study the mean inter-item correlation is considered a better 

indicator of internal consistency reliability, as Pallant (2010) suggests that Cronbach‘s 

alpha is not a good indicator of internal consistency reliability for a scale with fewer 

than 10 items. A score for each factor was also generated based on the mean rating of 

items loading above 0.4 on each factor. This factor analysis was conducted only for the 

responses from the entry baseline questionnaire. Based on the factors identified, scores 

for factors of reasons for studying medicine were calculated for the responses from the 

fourth-year baseline questionnaire. Summary statistics using means and standard 

deviations were calculated for the factors identified.  

Participants‘ responses regarding reasons for studying medicine, altruistic attitudes, and 

expectations/experiences of learning at university were compared by socio-demographic 

characteristics. Likert-scale responses were compared using Mann Whitney U-tests. 

Categorical variables were compared using Chi-square tests of association, with 

Fisher‘s exact test used when the expected count for any cell was less than 5. 

The relationships between scores for factors of reasons for studying medicine and socio-

demographic characteristics were examined using both bivariate analysis and 

multivariable analysis. Bivariate analysis was conducted using Mann Whitney U-tests 

and Kruskal Wallis tests, as appropriate. Multivariable analysis was conducted using 

multiple linear regressions. Backwards elimination was used with all socio-

demographic variables initially entered as independent variables. The variable which 
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made the smallest, non-significant contribution to the fit of this initial model (based on 

likelihood ratio tests) was then eliminated, and the regression was re-fitted with the 

reduced set of independent variables. Variables continued to be eliminated until all the 

remaining variables were statistically significant predictors in the model. A similar 

process was followed for the analysis of the altruistic attitude score.  

Finally, the relationships between reasons for studying medicine (both individual items 

of reasons and scores for factors of reasons for studying medicine), altruistic attitudes, 

and expectations/experiences of learning at university were explored. Spearman‘s 

correlation or Kruskal Wallis tests were used in this step, as appropriate. 

Table 12 Summary of baseline responses analysis 

Description of analysis Variables Analysis methods 

Descriptive Social-demographic variables 

Reasons for studying medicine  

Altruistic attitudes 

Expectations/experiences of 

learning at university 

Frequency distribution 

Mean, standard deviation, 

and 95% CI 

Percentage of combined 

‗agree‘ or ‗strongly agree‘ 

(‗slightly important‘ or 

‗very important‘) 

Explorative factor 

analysis (only for 

response from entry 

baseline questionnaire) 

 

Reasons for studying medicine Factor analysis 

Cronbach‘s alpha 

calculation/Mean inter-items 

correlation calculation 

Comparison of 

responses by 

demographic 

characteristics 

Reasons for studying medicine/ 

scores for factors of reasons for 

studying medicine 

Altruistic attitudes 

Expectations/experiences of 

learning at university 

Mann Whitney U-test 

Kruskal Wallis 

Chi-square test of association 

or Fisher‘s exact test  

Multiple linear regression 

Correlation analysis 

 

Reasons/ scores for factors of 

reasons for studying medicine and 

expectations/experiences 

Reasons/ scores for factors of 

reasons for studying medicine and 

altruistic attitudes 

Expectations/experiences and 

altruistic attitudes 

Spearman‘s correlation 
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3.6.2 Follow-up responses analysis  

The analysis of follow-up responses (collected in the entry follow-up questionnaire and 

the fourth-year follow-up questionnaire) was similarly designed to: 

 describe participants‘ motivations for studying medicine, altruistic 

attitudes, and expectations/experiences of learning at university; and  

 explore the relationships between motivations for studying medicine, 

altruistic attitudes, and expectations/experiences of learning at university. 

The analysis of follow-up responses proceeded in a similar fashion to that for baseline 

responses. However, factor analysis was not conducted for the follow-up responses. The 

calculation of scores for factors of reasons for studying medicine for follow-up 

responses was based on the factors identified from the responses from the entry baseline 

questionnaire. There was no comparison of participants‘ scores for factors of reasons for 

studying medicine and altruistic attitude score by socio-demographic characteristics, 

since socio-demographic characteristics were not collected in follow-up questionnaires. 

Other steps are the same as the baseline responses analysis (Table 13). 

Table 13 Summary of follow-up responses analysis 

Description of analysis Variables Analysis methods 

Descriptive Reasons for studying medicine  

Altruistic attitudes 

Expectations/experiences of learning 

at university 

Frequency distribution 

Mean, standard deviation, 

and 95% CI 

Percentage of combined 

‗agree‘ or ‗strongly agree‘ 

(or ‗slightly important‘ or 

‗very important‘) 

Correlation analysis 

 

Reasons/ scores for factors of reasons 

for studying medicine and 

expectations/experiences 

Reasons/ scores for factors of reasons 

for studying medicine and altruistic 

attitudes 

Expectations/experiences and 

altruistic attitudes 

Spearman‘s correlation 
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3.6.3 Comparison between baseline and follow-up responses 

The baseline and the follow-up responses were compared so as to determine if:  

 medical students‘ reasons for studying medicine change after the 

first/fourth year at the medical program; 

 medical students‘ altruistic attitudes change after the first/fourth year at 

the medical program; 

 medical students‘ experiences of learning at university change/differ 

from their expectations after the first year of preclinical training/clinical 

training; and 

 the alignment between medical students‘ expectations/experiences varies 

by reasons for studying medicine  

Table 14 outlines the analysis in this stage. All responses collected from the entry 

baseline questionnaire were compared with all responses collected from the entry 

follow-up questionnaire regarding the reasons for studying medicine, altruistic attitudes, 

and expectations/experiences of learning at university. Similarly, all responses collected 

from the fourth-year baseline questionnaire were compared with all responses collected 

from the fourth-year follow-up questionnaire regarding the reasons for studying 

medicine, altruistic attitudes, and expectations/experiences of learning at university. The 

same comparison was then conducted within only the paired baseline and follow-up 

responses. Likert-scale responses were compared using Mann Whitney U-test (for all 

responses) and Wilcoxon signed ranks test (for paired responses). Categorical variables, 

such as the time (expected to) spent on private/independent study, were compared using 

Chi-square tests of association or Fisher‘s exact tests, as appropriate. 

In addition, participants with paired baseline and follow-up responses were classified 

into groups based on their reasons for studying medicine at baseline. To do this, 

hierarchical cluster analysis with Ward‘s linkage method was conducted. The similarity 

of participants was measured based on their scores for factors of reasons for studying 

medicine at baseline time points, using Euclidean distance as the measure of similarity 

between participants. The number of clusters was decided using a combination of the 

dendrogram and two stopping rules (Clatworthy et al., 2005, Stata Corporation, 2005): 

the Calinski/Harabasz pseudo-F index (Caliński et al., 1974) and the Duda–Hart 
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Je(2)/Je(1) index (Duda et al., 1973). For both rules, larger values indicate more distinct 

clustering. Pseudo-T-squared values were also presented with the Duda-Hart Je(2)/Je(1) 

values, of which smaller values indicate more distinct clustering. Each cluster was 

named after examining their mean scores for factors of reasons for studying medicine. 

Then within each cluster group of participants (the cluster identified in cluster analysis), 

paired baseline and follow-up responses were compared regarding their altruistic 

attitudes and expectations/experiences of learning at university, using Wilcoxon signed-

ranks test for Likert-scale responses and Chi-square tests of association or Fisher‘s 

exact tests for categorical variables. 

Table 14 Summary of comparison between baseline and follow-up responses 

Description of analysis Variables Analysis methods 

Comparison with baseline 

responses (within all 

responses and paired 

responses) 

Reasons for studying medicine/ 

scores for factors of reasons for 

studying medicine 

Altruistic attitudes 

Expectations/experiences of studying 

at university 

Mann Whitney U-test 

Wilcoxon signed ranks 

test  

Chi-square test of 

association or Fisher‘s 

exact test 

Paired comparison within 

subgroups 

 

Altruistic attitudes  

Expectations/experiences of learning 

at university 

Hierarchical cluster 

analysis 

Wilcoxon signed ranks 

test 

Chi-square test of 

association or Fisher‘s 

exact test 

Since multiple items were used to measure the same underlying constructs, type I error 

was likely to increase. Therefore, the researcher set a conservative alpha level for 

rejecting the null hypothesis when it is true (p value at 0.01). There is no further 

adjustment for the p value, as recommended by Rothman (1990). Analyses were 

undertaken using Stata/IC 12 (Stata Corporation, 2011). IBM SPSS Statistics Version 

20 was used only for the pre-tests in factor analysis.  

3.6.4 Power analysis 

A priori sample size calculation was not undertaken.  All available responses to each of 

the four questionnaires in this study were used in the analyses.  Assumptions about the 

number of respondents to each stage were made when planning the study, and power 
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calculations were carried out to determine the minimum effect sizes that would be 

detected as statistically significant in different analyses. All power analysis were 

conducted using G* Power 3 (Faul et al., 2009). 

Baseline responses 

The number of domestic applicants attending the oral assessment for 2012 entry was 

prospectively estimated as to be 450.  Assuming an 80% response rate (Dillman, 2000), 

360 first year baseline responses would be available for analysis.  With this sample size, 

Mann Whitney U-tests could demonstrate small effect sizes of 0.37 as statistically 

significant (assuming = 0.01, power = 0.80, and equally sized comparison groups). 

Multiple linear regressions could demonstrate small effect sizes of 0.06 as statistically 

significant (assuming = 0.01, power = 0.80, and 10 socio-demographic characteristics 

in the model). A sample size of 360 was also considered adequate for factor analysis as 

it ensured that there were more than 10 observations for each of the 14 items regarding 

reasons for studying medicine (Everitt, 1975, Pett et al., 2003). 

A response rate of 50% from the fourth year students would result in approximately 100 

completed fourth year baseline questionnaires available for analysis.  With this size 

sample, Mann Whitney U-tests could demonstrate medium effect sizes of 0.71 as 

statistically significant (assuming = 0.01, power = 0.80, and equally sized comparison 

groups).  Multiple linear regressions could demonstrate medium effect sizes of 0.25 as 

statistically significant (assuming = 0.01, power = 0.80, and 10 socio-demographic 

characteristics in the model).  

Follow-up responses 

It was assumed that the size of the second year cohort of medical students was 200, and 

50% of students would respond to the follow-up questionnaire.  With 100 responses, 

Mann Whitney U-tests could demonstrate medium effect sizes of 0.71 as statistically 

significant (assuming = 0.01, power = 0.80, and equally sized comparison groups).  

Spearman‘s correlation analysis could demonstrate medium effect sizes of 0.33 as 

statistically significant (assuming = 0.01, power = 0.80). A similar response and 

effect sizes were assumed to be demonstrable with the follow-up responses obtained 

from the fifth year medical students. 
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Baseline – follow-up comparisons 

If 50% of the responses from medical applicants and second year students could be 

paired, 50 paired observations would be available for analysis.  With this sample size, 

small effect sizes of 0.47 could be detected as statistically significant in Wilcoxon 

signed-ranks tests (assuming = 0.01, power = 0.80).  If 30 paired observations were 

available, then the detectable effect size would be 0.62 (assumptions as previously). 

Thus the predicted number of available responses appeared to be sufficiently large to 

investigate the aims of the thesis. 

3.7 Summary 

This chapter has given a full description of the study methods. In the following chapter 

the results around medical students‘ reasons for studying medicine are reported.
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4.1 Introduction 

This chapter provides a full description of the results around participants‘ reasons for 

studying medicine. The results are structured in the following order: results from 

baseline questionnaires, results from follow-up questionnaires, and results from the 

comparison between baseline and follow-up questionnaires.  

This chapter also provides a description of how medical students with paired baseline 

and follow-up responses were classified into groups according to their reported reasons 

for studying medicine at baseline. Subsequent chapters explore results associated with 

this classification. 

4.2 Baseline responses  

The presentation of results from baseline responses begins with descriptive information 

about participants‘ socio-demographic characteristics and reasons for studying medicine. 

Results from the factor analysis and the calculation of the scores for factors of reasons 

for studying medicine are then reported. Finally the associations between scores for 

factors of reasons for studying medicine and socio-demographic characteristics are 

reported.  

4.2.1 Descriptive information 

Medical applicants 

Of the 458 medical applicants attending the oral assessment for 2012 entry into the 

University of Adelaide medical program, 411 completed the entry baseline 

questionnaire (response rate of 90%). Participants‘ socio-demographic information is 

shown in Table 15. Most of the participants were male (n = 239; 58%), born in 

Australia (n = 292; 71%), held an Australian citizenship (n = 363; 88%), spoke English 

at home (n = 314; 76%), and completed their last year of secondary schooling at an 

Australian non-government school (n = 250; 61%). Twelve per cent (n = 49) of the 

participants had both parents working in a health-related profession and 56% (n = 230) 

had at least one family member working in a health-related profession. Most of the 
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medical applicants‘ fathers (n = 320; 78%) or mothers (n = 302; 73%) held a bachelor-

level degree or higher. In addition, 92% (n = 378) of the participants reported that they 

had applied to other medical schools aside from the University of Adelaide medical 

program. 

Table 15 Summary of socio-demographic characteristics of medical applicants (n = 

411) 

Characteristics Frequency (%) 

Sex  

Male 239 (58) 

Female 172 (42) 

Country of birth  

Australia 292 (71) 

Other countries 119 (29) 

Citizenship  

Australian 363 (88) 

Other 48 (12) 

Language spoken at home  

English 314 (76) 

Other 97 (24) 

Secondary schooling  

Australian government school 137 (33) 

Australian non-government school 250 (61) 

Other country 24 (6) 

Family members working in health-related 

profession (except parents)  

Yes 163 (40) 

No 248 (60) 

 Father Mother 

Parents‘ occupation   

Heath-related profession 91 (22) 103 (25) 

Other profession 313 (76) 303 (74) 

N/A 7 (2) 5 (1) 

Parents‘ highest level of complete educational 

qualification   

Bachelor or above 320 (78) 302 (73) 

Certificate/diploma 35 (8) 47 (11) 

Secondary or below 44 (11) 53 (13) 

Other education (non-award courses) 5 (1) 3 (1) 

N/A 7 (2) 6 (2) 
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Medical applicants‘ mean ratings of the importance of the 14 items regarding their 

reasons for applying to study medicine are shown in Figure 7. The items are ordered 

from the highest mean rating to the lowest mean rating. The items with the highest 

mean ratings were ‗I have a desire for helping others‘ (Mean = 4.86, SD = 0.36), ‗I have 

scientific curiosity‘ (Mean = 4.70, SD = 0.48), and ‗I enjoy interacting with people‘ 

(Mean = 4.69, SD = 0.48). The items with the lowest mean ratings were ‗Most of my 

friends are applying‘ (Mean = 1.90, SD = 0.99), ‗My parents expect me to study 

medicine‘ (Mean = 1.75, SD = 0.95), and ‗My teachers expect me to study medicine‘ 

(Mean = 1.68, SD = 0.85).
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Figure 7 Summary of medical applicants’ ratings of the importance of their reasons for applying to study medicine (n = 411) 

 

Notes: 
a
 Percentage of combined ‘very important/slightly important’.

1 2 3 4 5

Mean (95% CI) 

Desire for helping (100%)a 

Scientific curiosity (99%)  

Interacting with people (99%)  

Desire to cure/prevent diseases (99%)   

Intellectual satisfaction (94%)  

Previous experiences with illness (80%)  

Professional independence (74%)  

Job security (69%)  

Relatives in health care (40%)  

High prestige (20%)  

High income (14%)  

Friends are applying (10%) 

Parents expect me to apply (7%) 

Teachers expect me to apply (4%)  

Not at all important          Not  important              Not sure            Slightly important           Very important    
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Fourth year medical students 

Of the 187 fourth year medical students enrolled in 2012, 102 (response rate of 55%) 

completed the fourth-year baseline questionnaire. Socio-demographic characteristics of 

these participants are shown in Table 16. Most of the participants were female (n = 66; 

65%), born in Australia (n = 61; 60%), held an Australian citizenship (n = 84; 82%), 

spoke English at home (n = 84; 82%), and completed their last year of secondary 

schooling at an Australian non-government school (n = 60; 59%). Twenty per cent of 

the participants (n = 20) had both parents working in a health-related profession and 65% 

(n = 66) had at least one family member working in a health-related profession. Most of 

the students‘ fathers (n = 77; 75%) or mothers (n = 68; 66%) held a bachelor-level 

degree or higher. 
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Table 16 Summary of socio-demographic characteristics of 2012 fourth year 

medical students (n = 102) 

Characteristics Frequency (%) 

Sex  

Male 36 (35) 

Female 66 (65) 

Country of birth  

Australia 61 (60) 

Other countries 41 (40) 

Citizenship  

Australian 84 (82) 

Other 18 (18) 

Language spoken at home  

English 84 (82) 

Other 18 (18) 

Secondary schooling  

Australian government school 24 (23) 

Australian non-government school 60 (59) 

Other country 18 (18) 

Family members working in health-related 

profession (except parents) 

 

Yes 49 (48) 

No 53 (52) 

 Father  Mother  

Parents‘ occupation   

Heath-related profession 32 (31) 32 (31) 

Other profession 70 (69) 70 (69) 

Parents‘ highest level of complete educational 

qualification 

  

Bachelor or above 77 (75) 68 (66) 

Certificate/diploma 9 (9) 13 (13) 

Secondary or below 14 (14) 20 (20) 

Other education (non-award courses) 1 (1) 0 (0) 

N/A 1 (1) 1 (1) 
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Fourth year medical students‘ mean ratings of the importance of the 14 items regarding 

their reasons for studying medicine are shown in Figure 8. The items are presented in 

the same order as for the medical applicants (Figure 7) so as to enable comparison. The 

items with the highest mean ratings were ‗I have a desire for helping others‘ (Mean = 

4.66, SD = 0.52), ‗I enjoy interacting with people‘ (Mean = 4.39, SD = 0.79), and 

‗Medicine will provide intellectual satisfaction‘ (Mean = 4.36, SD = 0.71). The items 

with the lowest mean ratings were ‗I have relatives in health care‘ (Mean = 2.38, SD = 

1.36), ‗My parents expect me to continue studying medicine‘ (Mean = 2.42, SD = 1.31), 

and ‗My teachers expect me to continue studying medicine‘ (Mean = 2.01, SD = 1.08).



 

97 

Figure 8 Summary of fourth year medical students’ ratings of the importance of their reasons for studying medicine (n = 102) 

 

Notes: The items were presented in the same order as the medical applicants; 
a
 percentage of combined ‘very important/slightly important’.

1 2 3 4 5

Mean ( 95% CI) 

Desire for helping (98%)a 

Scientific curiosity (88%)  

Interacting with people (90%)  

Desire to cure/prevent diseases (88%)   

Intellectual satisfaction (91%)  

Previous experiences with illness (45%)  

Professional independence (85%)  

Job security (91%)  

Relatives in health care (28%)  

High prestige (49%)  

High income (58%)  

Friends are in the program (41%) 

Parents expect me to continue studying (25%) 

Teachers expect me to  continue studying(12%)  

Not at all important          Not important           Not sure             Slightly important    Very important    
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4.2.2 Factors of reasons for studying medicine and scores for each factor  

As described in Section 3.6.1, factor analysis of the 14 reason items was conducted for 

the responses from the entry baseline questionnaire (by medical applicants). 

Preliminary analysis suggested that factor analysis of the 14 Likert scale items 

regarding reasons for studying medicine was feasible. First, the correlation matrix 

indicated that there were significant correlations between items, which might eventually 

combine in some fashion to form factors. Second, Bartlett‘s test of sphericity was 

significant (2 (91) = 1040.66, p < .001), which indicated that the pair wise correlation 

matrix for the 14 items was not an identity matrix, so that a factor analysis was 

appropriate. Third, the Kaiser-Meyer-Olkin assessment of sampling adequacy was 0.74, 

above the commonly recommended minimum value of 0.6 (Kaiser, 1974), which 

suggested that the sample size relative to the number of items was sufficient. 

Furthermore, the diagonals of the anti-image correlation matrix were all over 0.5, 

indicating that the correlation among individual items was strong enough to justify the 

conduct of factor analysis (Pett et al., 2003) 

Four factors were extracted using the method of principal component analysis. The four 

initial eigenvalues above 1 explained 22%, 15%, 9%, and 8% of the total variance 

respectively. Table 17 shows the loadings of each item on the four factors after varimax 

rotation. The item ‗I have relatives in health care‘ did not load above 0.4 on any factor. 

Its highest loading was 0.3471 on Factor One, while its second highest loading was 

0.3239 on Factor Four. As a result, this item was not included in generating the score 

for any factor. 
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Table 17 Factor analysis of the 14 items regarding reasons for studying medicine 

  Factor One  Factor Two  Factor Three  Factor Four 

Items     

I have scientific curiosity 0.8091 - - - 

I have a desire for helping others - 0.5931 - - 

Professional independence is important to me - - 0.4795 - 

I have previous experiences with illness (personal or family) - 0.6217 - - 

I am attracted to the high prestige associated with medicine - - 0.7773 - 

I have relatives in health care - - - - 

Medicine will provide intellectual satisfaction 0.6888 - - - 

I have a desire to cure/prevent diseases - 0.5777 - - 

My parents expect me to apply - - - 0.7865 

A high income is important to me - - 0.7421 - 

I enjoy interacting with people - 0.6246 - - 

Most of my friends are applying - - - 0.7495 

Having job security is important to me - - 0.6465 - 

My teachers expect me to apply - - - 0.7978 

Internal consistency reliability     

Cronbach‘s alpha 0.40 0.41 0.68 0.73 

Mean inter-item correlations 0.26 0.21 0.33 0.48 
Notes: ‘ - ’ represents factor loading < 0.4.
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Table 17 also shows the internal consistency reliability of each factor. The Cronbach‘s 

alpha values for Factor Three and Factor Four were reasonable at 0.68 and 0.73 

respectively, given that of 0.60-0.69 was considered marginal and greater than 0.70 was 

considered to indicate a reliable set of items (Pett et al., 2003). Factor One and Factor 

Two had low Cronbach‘s alpha values at 0.40 and 0.41 respectively. Nevertheless, the 

mean inter-item correlations of the four factors ranged from 0.21 to 0.48, which were 

satisfactory, given the criteria that mean inter-item correlations between 0.2 and 0.4 

were considered acceptable (Pallant, 2010). The four factors were then labelled as 

below with reference to previous literature (Wierenga et al., 2003, Price et al., 1994a, 

Vaglum et al., 1999a, Crossley et al., 2002, McManus et al., 2006, Puljak et al., 2007b, 

Molnar et al., 2008, Molnar et al., 2006, Vahid Dastjerdi et al., 2012, Morley et al., 

2013): 

 Factor one:  labelled as science-orientation. Items included in this factor 

are related to the scientific aspects of medicine which attract students to 

study medicine, such as the scientific curiosity and intellectual 

satisfaction. 

 Factor Two: labelled as people-orientation. Items included in this factor 

are related to the humanistic aspect of medicine, such as helping people, 

curing/preventing disease and communicating with others. 

 Factor three: labelled as job status/security. Items included in this factor 

are related to the advantages of medicine as a job, such as the high 

income, high status, and good job security. 

 Factor Four: labelled as external pressure. Items included in this factor 

are related to the influences from others on the decision for studying 

medicine, such as peer pressure, expectations from parents and teachers. 

The medical applicants had a mean score of 4.57 (SD = 0.45) for science orientated 

items, 4.54 (SD = 0.39) for people-oriented items, 3.10 (SD = 0.69) for items of job 

status/security, and 1.78 (SD = 0.75) for items of external pressure. Fourth year medical 

students‘ mean scores for the four factors of reasons for studying medicine were also 

calculated based on the factor solution derived using medical applicants‘ responses. 

Fourth year medical students had a mean score of 4.33 (SD = 0.59) for science 
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orientated reasons, 4.10 (SD = 0.0.56) for people-oriented items, 3.74 (SD = 0.67) for 

items of job status/security, and 2.42 (SD = 1.01) for items of external pressure. 

4.2.3 Associations between scores for factors of reasons for studying medicine and 

socio-demographic characteristics 

Medical applicants 

As shown in Table 18, results from Mann Whitney U-tests indicated that the medical 

applicants whose mothers were working in health-related profession had significantly 

higher scores for science-orientation (Median = 5; Interquartile range = 4.5-5) than 

those whose mothers were not working in health-related profession (Median = 4.5; 

Interquartile range =  4.5-5; z = 2.74, p = 0.006). Those medical applicants who spoke a 

language other than English at home had significantly higher scores for external 

pressure (Median = 2; Interquartile range = 1.33-2.67) than those who spoke English at 

home (Median = 1.67; Interquartile range = 1-2; z = -3.82, p < 0.001). 

Results from Kruskal Wallis tests showed that there were significant differences by 

secondary schooling regarding medical applicants‘ scores for science orientation (χ
2
 = 

9.28, p = 0.010) and score for external pressure (χ
2
 = 12.68, p = 0.002). Those students 

who completed secondary schooling in another country scored higher, on average, for 

science orientation and external pressure than students who completed secondary 

schooling at an Australian school (either government or non-government). 

There were no other significant differences in medical applicants‘ scores of factors of 

reasons for studying medicine by socio-demographic characteristics found in bivariate 

analysis. 
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Table 18 Bivariate analysis of the associations between medical applicants’ scores for the four factors of reasons for studying medicine and socio-

demographic characteristics (n=411) 

Characteristics 

  

Science orientation People orientation 

Mean SD Median Interquartile 

range 

z a / 

K-W χ2 b 

p* Mean SD Median Interquartile 

range 

z / 

K-W χ2 

p 

Sex     -0.37 0.712     -0.57 0.570 

Male 4.57 0.45 4.5 4.5-5   4.54 0.38 4.5 4.25-4.75   

Female 4.58 0.47 4.5 4.5-5   4.55 0.40 4.75 4.25-4.75   

Country of birth     -1.03 0.304     0.16 0.870 

Australia 4.56 0.45 4.5 4.5-5   4.54 0.39 4.63 4.25-4.75   

Other countries 4.60 0.46 4.5 4.5-5   4.54 0.39 4.75 4.25-4.75   

Citizenship     -1.45 0.146     -0.37 0.710 

Australian 4.56 0.45 4.5 4.5-5   4.54 0.39 4.5 4.25-4.75   

Other 4.65 0.46 5 4.5-5   4.58 0.33 4.75 4.25-4.75   

Language spoken at home     0.79 0.431     -1.67 0.095 

English 4.58 0.45 4.5 4.5-5   4.53 0.38 4.5 4.25-4.75   

Other 4.54 0.47 4.5 4.5-5   4.59 0.41 4.75 4.25-5   

Family members working in health-related 

profession (except parents) 
    1.22 0.222     2.22 0.026 

Yes 4.60 0.44 4.5 4.5-5   4.60 0.36 4.75 4.25-5   

No 4.55 0.46 4.5 4.5-5   4.51 0.40 4.5 4.25-4.75   

Father‘s occupation     2.40 0.016     -2.09 0.036 

Heath-related profession 4.67 0.40 5 4.5-5   4.48 0.36 4.5 4.25-4.75   

Other profession 4.54 0.47 4.5 4.25-5   4.56 0.40 4.75 4.25-4.75   
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Table 18 (Continued) bivariate analysis of the associations between medical applicants’ scores for the four factors of reasons for studying 

medicine and socio-demographic characteristics (n=411) 

Characteristics 

  

Science orientation People orientation 

Mean SD Median Interquartile 

range 

z a / 

K-W χ2 b 

p* Mean SD Median Interquartile 

range 

z / 

K-W χ2 

p 

Mother‘s occupation     2.74 0.006     0.29 0.769 

Heath-related profession 4.65 0.49 5 4.5-5   4.55 0.38 4.5 4.25-4.75   

Other profession 4.54 0.44 4.5 4.5-5   4.53 0.39 4.5 4.25-4.75   

Father‘s highest level of complete 

educational qualification 
    1.42 0.156     0.04 0.965 

Bachelor or above 4.58 0.45 4.5 4.5-5   4.54 0.39 4.75 4.25-4.75   

Below bachelor  4.51 0.46 4.5 4-5   4.54 0.39 4.5 4.25-4.75   

Mother‘s highest level of complete 

educational qualification 
    2.15 0.031     0.18 0.860 

Bachelor or above 4.59 0.45 4.5 4.5-5   4.54 0.40 4.75 4.25-4.75   

Below bachelor  4.49 0.46 4.5 4-5   4.54 0.37 4.5 4.25-4.75   

Secondary schooling     9.28 0.010     3.53 0.171 

Aust government school 4.64 0.44 5 4.5-5   4.58 0.40 4.75 4.5-5   

Aust  non-government school 4.52 0.45 4.5 4.5-5   4.53 0.38 4.5 4.25-4.75   

Other country 4.71 0.49 5 4.5-5   4.48 0.34 4.5 4.25-4.75   
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Table 18 (Continued) bivariate analysis of the associations between medical applicants’ scores for the four factors of reasons for studying 

medicine and socio-demographic characteristics (n=411) 

Characteristics 

  

Job status/security External pressure 

Mean SD Median Interquartile 

range 

z / 

K-W χ2 

p Mean SD Median Interquartile 

range 

z / 

K-W χ2 

p 

Sex      -0.26 0.798      2.13 0.033 

Male 3.08 0.69 3.25 2.5-3.5     1.85 0.79 1.67 1.33-2.33     

Female 3.10 0.69 3 2.63-3.5     1.68 0.69 1.67 1-2     

Country of birth       -0.89 0.376       -2.14 0.033 

Australia 3.07 0.68 3 2.5-3.5     1.72 0.72 1.67 1-2     

Other countries 3.13 0.70 3.25 2.75-3.5     1.91 0.81 1.67 1.33-2.33     

Citizenship       -2.09 0.037       -2.17 0.030 

Australian 3.07 0.69 3 2.5-3.5     1.75 0.74 1.67 1-2     

Other 3.27 0.67 3.25 3-3.75     1.99 0.80 1.83 1.33-2.33     

Language spoken at home       -1.09 0.276       -3.82 < 0.001 

English 3.07 0.69 3 2.5-3.5     1.69 0.70 1.67 1-2    

Other 3.16 0.67 3 2.75-3.5     2.04 0.85 2 1.33-2.67     

Family members working in health-related 

profession (except parents) 
      0.11 0.909       -0.10 0.922 

Yes 3.10 0.71 3 2.5-3.5     1.79 0.78 1.67 1-2.33     

No 3.09 0.67 3 2.5-3.5     1.77 0.74 1.67 1-2.17     

Father‘s occupation       0.86 0.392       -0.81 0.419 

Heath-related profession 3.15 0.61 3.25 2.75-3.5     1.71 0.71 1.67 1-2     

Other profession 3.08 0.71 3 2.5-3.5     1.80 0.77 1.67 1-2.33     
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Table 18 (Continued) bivariate analysis of the associations between medical applicants’ scores for the four factors of reasons for studying 

medicine and socio-demographic characteristics (n=411) 

Characteristics 

 

Job status/security External pressure 

Mean SD Median Interquartile 

range 

z / 

K-W χ2 

p Mean SD Median Interquartile 

range 

z / 

K-W χ2 

p 

Mother‘s occupation             

Heath-related profession 3.12 0.68 3.25 2.5-3.75     1.73 0.75 1.67 1-2.33     

Other profession 3.08 0.69 3 2.5-3.5     1.80 0.76 1.67 1-2.33     

Father‘s highest level of complete 

educational qualification 
      0.35 0.724       0.15 0.878 

Bachelor or above 3.10 0.70 3 2.5-3.5     1.79 0.77 1.67 1-2.33     

Below bachelor  3.08 0.67 3 2.5-3.5     1.75 0.71 1.67 1-2.33     

Mother‘s highest level of complete 

educational qualification 
      -0.58 0.563       -0.01 0.990 

Bachelor or above 3.08 0.67 3 2.5-3.5     1.78 0.76 1.67 1-2.33     

Below bachelor  3.14 0.75 3.25 2.5-3.75     1.77 0.75 1.67 1.17-2     

Secondary schooling       6.07 0.048       12.68 0.002 

Aust government school 3.16 0.75 3 2.5-3.75     1.94 0.83 2 1.33-2.33     

Aust  non-government school 3.03 0.63 3 2.5-3.5     1.66 0.67 1.67 1-2     

Other country 3.35 0.77 3.25 3-3.75     2.04 0.88 1.83 1.33-2.33     
Notes: * Mann Whitney U-test or Kruskal Wallis test as appropriate; 
a
 z score for Wilcoxon Mann Whitney test; 

b
 K-W χ2 for Kruskal Wallis test, only for the comparison by secondary schooling.



 

106 

Table 19 presents the results from multiple linear regressions of scores for factors of 

reasons on socio-demographic characteristics among medical applicants. Based on the 

final model, medical applicants who had their last year in Australian non-government 

schools had a predicted 0.15 point lower score for science orientation compared with 

those who had the last year in Australian government schools (95% CI  = -0.25, -0.06; p 

= 0.002). Also, participants whose fathers were working in non-health-related 

professions had a predicted 0.16 point lower score for science orientation compared 

with those whose fathers were working in health-related professions (95% CI  = -0.27, -

0.05; p = 0.004). 

Medical applicants who spoke a language other than English at home had a predicted 

0.30 point higher score for external pressure than those who spoke English at home (95% 

CI  = 0.13, 0.47; p = 0.001). Medical applicants who had their last year in Australian 

non-government schools had a predicted 0.23 point lower score external pressure 

compared with those who had the last year in Australian Government schools (95% CI  

= -0.39, -0.07; p = 0.005). 

No socio-demographic characteristic were found to be significant predictors of the 

scores for people-orientation and job status/security. 
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Table 19 Multivariable analysis of the association between medical applicants’ 

scores for the four factors of reasons for studying medicine and socio-demographic 

characteristics (n = 403
a
) 

Factors Socio-demographic characteristics  β (95% CI) p* 

Science orientation 
b
   

 Secondary schooling   

 Australian government school - - 

 

Australian non-government 

school 
-0.15 (-0.25, -0.06) 0.002 

 Other countries 0.02 (-0.18, 0.22) 0.823 

 Father‘s occupation   

 Health-related profession - - 

 Other profession -0.16 (-0.27, -0.05) 0.004 

External pressure 
c
   

 Language spoken at home   

 English - - 

 Other 0.30 (0.13, 0.47) 0.001 

 Secondary schooling   

 Australian government school - - 

 

Australian non-government 

school 
-0.23 (-0.39, -0.07) 0.005 

 Other countries 0.14 (-0.18, 0.46) 0.383 

Notes: *Multiple regression analysis with backward selection of predictors; 
a
 8 observations with missing data were excluded from the model; 

b
 prob(F) < 0.001; 

c 
prob(F) < 0.001.
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Fourth year medical students 

As shown in Table 20, results from Mann Whitney U-tests indicated that male fourth 

year medical students had a significantly lower score (Median = 4; Interquartile range =  

3.5-4.25) for people-orientation than female fourth year medical students (Median = 

4.25; Interquartile range = 4-4.5; z = -2.74, p = 0.006). There were no other significant 

differences in fourth year medical students‘ scores for factors of reasons for studying 

medicine by socio-demographic characteristics found in bivariate analysis. 
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Table 20 Bivariate analysis of the associations between fourth year medical students’ scores for the four factors of reasons for studying medicine and 

demographic characteristics (n=102) 

Characteristics 

  

Science-orientation People-orientation 

Mean SD Median Interquartile 

range 

za / 

K-W χ2 b 

p* Mean SD Media

n 

Interquartile 

range 

z/ 

K-W χ2  

p 

Sex      0.26 0.792       -2.74 0.006 

Male 4.33 0.64 4.25 4-5     3.88 0.59 4 3.5-4.25   

Female 4.33 0.56 4.5 4-5     4.22 0.51 4.25 4-4.5   

Country of birth       1.32 0.186       -0.47 0.641 

Australia 4.39 0.61 4.5 4-5     4.06 0.60 4 3.75-4.5   

Other countries 4.24 0.56 4 4-4.5     4.15 0.50 4.25 3.75-4.5   

Citizenship       1.67 0.095       0.54 0.591 

Australian 4.37 0.59 4.5 4-5     4.10 0.58 4.13 3.75-4.5   

Other 4.14 0.56 4 3.5-4.5     4.08 0.49 4 3.75-4.5   

Language spoken at home       -0.30 0.762       0.27 0.786 

English 4.32 0.59 4.25 4-5     4.10 0.57 4 3.75-4.5   

Other 4.36 0.59 4.5 4-5     4.08 0.56 4.13 3.75-4.5   

Family members working in health-related 

profession (except parents ) 
      0.86 0.388       2.49 0.013 

Yes 4.38 0.60 4.5 4-5     4.21 0.61 4.5 4-4.75   

No 4.28 0.58 4 4-5     3.99 0.50 4 3.75-4.5   

Father‘s occupation       0.40 0.693       1.99 0.047 

Heath-related profession 4.36 0.65 4.5 4-5     4.23 0.60 4.38 4-4.75   

Other profession 4.31 0.57 4.25 4-5     4.03 0.54 4 3.75-4.5   
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Table 20 (Continued) bivariate analysis of the associations between fourth year medical students’ scores for the four factors of reasons for 

studying medicine and demographic characteristics (n=102) 

Characteristics 

  

Science-orientation People-orientation 

Mean SD Median Interquartile 

range 

za / 

K-W χ2 b 

p* Mean SD Media

n 

Interquartile 

range 

z/ 

K-W χ2  

p 

Mother‘s occupation       0.58 0.559       2.34 0.020 

Heath-related profession 4.38 0.64 4.5 4-5     4.27 0.52 4.5 4-4.5   

Other profession 4.31 0.57 4 4-5     4.01 0.57 4 3.5-4.5   

Father‘s highest level of complete 

educational qualification 
      0.38 0.703       0.96 0.339 

Bachelor or above 4.34 0.59 4.5 4-5     4.12 0.58 4.25 3.75-4.5   

Below bachelor  4.28 0.60 4 4-5     4.02 0.50 4 3.75-4.5   

Mother‘s highest level of complete 

educational qualification 
      0.98 0.330         1.03 0.303 

Bachelor or above 4.38 0.57 4.5 4-5     4.14 0.53 4.25 3.75-4.5   

Below bachelor  4.24 0.63 4 4-5     4.01 0.62 4 3.5-4.5   

Secondary schooling       3.94 0.139     1.30 0.522 

Aust government school 4.31 0.57 4.25 4-5   4.20 0.54 4.25 4-4.5   

Aust  non-government school 4.41 0.58 4.5 4-5   4.05 0.59 4 3.85-4.5   

Other country 4.08 0.62 4  3.5-4.5   4.10 0.52 4.13 3.75-4.5   
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Table 20 (Continued) bivariate analysis of the associations between fourth year medical students’ scores for the four factors of reasons for 

studying medicine and demographic characteristics (n=102) 

Characteristics 

Job status/security External pressure 

Mean SD Median 
Interquartile 

range 

z/ 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z/ 

K-W χ2 
p 

Sex       0.55 0.584       0.29 0.775 

Male 3.76 0.79 3.75 3.25-4.25     2.44 0.96 2.33 1.83-3.33     

Female 3.73 0.59 3.75 3.25-4     2.40 1.04 2.33 1.33-3.33     

Country of birth       1.32 0.188      0.91 0.365 

Australia 3.80 0.67 3.75 3.5-4.25     2.50 1.06 2.33 1.67-3.33     

Other countries 3.66 0.66 3.75 3.25-4     2.29 0.93 2.33 1.67-2.67     

Citizenship       0.14 0.887      0.21 0.832 

Australian 3.74 0.66 3.75 3.38-4.13     2.43 1.03 2.33 1.67-3.33     

Other 3.75 0.73 3.75 3-4.5     2.35 0.95 2.33 1.67-3     

Language spoken at home       1.51 0.131      0.37 0.711 

English 3.78 0.68 3.75 3.5-4.25     2.43 1.02 2.33 1.67-3.33     

Other 3.56 0.56 3.75 3-3.75     2.33 0.99 2.17 1.67-3     

Family members working in health-related 

profession (except parents) 
      1.22 0.222      1.37 0.172 

Yes 3.84 0.60 3.75 3.5-4.25     2.56 1.04 2.33 2-3.33     

No 3.66 0.72 3.75 3-4     2.28 0.97 2.33 1.33-2.67     

Father‘s occupation       1.72 0.085      1.96 0.050 

Heath-related profession 3.94 0.61 4 3.5-4.5     2.73 1.13 2.67 2-3.67     

Other profession 3.65 0.68 3.75 3-4     2.27 0.92 2.17 1.67-2.67     
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Table 20 (Continued) bivariate analysis of the associations between fourth year medical students’ scores for the four factors of reasons for 

studying medicine and demographic characteristics (n=102) 

Characteristics 

Job status/security External pressure 

Mean SD Median 
Interquartile 

range 

z/ 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z/ 

K-W χ2 
p 

Mother‘s occupation       0.73 0.469      -1.56 0.118 

Heath-related profession 3.82 0.65 3.75 3.5-4.25     2.19 1.05 2 1.17-2.83     

Other profession 3.71 0.68 3.75 3.25-4     2.52 0.98 2.33 2-3.33     

Father‘s highest level of complete 

educational qualification 
      1.75 0.080      1.58 0.115 

Bachelor or above 3.81 0.62 3.75 3.5-4.25     2.51 1.03 2.33 2-3.33     

Below bachelor  3.52 0.75 3.75 3-4     2.13 0.89 2 1.33-2.67     

Mother‘s highest level of complete 

educational qualification 
      1.63 0.104      0.46 0.648 

Bachelor or above 3.84 0.56 3.75 3.5-4.25     2.46 1.04 2.33 1.67-3.33     

Below bachelor  3.55 0.82 3.75 3-4.25     2.33 0.95 2.33 1.33-3     

Secondary schooling       1.76 0.414     2.02 0.364 

Aust government school 3.72 0.70 3.75  3.13-4.13   2.58  0.99 2.67 1.83-3.5   

Aust  non-government school 3.81 0.59 3.75  3.5-4.25   2.43  1.02 2.33 1.67-3.33   

Other country 3.56 0.84 3.63  2.75-4.25   2.15  0.98 2.17 1.37-2.67   
Notes: * Mann Whitney U-test or Kruskal Wallis test as appropriate; 
a
 z score for Wilcoxon Mann Whitney test; 

b 
K-W χ

2
 for Kruskal Wallis test, only for the comparison by secondary schooling.
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Table 21 shows the results from multiple linear regressions of scores for factors of 

reasons on socio-demographic characteristics among fourth year medical students. 

Among the fourth year medical students, females had a predicted score for people 

orientation that was 0.34 higher than males (95% CI = 0.12, 0.56; p = 0.003).  

Those fourth year medical students whose fathers were working in non-health-related 

professions had a predicted 0.77 point lower score for external pressure compared with 

those whose fathers were working in health-related professions (95% CI  = -1.22, -0.31; 

p = 0.001). The fourth year medical students whose mothers were working in non-

health-related professions had 0.67 point higher score for external pressure compared 

with those whose mothers were working in health-related professions (95% CI  =  0.23, 

1.13; p = 0.004). 

No socio-demographic characteristic were found to be significant predictors of the score 

for science-orientation and job status/security. 

Table 21 Multivariable analysis of the associations between fourth year medical 

students’ scores for the four factors of reasons for studying medicine and socio-

demographic characteristics (n = 102) 

Factors  Demographic characteristics  Coefficient (95% CI) p* 

People-orientation 
a
   

 Sex   

 Male - - 

 Female 0.34 (0.12, 0.56) 0.003 

External pressure 
b
   

 Father‘s occupation   

 Health-related profession - - 

 Other profession -0.77 (-1.22, -0.31) 0.001 

 Mother‘s occupation   

 Health-related occupation - - 

 Other occupation 0.67 (0.23, 1.13) 0.004 
Notes: *Multiple regression analysis with backward selection of predictors 
a 
prob(F) = 0.003; 

b
 prob(F) = 0.002.  
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4.3 Follow-up responses 

Results from follow-up responses include descriptive information about participants‘ 

socio-demographic characteristics and reasons for studying medicine, as well as scores 

for the factors of reasons for studying medicine calculated based on the four factors 

derived from medical applicants‘ responses. 

4.3.1 Descriptive information 

Second year medical students 

Of the 190 second year medical students enrolled in 2013, 94 (response rate of 49%) 

completed the entry follow-up questionnaire.   

Second year medical students‘ mean ratings of the importance of the 14 items regarding 

their reasons for studying medicine are shown in Figure 9. The items were presented in 

the same order as the medical applicants (Figure 7). The items with the highest mean 

ratings were ‗I have a desire for helping others‘ (Mean = 4.62, SD = 0.55), ‗I enjoy 

interacting with people‘ (Mean = 4.37, SD = 0.69), and ‗I have the desire to 

cure/prevent disease‘ (Mean = 4.31, SD = 0.63). The items with the lowest mean ratings 

were: ‗I am attracted to the high prestige associated with medicine‘ (Mean = 2.80, SD = 

1.06), ‗Most of my friends are studying medicine‘ (Mean = 2.57, SD = 1.22), and ‗My 

teachers expect me to study medicine‘ (Mean = 2.59, SD = 1.23).
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Figure 9 Summary of second year medical students’ ratings of the importance of their reasons for studying medicine (n = 94) 

 

Notes: The items were presented in the same order as the medical applicants; 
a
 percentage of combined ‘very important/slightly important’. 

1 2 3 4 5

Mean (95% CI) 

Desire for helping (99%)a 

Scientific curiosity (91%)  

Interacting with people (96%)  

Desire to cure/prevent diseases (93%)   

Intellectual satisfaction (88%)  

Previous experiences with illness (68%)  

Professional independence (78%)  

Job security (82%)  

Relatives in health care (41%)  

High prestige (27%)  

High income (37%)  

Friends are in the program (26%) 

Parents expect me to continue studying (39%) 

Teachers expect me to continue studying (26%)  

Not at all important          Not important             Not sure             Slightly important        Very important    
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Figure 10 demonstrates the pairing between responses from the entry baseline 

questionnaire and the responses from the entry follow-up questionnaire. As can be seen, 

between the 411 responses collected from medical applicants and the 94 responses 

collected from second year medical students, 48 paired baseline and follow-up 

responses were identified. 
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Figure 10 Demonstration of the pairing between responses from entry baseline and entry follow-up questionnaire

Re-enrolled into 

the second year in 

2013 (n = 148) 

Enrolled into the 

first year in 2012  
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2013 second-year 

medical students 

(n = 190) 

All domestic medical 

applicants attending the 

oral assessment for 2012 

entry (n = 458) 

International or 

repeating 

students (n = 42) 

Entry follow-up 

questionnaire 

 (94/190, response rate of 

49%) 

Entry baseline 

questionnaire 

 (411/458, response 

rate of 90%) 

48 pairs of baseline and 

follow-up responses 
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The demographic characteristics of the 48 medical students whose baseline and follow-

up responses could be paired are shown in Table 22. Among medical applicants‘ 

responses, these 48 paired students differed from the other 363 unpaired medical 

applicants only by sex: 38% (18/48) of the paired applicants were male while 61% 

(221/363) of the unpaired applicants were male (p = 0.002). 

Table 22 Summary of socio-demographic characteristics of second year medical 

students whose responses can be paired with a baseline response from the entry 

baseline questionnaire (n = 48)  

Characteristics Frequency (%) 

Sex  

Male 18 (38) 

Female 30 (62) 

Country of birth  

Australia 37 (77) 

Other countries 11 (23) 

Citizenship  

Australian 43 (90) 

Other 5 (10) 

Language spoken at home  

English 35 (73) 

Other 13 (27) 

Secondary schooling  

Australian government school 12 (25) 

Australian non-government school 32 (67) 

Other country 4 (8) 

Family members working in health-related 

profession (except parents)  

Yes 12 (25) 

No 36 (75) 

 Father Mother 

Parents‘ occupation   

Heath-related profession 7 (15) 13 (27) 

Other profession 41 (85) 35 (73) 

Parents‘ highest level of complete educational 

qualification   

Bachelor or above  34 (71) 35 (74) 

Certificate and diploma 5 (10) 6 (12) 

Secondary or below 8 (17) 6 (12) 

Other education (non-award courses) 0 (0) 0 (0) 

N/A 1 (2) 1 (2) 
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Fifth year medical students 

Of the 199 fifth year medical students enrolled in 2013, 90 (response rate of 45%) 

completed the fourth-year follow-up questionnaire.  

The fifth year medical students‘ mean ratings of the importance of the 14 items 

regarding their reasons for studying medicine are shown in Figure 11. The items are 

presented in the same order as the medical applicants for 2012 entry (Figure 7). The 

items with the highest mean ratings were ‗I have a desire for helping others‘ (Mean = 

4.40, SD = 0.60), ‗Medicine will provide intellectual satisfaction‘ (Mean = 4.32, SD = 

0.65), and ‗Having job security is important to me‘ (Mean = 4.36, SD = 0.64). The 

items with the lowest mean ratings were: ‗I have relatives in health care‘ (Mean = 2.73, 

SD = 1.38), ‗Most of my friends‘ are studying medicine‘ (Mean = 2.64, SD = 1.30), and 

‗My teachers expect me to study medicine‘ (Mean = 2.28, SD = 1.24). 
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Figure 11 Summary of fifth year medical students’ ratings of the importance of their reasons for studying medicine (n = 90) 

 

Notes: The items were presented in the same order as the medical applicants; 
a
 Percentage of combined ‘very important/slightly important’. 

1 2 3 4 5

Mean (95% CI) 

Desire for helping (97%)a 

Scientific curiosity (90%)  

Interacting with people (82%)  

Desire to cure/prevent diseases (87%)   

Intellectual satisfaction (92%)  

Previous experiences with illness (56%)  

Professional independence (90%)  

Job security (97%)  

Relatives in health care (38%)  

High prestige (50%)  

High income (59%)  

Friends are in the program (28%) 

Parents expect me  to continue studying (47%) 

Teachers expect me to continue studying (16%)  

Not at all important    Not important              Not sure        Slightly important       Very important    
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Figure 12 demonstrates the pairing between responses from the fourth-year baseline 

questionnaire and the responses from the fourth-year follow-up questionnaire. As has 

been seen, between the 102 responses collected from the fourth year medical students 

and the 90 responses collected from fifth year medical students, 32 paired baseline and 

follow-up responses were identified. 
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Figure 12 Demonstration of the pairing between responses from fourth-year baseline and fourth-year follow-up responses

2013 fifth-year 

medical students  
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Re-enrolled into the 

fifth year in 2013  
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Repeating students  
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The demographic characteristics of the 32 fifth year medical students whose responses 

could be paired are shown in Table 23. The paired and unpaired medical students did 

not differ on any socio-demographic characteristics at the fourth-year baseline 

Table 23 Summary of socio-demographic characteristics of fifth year medical 

students whose responses can be paired with a baseline response from the fourth-

year baseline questionnaire (n = 32)  

Characteristics Frequency (%) 

Sex  

Male 8 (25) 

Female 24 (75) 

Country of birth  

Australia 15 (47) 

Other countries 17 (53) 

Citizenship  

Australian 24 (75) 

Other 8 (25) 

Language spoken at home  

English 24 (75) 

Other 8 (25) 

Secondary schooling  

Australian government school 8 (25) 

Australian non-government school 17 (53) 

Other country 7 (22) 

Family members working in health-related 

profession (except parents)  

Yes 13 (41) 

No 19 (59) 

 Father Mother 

Parents‘ occupation   

Heath related profession 11 (34) 8 (25) 

Other profession 21 (66) 24 (75) 

Parents‘ highest level of complete educational 

qualification   

Bachelor or above  26 (81) 18 (56) 

Certificate and diploma 3 (10) 7 (22) 

Secondary or below 2 (6) 6 (19) 

Other education (non-award courses) 0 (0) 0 (0) 

N/A 1 (3) 1 (3) 
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4.3.2 Scores for the four factors of reasons for studying 

Second year medical students‘ and fifth year medical students‘ scores for the factors of 

reasons for studying were also calculated based on the four factor solution derived using 

medical applicants‘ responses. 

Second year medical students had a mean score of 4.27 (SD = 0.57) for science 

orientated items, 4.25 (SD = 0.52) for people-orientated items, 3.48 (SD = 0.63) for 

items of job status/security, and 2.68 (SD = 1.00) for items of external pressure. 

Fifth year medical students had a mean score of 4.22 (SD = 0.59) for science-orientated 

items, 4.00 (SD = 0.53) for people-orientated items, 3.86 (SD = 0.63) for items of job 

status/security, and 2.62 (SD = 1.02) for items of external pressure. 
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4.4 Comparison between baseline and follow-up responses 

4.4.1 Change in reasons for studying medicine after the first year at medical school 

As can be seen in Figure 13, a majority of both medical applicants and second year 

medical students rated the following items as ‗slightly important‘ or ‗very important‘ as 

reasons for (applying to) studying medicine: ‗I have a desire for helping others‘, ‗I have 

scientific curiosity‘, ‗I enjoy interacting with people‘, ‗I have a desire to cure/prevent 

disease‘, and ‗Medicine will provide intellectual satisfaction‘. A small proportion of 

both medical applicants and second year medical students rated the influences of friends, 

parents and teachers as ‗not important‘ or ‗not at all important‘ as reasons for studying 

medicine. These items with the lowest mean ratings by both groups were rated much 

higher by second year medical students than by medical applicants. 

Generally, second year medical students‘ ratings for the 14 items were less extreme than 

that of the medical applicants, and second year medical students‘ ratings were more 

variable with wider confidence intervals. 
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Figure 13 Comparison of medical applicants’ (n = 411) and second year medical students’ (n = 94) reasons for studying medicine 

 

Notes:  a percentage of combined ‘very important/slightly important’; 

b words in parenthesis indicate the terminology used to describe reasons for continuing to study medicine. 

1 2 3 4 5

Desire for helping (100%)a 
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Scientific curiosity (99%)  

(91%) 
Interacting with people (99%)  

(96%) 
Desire to cure/prevent diseases (99%)   

(93%) 
Intellectual satisfaction (94%)  

(88%) 
Previous experiences with illness (80%) 

(68%) 
Professional independence (74%)   

(78%) 
Job security (69%)  

(82%) 
Relatives in health care (40%) 

(41%) 
High prestige (20%)  

(27%) 
High income (14%) 

(37%) 
Friends are applying (in the program)b (10%) 

(26%) 
Parents expect me to apply (continue studying) (7%) 

(39%) 
Teachers expect me to apply (continue studying) (4%) 

(26%) 

Not at all important     Not important        Not sure   Slightly important   Very important  

Mean score (95% CI) 

● Medical 
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○ Second year 
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As shown in Table 24, the comparison between all baseline and follow-up responses 

using Mann Whitney U-tests indicated that second year medical students‘ ratings for the 

14 items differed significantly from the ratings by the medical applicants on all except 

three items: ‗I have relatives in health care‘, ‗Professional independence is important to 

me‘, and ‗I have previous experiences with illness (personal or family)‘. The major 

differences were:  the second year medical students‘ ratings (Median = 3; Interquartile 

range = 2-4) for ‗My parents expect me to apply (continue studying medicine)‘ was 

significantly higher than that of medical applicants (Median = 1; Interquartile range = 1-

2; z = -7.74, p< 0.001); the second year medical students‘ ratings (Median = 3; 

Interquartile range = 2-4) for ‗A high income is important to me‘ was significantly 

higher than that of medical applicants (Median = 2; Interquartile range = 1-3; z = -6.26, 

p< 0.001); and the second year medical students‘ ratings (Median = 3; Interquartile 

range = 2-4) for ‗My teachers expect me to apply (continue studying medicine)‘ was 

significantly higher than that of medical applicants (Median = 1; Interquartile range = 1-

2; z = -6.93, p< 0.001). For other items with significant differences, the median 

differences were small.
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Table 24 Comparison of medical applicants’ and second year medical students’ reasons for studying medicine 

Reasons for studying  medicine 
a
 

Medical applicant for 2012 entry 

(n = 411) 

2013 second year medical students 

(n = 94) 

Mann-Whitney 

Mean SD Median Interquartile 

range 

Mean SD Median Interquartile 

range 
z p* 

I have scientific curiosity 4.70 0.48 5 4-5 4.29 0.71 4 4-5 5.84 < 0.001 

I have a desire for helping others 4.86 0.36 5 5-5 4.62 0.55 5 4-5 5.08 < 0.001 

Professional independence is important 

to me 
3.95 0.82 4 3-5 4.01 0.77 4 4-5 -0.56 0.574 

I have previous experiences with 

illness (personal or family) 
4.01 1.02 4 4-5 3.71 1.19 4 3-5 2.20 0.028 

I am attracted to the high prestige 

associated with medicine 
2.48 1.08 2 2-3 2.80 1.06 3 2-4 -2.70 0.007 

I have relatives in health care 2.79 1.43 2 2-4 2.88 1.40 3 2-4 -0.60 0.548 

Medicine will provide intellectual 

satisfaction 
4.45 0.65 5 4-5 4.24 0.73 4 4-5 2.63 0.008 

I have a desire to cure/prevent diseases 4.61 0.52 5 4-5 4.31 0.64 4 4-5 4.45 < 0.001 

My parents expect me to apply 

(continue studying medicine)a 
1.75 0.95 1 1-2 2.87 1.32 3 2-4 -7.74 < 0.001 

A high income is important to me 2.25 1.02 2 1-3 3.05 1.10 3 2-4 -6.26 < 0.001 

I enjoy interacting with people 4.69 0.48 5 4-5 4.37 0.69 4 4-5 4.78 < 0.001 
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Table 24 (Continued) comparison of medical applicants’ and second year medical students’ reasons for studying medicine 

Reasons for studying medicine 
a
 

Medical applicant for 2012 entry 

(n = 411) 

2013 second year medical students 

(n = 94) 

Mann-Whitney 

Mean SD Median Interquartile 

range 

Mean SD Median Interquartile 

range 
z p* 

Most of my friends are applying 

(studying medicine)a 
1.90 0.99 2 1-2 2.57 1.22 2 2-4 -5.24 < 0.001 

Having job security is important to me 3.69 0.91 4 3-4 4.05 0.83 4 4-5 -3.74 0.0002 

My teachers expect me to apply 

(continue studying medicine)a 
1.68 0.85 1 1-2 2.59 1.23 3 2-4 -6.93 < 0.001 

Notes: * Mann Whitney U-test  
a
 words in parenthesis indicate the terminology used to describe reasons for continuing to study medicine
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These differences were confirmed by the results from comparisons between paired 

baseline and follow-up responses using Wilcoxon signed ranks tests (Table 25). 

However in this paired comparison, the difference in the rating for ‗Medicine will 

provide intellectual satisfaction‘ was no longer significant. This may be due to reduced 

power because of the smaller number of observations included in the analysis. There 

may also be some systematic difference between those students who completed both 

baseline and follow-up questionnaires and those who completed only one of them. This 

will be further discussed in the final chapter of the thesis. 
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Table 25 Paired comparison of reasons for studying medicine before and after the 

first year at medical school (n = 48, paired) 

Reasons for studying medicine 
a
 Mean SD Median Interquartile 

range 

p* 

 

I have scientific curiosity 
     

At application 4.71 0.46 5 4-5 < 0.001 

At the start of second year 4.21 0.74 4 4-5  

 

I have a desire for helping others 
     

At application 4.92 0.28 5 5-5 0.001 

At the start of second year 4.67 0.48 5 4-5  

 

Professional independence is 

important to me 

     

At application 3.75 0.76 4 3-4 0.012 

At the start of second year 4.04 0.68 4 4-4  

 

I have previous experiences with 

illness (personal or family) 

     

At application 4.04 1.07 4 4-5 0.018 

At the start of second year 3.73 1.16 4 3-5  

 

I am attracted to the high prestige 

associated with medicine 

     

At application 2.15 0.90 2 2-3 < 0.001 

At the start of second year 3.02 1.08 3 2-4  

 

I have relatives in health care 
     

At application 2.70 1.49 2 1-4 0.960 

At the start of second year 2.81 1.45 2 2-4  

 

Medicine will provide intellectual 

satisfaction 

     

At application 4.33 0.66 4 4-5 0.256 

At the start of second year 4.19 0.82 4 4-5  
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Table 25 (Continued) paired comparison of reasons for studying medicine before and 

after the first year at medical school (n = 48, paired) 

Reasons for studying medicine 
a
 Mean SD Median Interquartile 

range 

p* 

I have a desire to cure/prevent 

diseases 
     

At application 4.75 0.44 5 4.5-5 < 0.001 

At the start of second year 4.35 0.60 4 4-5  

 

My parents expect me to study 

(continue studying) medicine 

     

At application 1.75 0.93 1 1-2 < 0.001 

At the start of second year 2.96 1.32 3 2-4  

 

A high income is important to me 
     

At application 2.15 0.97 2 1-3 < 0.001 

At the start of second year 3.13 1.10 3 2-4  

 

I enjoy interacting with people 
     

At application 4.71 0.46 5 4-5 0.004 

At the start of second year 4.42 0.65 4 4-5  

 

Most of my friends are applying 

(studying medicine) 

     

At application 1.88 0.87 2 1-2 < 0.001 

At the start of second year 2.75 1.31 2 2-4  

 

Having job security is important to 

me 

     

At application 3.58 0.94 4 3-4 0.002 

At the start of second year 4.40 0.87 4 4-5  

 

My teachers expect me to study 

(continue studying) medicine 

     

At application 1.67 0.75 2 1-2 < 0.001 

At the start of second year 2.60 1.32 2 1.5-4  
Notes: * Wilcoxon sign ranks test 
a
 words in parenthesis indicate the terminology used to describe reasons for continuing to study medicine
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Results from paired comparison of medical applicants‘ scores for the four factors of 

reasons for studying medicine before and after the first year at medical school are 

shown in Table 26. The score for science-orientation declined from application (Median 

= 4.5; Interquartile range = 4-5) to the start of the second year (Median = 4.25; 

Interquartile range = 4-4.5) (p< 0.001). The score for people-orientation declined from 

application (Median = 4.75; Interquartile range = 4.25-5) to the start of the second year 

(Median = 4.25; Interquartile range = 4-4.63) (p< 0.001). In contrast, the score for job 

status/security increased from application (Median = 3; Interquartile range = 2.5-3.25) 

to the start of the second year (Median = 3.75; Interquartile range = 3.13-4) (p< 0.001). 

The score for external pressure increased from application (Median = 1.67; Interquartile 

range = 1-2.33) to the start of the second year (Median = 2.67; Interquartile range = 2-

3.33) (p< 0.001). 

Table 26 Comparison of medical applicants’ scores for the four factors of reasons 

for studying medicine before and after the first year at medical school (n = 48, 

paired) 

Factors of reasons for studying 

medicine 

Mean SD Median Inter-

quartile 

range 

p* 

Science orientation      

At application 4.52 0.44 4.50 4-5 < 0.001 

At the start of second year 4.20 0.60 4.25 4-4.5  

 

People  orientation 
     

At application 4.60 0.36 4.75 4.25-5 < 0.001 

At the start of second year 4.29 0.49 4.25 4-4.63  

 

Job status/security 
     

At application 2.91 0.59 3.00 2.5-3.25 < 0.001 

At the start of second year 3.56 0.63 3.75 3.13-4  

 

External pressure 
     

At application 1.76 0.66 1.67 1-2.33 < 0.001 

At the start of second year 2.77 1.05 2.67 2-3.33  
Notes:* Wilcoxon sign ranks test 
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4.4.2 Change in reasons for studying medicine after the fourth year at medical 

school 

As can be seen in Figure 14, the majority of both fourth and fifth year medical students 

rated the following items as ‗slightly important‘ or ‗very important‘ as reasons for 

studying medicine: ‗I have a desire for helping others‘, ‗I have scientific curiosity‘, ‗I 

enjoy interacting with people‘, ‗I have a desire to cure/prevent disease‘, and ‗Medicine 

will provide intellectual satisfaction‘. A small proportion of both fourth and fifth year 

medical students rated the influences from friends, parents and teachers as ‗not 

important‘ or ‗not at all important‘ as reasons for studying medicine. The fifth year 

medical students‘ ratings for the importance of the 14 items were generally similar to 

those of the fourth year medical students, except for the item ‗My parents expect me to 

continue studying medicine‘, which was rated higher by fifth year medical students than 

by fourth year medical students.
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Figure 14 Comparison of fourth year medical student’ (n = 102) and fifth year medical students’ (n = 90) reasons for studying medicine 

 

Notes: a percentage of combined ‘very important/slightly important
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As shown in Table 27, the comparison between all baseline and follow-up responses 

using Mann Whitney U-tests indicated that fifth year medical students‘ ratings (Median  

= 4; Interquartile range = 4-5) for ‗I have a desire for helping others‘ was significantly 

lower than that of fourth year medical students (Median  = 5; Interquartile range = 4-5; 

z = 3.20, p = 0.001). In contrast, fifth year medical students‘ ratings (Median = 3; 

Interquartile range = 2-4) for ‗My parents expect me to continue studying medicine‘ 

was significantly higher than that of fourth year medical students (Median = 2; 

Interquartile range = 1-4; z = 3.20, p = 0.001). Still, the median differences were small. 

Except for these items, there were no other significant differences between fifth year 

medical students‘ and fourth year medical students‘ ratings for the items regarding 

reasons for studying medicine.
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Table 27 Comparison of fourth year medical students’ and fifth year medical students’ reasons for studying medicine 

Reasons for studying medicine 
a
 

2012 fourth year medical students  

(n = 102) 

2013 fifth year medical students  

(n = 90) 
Mann-Whitney 

Mean SD Median Interquartile 

range 

Mean SD Median Interquartile 

range 
z p* 

I have scientific curiosity 4.29 0.73 4 4-5 4.12 0.75 4 4-5 1.18 0.086 

I have a desire for helping others 4.66 0.52 5 4-5 4.40 0.60 4 4-5 3.20 0.001 

Professional independence is important 

to me 
4.21 0.71 4 4-5 4.27 0.67 4 4-5 -0.56 0.578 

I have previous experiences with 

illness (personal or family) 
3.10 1.32 3 2-4 3.37 1.19 4 2-4 -1.40 0.162 

I am attracted to the high prestige 

associated with medicine 
3.15 1.21 3 2-4 3.29 1.10 3.5 2-4 -0.63 0.528 

I have relatives in health care 2.38 1.36 2 1-4 2.73 1.38 2 2-4 -1.83 0.067 

Medicine will provide intellectual 

satisfaction 
4.36 0.71 4 4-5 4.32 0.65 4 4-5 0.65 0.516 

I have a desire to cure/prevent diseases 4.24 0.77 4 4-5 4.07 0.68 4 4-4 2.00 0.045 

My parents expect me to continue 

studying medicine 
2.42 1.30 2 1-4 2.94 1.44 3 2-4 -2.58 0.001 

A high income is important to me 3.41 1.15 4 3-4 3.51 1.07 4 3-4 -0.47 0.641 

I enjoy interacting with people 4.39 0.79 5 4-5 4.18 0.87 4 4-5 1.88 0.061 
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Table 27 (Continued) comparison of fourth year medical students’ and fifth year medical students’ reasons for studying medicine 

Reasons for studying medicine 
a
 

2012 fourth year medical students  

(n = 102) 

2013 fifth year medical students  

(n = 90) 
Mann-Whitney 

Mean SD Median Interquartile 

range 

Mean SD Median Interquartile 

range 
z p* 

Most of my friends are studying 

medicine 
2.81 1.43 3 1-4 2.64 1.30 2 2-4 0.69 0.492 

Having job security is important to me 4.21 0.88 4 4-5 4.36 0.64 4 4-5 -0.82 0.412 

My teachers expect me to continue 

studying medicine 
2.01 1.08 2 1-3 2.28 1.24 2 1-3 -1.40 0.162 

Notes: * Mann Whitney U-test
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Comparison between paired baseline and follow-up responses using Wilcoxon sign 

ranks tests (Table 28) demonstrated no significant differences in the ratings for the 14 

items before and after the fourth year at medical school. This may partly be due to 

reduced power because of the smaller number of observations included in the analysis. 

There may also be some systematic difference between those students who completed 

both baseline and follow-up questionnaires and those who completed a questionnaire on 

only one occasion. A further analysis within the responses from fourth year medical 

students found that paired medical students‘ ratings (Median = 3; Interquartile range = 

2-4) for ‗My parents expect me to continue studying medicine‘ were significantly 

higher than those of unpaired medical students (Median = 2; Interquartile range = 1-3) 

(z = 3.09, p = 0.002). These will be further discussed in the final chapter. 
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Table 28 Paired comparison of reasons for studying medicine before and after the 

fourth year at medical school (n = 32, paired) 

Reasons for studying medicine Mean SD Median Interquartile 

range 

p* 

 

I have scientific curiosity 
     

At the midpoint of fourth year 4.09 0.89 4 4-5 0.255 

At the midpoint of fifth year 3.88 0.79 4 4-4  

 

I have a desire for helping others 
     

At the midpoint of fourth year 4.69 0.47 5 4-5 0.132 

At the midpoint of fifth year 4.53 0.51 5 4-5  

 

Professional independence is 

important to me 

     

At the midpoint of fourth year 4.38 0.75 4.5 4-5 0.772 

At the midpoint of fifth year 4.34 0.75 4 4-5  

 

I have previous experiences with 

illness (personal or family) 

     

At the midpoint of fourth year 3.00 1.32 3 2-4 0.072 

At the midpoint of fifth year 3.31 1.26 4 2-4  

 

I am attracted to the high prestige 

associated with medicine 

     

At the midpoint of fourth year 3.09 1.20 3 2.5-4 0.809 

At the midpoint of fifth year 3.09 0.12 3.5 2-4  

 

I have relatives in health care 
     

At the midpoint of fourth year 2.44 1.41 2 1-3 0.945 

At the midpoint of fifth year 2.47 1.27 2 1.5-4  

 

Medicine will provide intellectual 

satisfaction 

     

At the midpoint of fourth year 4.28 0.58 4 4-5 0.564 

At the midpoint of fifth year 4.22 0.75 4 4-5  
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Table 28 (Continued) paired comparison of reasons for studying medicine before and 

after the fourth year at medical school (n = 32, paired) 

Reasons for studying medicine Mean SD Median Interquartile 

range 

p* 

I have a desire to cure/prevent diseases      

At the midpoint of fourth year 4.25 0.62 4 4-5 0.025 

At the midpoint of fifth year 3.88 0.71 4 4-4  

 

My parents expect me to continue 

studying medicine 

     

At the midpoint of fourth year 3.00 1.24 3 2-4 0.415 

At the midpoint of fifth year 3.13 1.41 4 2-4  

 

A high income is important to me 
     

At the midpoint of fourth year 3.63 1.26 4 3-5 0.424 

At the midpoint of fifth year 3.41 1.01 3.5 3-4  

 

I enjoy interacting with people 
     

At the midpoint of fourth year 4.44 0.72 5 4-5 0.248 

At the midpoint of fifth year 4.31 0.69 4 4-5  

 

Most of my friends are studying 

medicine 

     

At the midpoint of fourth year 2.91 1.51 3 1.5-4 0.227 

At the midpoint of fifth year 2.63 1.31 2 2-3.5  

 

Having job security is important to me 
     

At the midpoint of fourth year 4.53 0.51 5 4-5 0.083 

At the midpoint of fifth year 4.34 0.48 4 4-5  

 

My teachers expect me to continue 

studying medicine 

     

At the midpoint of fourth year 2.34 1.26 2 1-3 0.278 

At the midpoint of fifth year 2.50 1.24 2 1.5-3  
Notes: * Wilcoxon sign ranks test
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Results from paired comparison of fourth year medical students‘ scores for the four 

factors of reasons for studying medicine before and after the fourth year are shown in 

Table 29. No significant changes in the scores for the four factors of reasons for 

studying medicine were found from the start of the fourth year to the start of the fifth 

year at medical school. 

Table 29 Comparison of fourth year medical students’ scores for the four factors 

of reasons for studying medicine before and after the fourth year at medical school 

(n = 32, paired) 

Factors of reasons for studying 

medicine 

Mean SD Median Inter-

quartile 

range 

p* 

Science orientation      

At the midpoint of fourth year 4.19 0.61 4 4-4.75 0.240 

At the midpoint of fifth year 4.05 0.63 4 4-4.5  

      

People-orientation      

At the midpoint of fourth year 4.09 0.57 4 3.75-4.5 0.507 

At the midpoint of fifth year 4.01 0.49 4 3.75-4.38  

 

Status-security 
     

At the midpoint of fourth year 3.91 0.63 3.75 3.5-4.25 0.383 

At the midpoint of fifth year 3.80 0.60 3.75 3.25-4.25  

 

External pressure 
     

At the midpoint of fourth year 2.75 1.00 2.67 2-3.5 0.903 

At the midpoint of fifth year 2.75 1.04 2.67 2-3.67  
Notes:* Wilcoxon Sign Ranks test 
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4.5 Classification of participants with paired baseline and follow-up 

responses 

As described in Section 3.6.3, there will be further comparison between paired baseline 

and follow-up responses within groups of participants determined by their scores for 

factors of reasons for studying medicine. This section describes the classification of 

participants into different groups using cluster analysis. 

4.5.1 Medical applicants 

Figure 15 shows the dendrogram for the hierarchical cluster analysis (using Ward‘s 

linkage method) of the 48 medical applicants with paired baseline and follow-up 

responses. As can be seen, inconsistent increases in the dissimilarity measure started to 

show when four clusters were merged into fewer clusters; this indicated that the clusters 

merged at this stage were quite distinct and the clustering process should be stopped at 

one step prior (Clatworthy et al., 2005). 

Figure 15 Dendrogram for hierarchical cluster analysis of the applicants with 

paired baseline and follow-up responses (n = 48, paired) 
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Table 30 shows the Calinski and Harabasz pseudo-F index from the second to the tenth 

level of the hierarchy in the hierarchical cluster analysis.  As can be seen, the two-

cluster solution had the largest Calinski and Harabasz pseudo-F value (19.5), followed 

by the four-cluster solution (17.63) and the three-cluster solution (17.13). This indicated 

that these solutions were the most distinct solutions compared with the other solutions 

(Stata Corporation, 2005). 

Table 30 also shows the Duda–Hart Je(2)/Je(1) values and corresponding Pseudo T-

squared values from the second to the tenth level of the hierarchy in the hierarchical 

cluster analysis. As can be seen, the three-cluster solution had the largest Duda–Hart 

Je(2)/Je(1) value of 0.71. Though the smallest pseudo T-squared value was 5.03 for the 

six-cluster solution, the three-cluster solution also had a relatively small pseudo T-

squared of 9.49, next to which the pseudo T-squared value for the two-cluster solution 

was much larger at 15.78. This indicated a distinct solution at the three-cluster level 

(Stata Corporation, 2005).  

Table 30 Calinski and Harabasz pseudo-F index ((n = 48, paired)) 

Number of clusters 
Calinski and 

Harabasz pseudo-F 

Duda/Hart 

Je(2)/Je(1) Pseudo T-squared 

2 19.50 0.57 15.78 

3 17.13 0.71 9.49 

4 17.63 0.54 8.52 

5 16.46 0.50 8.94 

6 15.89 0.69 5.03 

7 15.95 0.60 6.75 

8 15.65 0.55 5.82 

9 15.85 0.33 9.95 

10 16.28 0.48 5.38 

Considering the dendrogram and the two cluster stopping rules, the researcher decided 

that the three-cluster solution was the most appropriate for these data (as shown in 

Figure 15). Figure 16 shows the mean scores for the four factors of reasons for studying 

medicine for each group (cluster) of medical applicants. As can be seen, all three groups 

had high mean scores for science orientation, high mean scores for people orientation, 

and low mean scores for external pressure. Group 1 (mean = 2.28) had a relatively 
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higher mean score for external pressure than Group 2 (mean = 1.25) and Group 3 (1.15). 

The mean score for job status/security was medium for Group 1 (3.05) and Group 2 

(3.23), while low for Group 3 (2.23). According to these characteristics of each group, 

they are named as following: 

 Group 1: High science-orientation, high people-orientation, low external 

pressure group (LE group); 

 Group 2: High science-orientation, high people-orientation, very low 

external pressure group (vLE group); 

 Group 3: High science-orientation, high people-orientation, low job 

status/security, and very low external pressure group (LJvLE group). 

Fisher‘s exact test found no significant differences between these groups of medical 

participants regarding their socio-demographic characteristics. 

Figure 16 Medical applicants’ mean scores for the factors of reasons for studying 

medicine (n = 48, paired) 
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4.5.2 Fourth year medical students 

Figure 17 shows the dendrogram for the hierarchical cluster analysis (using Ward‘s 

linkage method) of the 32 fourth year medical students with paired baseline and follow-

up responses. As can be seen, inconsistent increases in the dissimilarity measure 

showed when four clusters were merged into fewer clusters, where the first five 

participants seemed to stand out as one distinct cluster. 

Figure 17 Dendrogram for hierarchical cluster analysis of the fourth-year medical 

students with paired baseline and follow-up responses (n = 32, paired) 

 

Table 31 shows the Calinski and Harabasz (1974) pseudo-F index from the second to 

the tenth level of the hierarchy in the hierarchical cluster analysis. As can be seen, the 

two-cluster solution had the largest Calinski and Harabasz pseudo-F value (14.48), 

followed by the three-cluster solution (12.25) and the four-cluster solution (11.44). This 

indicated that these solutions were the most distinct solutions compared with the other 

solutions (Stata Corporation, 2005). 

Table 31 also shows the Duda–Hart (2001, sec. 10.10) Je(2)/Je(1) values and 

corresponding Pseudo T-squared values from the second to the tenth level of the 

hierarchy in the hierarchical cluster analysis. As can be seen, the three-cluster solution 

0
5

1
0

1
5

L
2

 d
is

si
m

il
ar

it
y

 m
ea

su
re

1

1
4

1
5 3

2
5 4

1
8

1
0

3
0

3
2

1
1 6

1
2

1
3

2
3 2 5

1
6

1
7

2
7

2
8 9

3
1 7 8

2
6

2
0

1
9

2
1

2
2

2
4

2
9

Fourth year medical students



 

147 

had the largest Duda–Hart Je(2)/Je(1) value of 0.73, Though the smallest pseudo T-

squared value was 2.92 for the ten-cluster solution, the three-cluster solution also had a 

relatively low pseudo T-squared of 5.61. These indicated a distinct solution at the three-

cluster level (Stata Corporation, 2005).  

Table 31 Calinski and Harabasz pseudo-F index (n = 32, paired) 

Number of clusters 
Calinski and Harabasz 

pseudo-F 

Duda/Hart 

Je(2)/Je(1) Pseudo T-squared 

2 14.48 0.60 8.55 

3 12.25 0.73 5.61 

4 11.44 0.50 5.93 

5 10.91 0.58 5.90 

6 11.26 0.51 6.75 

7 11.84 0.43 5.27 

8 11.74 0.39 6.17 

9 11.75 0.41 4.36 

10 11.93 0.41 2.92 

Considering the dendrogram and the two cluster stopping rules, the researcher decided 

that the three-cluster solution was the most appropriate for these data (as shown in 

Figure 17).  

Figure 18 shows the mean scores for the four factors of reasons for studying medicine 

for each group (cluster) of students. As can be seen, Group 1 was characterised by its 

mean score for job status/security (mean = 4.65) being the highest among the four 

factors of reasons for studying medicine. Group 2 had high mean sores for all the four 

factors of reasons for studying medicine. Group 3 differed from the other two groups in 

that it had a low mean score for external pressure (mean  =  2.08). According to these 

characteristics of each group, they are named as the following: 

 Group 1: lower science orientation, lower people orientation, high job 

status/security group (HJ group) 

 Group 2: overall highly motivated group (oH group); 

 Group 3: high science orientation, high people orientation, lower job 

status/security, and low external pressure group (LE group). 
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Fisher‘s exact test indicated no significant differences between these groups of medical 

participants regarding their socio-demographic characteristics. 

Figure 18 Fourth year medical students’ mean scores for the factors of reasons for 

studying medicine (n = 32, paired) 
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4.6 Summary 

Across the four questionnaires in this study, the following items were rated by a 

majority of the participants as ‗slightly important‘ or ‗very important‘ for studying 

medicine: ‗I have scientific curiosity‘, ‗I have a desire for helping others‘, ‗Medicine 

will provide intellectual satisfaction‘, ‗I have a desire to cure/prevent disease‘, and ‗I 

enjoy interacting with people‘. The mean rating score for the item ‗I have the desire for 

helping others‘ was always the highest among all items across the four questionnaires. 

In the factor analysis, these reasons loaded on the two factors labelled as science-

orientation and people-orientation. In contrast, friends‘ influence and teachers‘ 

expectations were rated by only a small proportion of participants as ‗slightly important‘ 

or ‗very important‘ for studying medicine. In the factor analysis, these reasons loaded 

on the factor that was labelled as external pressure. 

Changes were found in medical students‘ rating for the importance of the reasons for 

studying medicine after the first year at medical school. Generally, second year medical 

students‘ ratings for the 14 items were less extreme than those of the medical applicants. 

Paired comparisons showed that the ratings for the science-oriented and people-oriented 

reasons for studying medicine were lower after the first year at medical school 

compared with those   at application. In contrast, the ratings for the reasons concerning 

job security and external pressure were higher after the first year at medical school 

compared with those at application. There were few changes in medical students‘ 

ratings for the importance of reasons for studying medicine after the fourth year at 

medicine school. 

Using cluster analysis, the medical applicants with paired entry baseline and entry 

follow-up responses were divided into three distinct groups based on their reasons for 

studying medicine: LE group; vLE group; LJvLE group. Similarly, the fourth year 

medical students with paired entry baseline and entry follow-up responses were divided 

into three distinct groups: HJ group; oH group; LE group. The analysis within these 

groups will be reported in the next two chapters.  

In the next chapter, findings around participants‘ altruistic attitudes and their 

relationship with reasons for studying medicine will be reported.
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 ALTRUISTIC ATTITUDESCHAPTER 5.
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5.1 Introduction 

This chapter provides a full description of participants‘ altruistic attitudes, and their 

relationships to reasons for studying medicine. The results are structured in the same 

order as the previous chapter: results from baseline questionnaires, results from follow-

up questionnaires, and results from the comparison between baseline and follow-up 

questionnaires. 

5.2 Baseline responses 

5.2.1 Descriptive information 

As described in Section 3.5.1, an altruistic attitude score was generated for each 

participant based on the total rating of the eight items, with a higher score out of 40 

indicating more altruistic attitudes. The medical applicants had a mean altruistic attitude 

score of 34.62 (SD = 3.97) and a median altruistic attitude score of 35 (interquartile 

range = 32-38). The fourth year medical students had a slightly lower mean altruistic 

attitude score of 31.23 (SD = 4.86) and a median altruistic attitude score of 32 

(interquartile range = 28-34).  

5.2.2 Associations between altruistic attitude score and socio-demographic 

characteristics 

Medical applicants 

As shown in Table 32, results from Mann Whitney U-tests and Kruskal Wallis tests 

show that among the medical applicants, there were no statistically significant 

differences in the altruistic attitude score by socio-demographic characteristics. Of note, 

the sex difference was close to statistically significant; females had higher mean and 

median altruistic attitude score than males.  

In multiple linear regression analysis with backwards elimination of predictors, no 

socio-demographic characteristics were retained in the model as significant predictors 

for altruistic attitude score. 
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Table 32 Bivariate analysis of the associations between medical applicants’ 

altruistic attitude score and socio-demographic characteristics (n=411) 

Characteristics 

  

Altruistic attitude score 

Mean SD Median Inter-

quartile 

range 

z a / 

K-W χ2 b 

p* 

Sex     -2.47 0.013 

Male 34.18 4.12 35 31-37   

Female 35.23 3.68 36 32-38   

Country of birth     -1.33 0.183 

Australia 34.42 4.10 35 32-38   

Other countries 35.10 3.61 36 32-38   

Citizenship     -0.13 0.897 

Australian 34.61 3.96 35 32-38   

Other 34.67 4.08 35 32-38   

Language spoken at home     -0.61 0.545 

English 34.52 4.06 35 32-38   

Other 34.95 3.64 35 32-38   

Family members working in 

health-related profession  

(except parents) 

    0.36 0.721 

Yes 34.71 3.90 35 32-38   

No 34.56 4.02 35 32-38   

Father‘s occupation     -1.64 0.102 

Heath-related profession 33.89 4.37 34 31-37   

Other profession 34.80 3.84 35 32-38   

Mother‘s occupation     -0.03 0.976 

Heath-related profession 34.57 3.93 35 32-38   

Other profession 34.60 4.00 35 32-38   

Father‘s highest level of complete 

educational qualification 
    0.33 0.742 

Bachelor or above 34.59 4.14 35 32-38   

Below bachelor  34.62 3.37 35 32-37   

Mother‘s highest level of 

complete educational qualification 
    0.89 0.373 

Bachelor or above 34.65 4.13 35 32-38   

Below bachelor  34.43 3.56 35 32-37   

Secondary schooling     0.57 0.753 

Aust government school 34.74 3.74 35 32-38   

Aust  non-government school 34.63 4.02 35 32-38   

Other country 33.83 4.72 34.5 31-38   

Notes: * Mann Whitney U-test or Kruskal Wallis test as appropriate; 
a
 z score for Wilcoxon Mann Whitney test; 

b
 K-W χ2 for Kruskal Wallis test, only for the comparison by secondary schooling. 
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Fourth year medical students 

As shown in Table 33, results from Mann Whitney U-tests indicated that male fourth 

year medical students had a significantly lower altruistic attitude score (Median = 29; 

Interquartile range = 25.5-32) than female fourth year medical students (Median = 32; 

Interquartile range = 30-36; z = -3.03, p = 0.002). Also, the fourth year medical students 

who were born in Australia had a significantly lower altruistic attitude score (Median = 

30; Interquartile range = 26-33) than those who were born in other countries (Median = 

32; Interquartile range = 31-37; z = -3.39, p = <0.001). Results from the Kruskal Wallis 

test showed that there were significant differences by secondary schooling regarding 

fourth year medical students‘ altruistic attitude score (χ
2
 = 11.99, p = 0.003) – those 

who had their last year of secondary schooling at an Australian non-government school 

had a lower altruistic attitude score than those who had their last year of secondary 

schooling at an Australian government school or in another country. With these 

exceptions, there were no other significant differences in fourth year medical students‘ 

altruistic attitude score by socio-demographic characteristics found in bivariate analysis. 

The difference by father‘s occupation was close to statistically significant; those 

students whose fathers were working in health-related profession had a lower mean and 

median altruistic attitude score than the students whose father were working in other 

professions. 

In multiple linear regression analysis, sex was the only socio-demographic variable 

retained. 
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Table 33 Bivariate analysis of the associations between fourth year medical 

students’ altruistic attitude score and socio-demographic characteristics (n=102) 

Characteristics 

  

Altruistic attitude score 

Mean SD Median Inter-

quartile 

range 

z a / 

K-W χ2 b 

p* 

Sex     -3.03 0.002 

Male 29.28 4.69 29 25.5-32   

Female 32.29 4.65 32 30-36   

Country of birth     -3.39 <0.001 

Australia 29.84 4.74 30 26-33   

Other countries 33.29 4.33 32 31-37   

Citizenship     -1.75 0.080 

Australian 30.82 4.67 31 28-34   

Other 33.11 5.42 33 30-38   

Language spoken at home     -0.81 0.415 

English 31.03 4.85 31 28-34   

Other 32.11 4.99 32 30-37   

Family members working in 

health-related profession (except 

parents) 

    -1.27 0.205 

Yes 30.61 5.10 31 26-33   

No 31.79 4.61 32 29-35   

Father‘s occupation       

Heath-related profession 29.66 5.28 30 25-32 -2.44 0.015 

Other profession 31.94 4.52 32 29-35   

Mother‘s occupation     -0.17 0.865 

Heath-related profession 31.19 5.34 31 27-35   

Other profession 31.24 4.67 32 28-34   

Father‘s highest level of 

complete educational 

qualification 

    -0.91 0.361 

Bachelor or above 31.04 4.96 31 28-34   

Below bachelor  31.08 4.59 32 30-34   

Mother‘s highest level of 

complete educational 

qualification 

    -0.56 0.574 

Bachelor or above 31.06 4.87 31 28-34   

Below bachelor  31.56 4.91 32 29-34   

Secondary schooling     11.99 0.003 

Aust government school 32.58 4.31 32 31-35   

Aust  non-government school 29.88 4.63 30 27.5-33   

Other country 33.89 4.85 34.5 31-38   

Notes: * Mann Whitney U-test or Kruskal Wallis test as appropriate; 
a
 z score for Wilcoxon Mann Whitney test; 

b 
K-W χ

2
 for Kruskal Wallis test, only for the comparison by secondary schooling. 
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5.2.3 Relationships between altruistic attitude score and scores for factors of 

reasons for studying medicine 

As can be seen in Table 34, Spearman‘s correlation coefficients were calculated for 

medical applicants and fourth year medical students. Medical applicants‘ altruistic 

attitude score was positively correlated with score for science-orientation (rs = 0.19, 

p<0.001) and score for people-orientation (rs = 0.38, p<0.001), while negatively 

correlated with score for job status/security (rs = -0.15, p = 0.002). Similarly, fourth year 

medical students‘ altruistic attitude score was positively correlated with the science-

orientation factor score (rs = 0.34, p<0.001) and the score for people-orientation (rs = 

0.44, p<0.001). However, the correlation between altruistic attitude score and job 

status/security was no longer significant in fourth year medical students. Among both 

groups, there was not much evidence of correlation between the altruistic attitude score 

and external pressure. 

It must be recognized that although statistically significant, small correlations may not 

indicate very strong relationships.  

Table 34 Correlations between medical applicants’ and fourth year medical 

students’ altruistic attitude score and scores for the four factors of reasons for 

studying medicine 

Factors of  reasons 

for studying medicine 

Altruistic attitude score 

Medical applicants                

(n = 411) 

 Fourth year medical students 

(n=102) 

 Spearman rs p   Spearman rs p 

Science orientation 0.19 < 0.001  0.34 < 0.001 

People-orientation 0.38 < 0.001  0.44 < 0.001 

Job status/security -0.15 0.002  -0.14 0.155 

External pressure -0.08 0.103  -0.17 0.090 
Notes: For values of rs below 0.20, correlations were considered too low to be meaningful even 

statistically significant. 
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5.3 Follow-up responses 

5.3.1 Descriptive information 

The second year medical students had a mean altruistic attitude score of 32.60 (SD = 

4.80) and a median altruistic attitude score of 32 (Interquartile range = 30-37). The fifth 

year medical students had a mean altruistic attitude score of 30.38 (SD = 5.47) and a 

median altruistic attitude score of 31 (Interquartile range = 27-34). 

5.3.2 Relationships between altruistic attitude score and scores for factors of 

reasons for studying medicine 

As can be seen in Table 35, Spearman‘s correlation coefficients were calculated for 

second and fifth year medical students. Second year medical students‘ altruistic attitude 

score was positively correlated with the people-orientation factor score (rs = 0.36, 

p<0.001). Also, fifth year medical students‘ altruistic attitude score was positively 

correlated with the score for people-orientation (rs = 0.41, p<0.001). Quite differently to 

that observed with the baseline responses, the correlations between altruistic attitude 

score and science-orientation or job status/security were no longer significant in the 

follow-up responses. 

Table 35 Correlations between second year medical students’ altruistic attitude 

score and scores for the four factors of reasons for studying medicine 

Factors of  reasons 

for studying medicine 

Altruistic attitude score 

Second year medical students 

(n=94) 

 Fifth year medical students 

(n=90) 

 Spearman rs p   Spearman rs p 

Science orientation 0.08 0.418  0.10 0.344 

People-orientation 0.36 <0.001  0.41 <0.001 

Job status/security -0.07 0.493  -0.13 0.205 

External pressure -0.03 0.788  -0.10 0.368 
Notes: For values of rs below 0.20, correlations were considered too low to be meaningful even 

statistically significant. 
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5.4 Comparison between baseline and follow-up responses 

Table 36 provides a summary of participants‘ altruistic attitude scores for the four 

questionnaires. This section further describes the comparison of altruistic attitude scores 

using all baseline and follow-up responses and using only paired baseline and follow-up 

responses. 

Table 36 Summary of participants’ altruistic attitude scores in the four 

questionnaires 

Participants 

Altruistic attitude score 

Mean SD Median Interquartile 

range 

Medical applicants (n = 411) 34.62 3.97 35 32-38 

Second year medical students (n = 94) 32.60 4.81 32 30-37 

Fourth year medical student (n = 102) 31.23 4.86 32 28-34 

Fifth year medical students (n = 90) 30.38 5.47 31 27-34 

 

5.4.1 Change in altruistic attitudes after the first year at medical school 

The comparison between all baseline and follow-up responses using Mann Whitney U-

tests indicated that medical applicants‘ altruistic attitude score (Median  = 35; 

Interquartile range = 32-38) was significantly higher than that of second year medical 

students (Median  = 32; Interquartile range = 30-37; z = 3.87, p <0.001).  

Similarly, the comparison between paired baseline and follow-up responses using 

Wilcoxon signed ranks tests indicated that altruistic attitude score declined from 

application (Median  = 35.5; Interquartile range = 32-39) to the start of the second year 

(Median  = 32; Interquartile range = 29.5-37; p = 0.008). 

As described in Section 4.5.1, the 48 medical applicants with paired baseline and 

follow-up responses were classified into one of the following three groups based on 

their reasons for studying medicine at entry baseline: 

 Group 1: High science-orientation, high people-orientation, low external 

pressure group (LE group); 
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 Group 2: High science-orientation, high people-orientation, very low 

external pressure group (vLE group); 

 Group 3: High science-orientation, high people-orientation, low job 

status/security, and very low external pressure group (LJvLE group). 

The changes in altruistic attitudes within each group are summarised in Table 37. 

Results from Wilcoxon signed ranks tests indicated no statistically significant changes 

in altruistic attitudes from application to the start of the second year within any group. 

This may be due to reduced power because of the smaller number of observations 

included in the analysis. Generally it can be observed that the mean and median of the 

altruistic attitude score of each group were higher at application than at the start of the 

second year. 

Table 37 Paired comparison of altruistic attitudes before and after the first year at 

medical school within groups of medical applicants 

Groups of medical applicants Mean SD Median Interquartile 

range 

p* 

 

LE group (n = 25) 
     

At application 34.24 5.52 36 31-39 0.597 

At the start of second year 33.96 4.00 34 30-37  

 

vLE group (n = 12) 
     

At application 34.42 4.34 34 32-38.5 0.023 

At the start of second year 31.58 4.42 31 28.5-32.5  

 

LJvLE group(n = 11) 
     

At application 35.55 3.11 36 32-39 0.045 

At the start of second year 32.00 4.49 31 29-37  
Notes: * Wilcoxon signed ranks test 
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5.4.2 Change in altruistic attitudes after the fourth year at medical school 

The comparison between all baseline and follow-up responses using Mann Whitney U-

tests indicated that fourth year medical students‘ altruistic attitude score (Median  = 32; 

Interquartile range = 28-34) was not significantly different from that of fifth year 

medical students (Median  = 31; Interquartile range = 27-34; z = -0.79, p = 0.430).  

Similarly, the comparison between paired baseline and follow-up responses using 

Wilcoxon signed ranks tests indicated that the altruistic attitude score did not change 

from the start of the fourth year (Median  = 31.5; Interquartile range = 27.5-35) to the 

start of the fifth year (Median  = 32; Interquartile range = 27.5-35; p =0. 715). 

As described in Section 4.5.2, the 32 fourth year medical students with paired baseline 

and follow-up responses were classified into one of the following three groups based on 

their reasons for studying medicine at fourth-year baseline: 

 Group 1: lower science orientation, lower people orientation, high job 

status/security group (HJ group) 

 Group 2: overall highly motivated group (oH group); 

 Group 3: high science orientation, high people orientation, lower job 

status/security, and low external pressure group (LE group). 

The change in altruistic attitudes within each group is summarised in Table 38. As can 

be seen, results from Wilcoxon signed ranks tests indicated no statistically significant 

changes in altruistic attitudes from the start of fourth year to the start of fifth year within 

any group. This may be due to reduced power because of the smaller number of 

observations included in the analysis. It can be observed that within the HJ group, who 

scored high for job status/security, the mean and median of the altruistic attitude score 

were higher during the fifth year than during the fourth year. This was quite different 

from the other two groups.  
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Table 38 Paired comparison of altruistic attitudes before and after the fourth year 

at medical school within groups of medical applicants 

Groups of fourth year medical 

students 

Mean SD Median Inter-

quartile 

range 

p* 

 

HJ group (n = 5) 
     

At the midpoint of fourth year 25.00 2.55 25 23-27 0.416 

At the midpoint of fifth year 27.40 6.66 29 26-30  

 

oH group (n = 10) 
     

At the midpoint of fourth year 32.70 4.37 31.5 29-37 0.082 

At the midpoint of fifth year 30.40 4.40 29 27-34  

 

LE group(n = 17) 
     

At the midpoint of fourth year 32.24 4.56 32 30-36 0.757 

At the midpoint of fifth year 32.00 6.10 33 31-36  
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5.5 Summary 

Across four questionnaires, participants‘ altruistic attitude scores were high, with an 

average in excess of 30 out of 40. However, after the first year at medical school, 

participants‘ altruistic attitude scores declined. Paired comparisons within groups of 

medical applicants (determined by reasons for studying medicine) found no statistically 

significant changes in the altruistic attitude score after the first year at medical school. 

This may be due to reduced power because of the smaller number of observations 

included in the analysis. The three groups were quite homogeneous in the direction of 

changes in altruistic attitude score mean and median.  

Regarding the relationships between participants‘ altruistic attitudes and reasons for 

studying medicine, correlations were found between the altruistic attitude score and the 

score for people orientation across the four questionnaires. 

After the first year at medical school, participants‘ altruistic attitude scores declined. 

Paired comparison within groups of medical applicants (determined by reasons for 

studying medicine) found no statistically significant changes in the altruistic attitude 

score after the first year at medical school. This may be due to reduced power because 

of the smaller number of observations included in the analysis. The three groups were 

quite homogeneous in the direction of changes in the altruistic attitude score mean and 

median.  

There was no statistically significant change in the participants‘ altruistic attitude score 

after the fourth year at medical school, either within all paired responses or within 

groups of fourth year medical students (determined by reasons for studying medicine). 

Again, this may be due to reduced power because of smaller number of observations 

included in the analysis. The groups with a high score for job status/security had a 

higher mean and median altruistic attitude score after the fourth year at medical school, 

while the other two groups had lower mean and median altruistic attitude scores after 

the fourth year at medical school. 

In the next chapter, findings around participants‘ expectations/experiences of learning at 

university, and its relationships with reasons for studying medicine will be reported.
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 EXPECTATIONS AND EXPERIENCES OF CHAPTER 6.

LEARNING AT UNIVERSITY
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6.1 Introduction 

This chapter describes participants‘ expectations and experiences of learning at 

university, and their relationships with reasons for studying medicine. The results are 

structured in the same order as the previous two chapters: results from baseline 

questionnaires, results from follow-up questionnaires, and results from the comparison 

between responses from baseline and follow-up questionnaires. 

6.2 Baseline responses 

6.2.1 Descriptive information  

Medical applicants 

Medical applicants‘ mean agreement ratings with the items regarding their expectations 

of learning at university are shown in Figure 19. The items were ordered from the 

highest mean rating to the lowest mean rating. The items with the highest mean ratings 

were ‗My learning will involve independent/private study‘ (Mean = 4.74, SD = 0.48), 

‗Interactive sessions with other students will be important to my learning‘ (Mean = 4.55, 

SD = 0.61), and ‗I expect to continue studying after I obtain my degree‘ (Mean = 4.28, 

SD = 0.77). The items with the lowest ratings were ‗Activities other than university 

might influence my ability to study‘ (Mean = 2.69, SD = 0.95) and ‗It is probably not all 

that important for me to attend lectures‘ (Mean = 1.73, SD = 0.79). 
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Figure 19 Summary of medical applicants’ ratings for their agreement with the items regarding their expectations of learning at 

university (n = 411) 

 

Notes: 
a
Percentage of combined ‘agree/strongly agree’. 

1 2 3 4 5

Mean  (95% CI) 

Strongly disagree         Disagree               Not sure               Agree            Strongly agree  

Learning involves independent/private study (98%)a 

Interactive sessions with other students (96%) 

Continue studying after obtaining the degree (85%) 

Interest  in oppportunities for research at university (83%) 

Ready access to my lecturers and tutors (76%) 

To combine study with paid work (61%)  

Interest in considering a career in research (42%) 

Activities other than university might influence my ability 
to study (19%) 

Not all that important to attend most lectures (3%) 
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Fourth year medical students 

Fourth year medical students‘ mean agreement ratings for the items regarding their 

experiences of learning at university are shown in Figure 20. The items are presented in 

the same order as for the medical applicants (Figure 19). The items with the highest 

mean ratings were ‗My learning involves independent/private study‘ (Mean = 4.72, SD 

= 0.50), ‗Interactive sessions with other students are important to my learning‘ (Mean = 

4.08, SD = 0.80), and ‗I expect to continue studying after I obtain my degree‘ (Mean = 

4.21, SD = 0.85). The items with the lowest ratings were ‗I can combine study with paid 

work‘ (Mean = 3.15, SD = 1.26), ‗I am interested in considering a career in research‘ 

(Mean = 2.41, SD = 1.25) and ‗It is probably not all that important for me to attend 

lectures‘ (Mean = 3.15, SD = 1.13). 
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Figure 20 Summary of fourth year medical students’ ratings for their agreement with the items regarding their experiences of learning 

at university (n = 102) 

 

Notes: The items were presented in the same order as the medical applicants;  
a
Percentage of combined ‘agree/strongly agree’. 

1 2 3 4 5

Mean  (95% CI) 

Strongly disagree           Disagree              Not sure              Agree            Strongly agree  

 

Learning involves independent/private study (98%)a 

Interactive sessions with other students (87%) 

Continue studying after obtaining the degree (86%) 

Interest in opportunities for research at university (49%) 

Ready access to my lecturers and tutors (48%) 

To combine study with paid work (47%)  

Interest in a career in research (20%) 

Activities other than university might influence my 
ability to study (67%) 

Not all that important to attend lectures  (45%) 
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6.2.2 Associations between expectations/experiences of learning at university and 

socio-demographic characteristics 

Medical applicants 

The full results from bivariate analysis of the associations between medical applicants‘ 

expectations of learning at university and socio-demographic characteristics are shown 

in Appendix 9.   

Table 39 summarises the significant differences in medical applicants‘ expectations of 

learning at university by socio-demographic characteristics. 

Results from Mann Whitney U-tests indicated that medical applicants with a father 

working in a health-related profession had a significantly lower rating (Mean = 4.08; 

Median = 4; Interquartile range = 4-5) for ‗I expected to continue studying after I obtain 

my degrees‘ than those whose fathers were working in other professions (Mean = 4.33; 

Median = 4; Interquartile range = 4-5; z = -2.77, p = 0.005). Those medical applicants 

whose mother had at least a bachelor degree had a significantly higher rating (Mean 

=4.34; Median = 4; Interquartile range = 4-5) for this item than those whose mother did 

not (Mean = 4.09; Median = 4; Interquartile range = 4-5; z = 2.85, p = 0.004). Apart 

from this, there were no other significant differences in medical applicants‘ expectations 

of learning at university by social-demographic characteristics. 

Table 39  Summary of differences in medical applicants’ expectations of learning 

at university by socio-demographic characteristics (n = 411) 

Characteristics 

  

I expect to continue studying  

after I obtain my degrees 

Mean SD Median Interquartile 

range 

z 
a
 p* 

Father‘s occupation     -2.77 0.005 

Health-related profession 4.08 0.81 4 4-5   

Other profession 4.33 0.76 4 4-5   

Mother‘s educational level     2.85 0.004 

Bachelor or above 4.34 0.74 4 4-5   

Below bachelor 4.09 0.83 4 4-5   

Notes: * Mann Whitney U-test. Only significant results (p < 0.01) are summarised in this table. 
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Fourth year medical students 

The full results from bivariate analysis of the associations between fourth year medical 

students‘ experiences of learning at university and socio-demographic characteristics 

are shown in Appendix 10. Table 40 summarises the significant differences in fourth 

year medical students‘ experiences of learning at university by socio-demographic 

characteristics. 

Results from Mann Whitney U-tests indicated that medical students born in Australia 

had significantly higher ratings for ‗I can combine study with paid work‘ (born in 

Australia: Median = 4, Interquartile range = 2-4; born in other countries: Median = 2, 

Interquartile range = 2-4; z = 2.58, p = 0.010). They also had significantly higher ratings 

for ‗I have activities other than university that might affect my ability to study‘ (born in 

Australia: Median = 4, Interquartile range = 4-5; born in other countries: Median = 3, 

Interquartile range = 3-4; z = 2.70, p = 0.007). In contrast, students born in Australia 

had significantly lower ratings for ‗Having ready access to my lecturers and tutors 

outside of face-to-face teaching is important to my success at university‘ (born in 

Australia: Median = 3, Interquartile range = 2-4; born in other countries: Median = 4, 

Interquartile range = 3-4; z = -2.07, p = 0.007).  

Results from Mann Whitney U-tests also indicated that the ratings for ‗I am interested 

in considering a career in research‘ were lower among those medical students who were 

born in Australia (born in Australia: Median = 2, Interquartile range = 1-3; born in other 

countries: Median = 3, Interquartile range = 2-4; z = -3.12, p = 0.002), who had 

Australian citizenship (Australian: Median = 2, Interquartile range = 1-3; other: Median 

= 3, Interquartile range = 3-4; z = -3.05, p = 0.002), and who spoke English at home 

(English: Median = 2, Interquartile range = 1-3; other: Median = 3, Interquartile range = 

2-4; z = -2.67, p = 0.008). 

Those students with a father who held at least a bachelor level qualification had a 

significantly higher rating for ‗Having ready access to my lecturers and tutors outside‘ 

than those whose fathers did not hold such a qualification (Bachelor or above: Median = 

4, Interquartile range = 3-4; below bachelor: Median = 3, Interquartile range = 2-3; z = 

3.06, p = 0.002).  
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Male students had a significantly higher level of agreement with the statement ‗It is 

probably not all that important for me to attend most lectures‘ than female students 

(Male: Median = 4, Interquartile range = 3-4.5; female: Median = 3, Interquartile range 

= 2-4; z = 2.73, p = 0.006).  

Results from Kruskal Wallis tests showed that fourth year medical students‘ differed 

significantly in their ratings for ‗I can combine study with paid work‘ (χ
2
 = 15.74, p < 

0.001) and ‗I am interested in considering a career in research‘ (χ
2
 = 9.71, p = 0.008) by 

their secondary schooling. Those students who completed secondary schooling in an 

Australian non-government school indicated higher agreement (Median = 4), on average, 

with the statement ‗I can combine study with paid work‘ than students who completed 

secondary schooling at an Australian government school (Median = 2) or in another 

country (Median = 2)). Those students who completed secondary schooling in another 

country indicated higher agreement (Median = 3), on average, with the statement ‗I am 

interested in considering a career in research‘ than students who completed secondary 

schooling at an Australian government school (Median = 2) or Australian non-

government school (Median = 2). 

There were no other significant differences in fourth year medical students‘ experiences 

of learning at university by socio-demographic characteristics.
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Table 40 Summary of differences in fourth year medical students’ experiences of 

learning at university by socio-demographic characteristics (n = 102) 

Characteristics 

 

I  can combine study with paid work 

Mean SD Median Inter-

quartile 

range 

z 
a
 / 

K-W χ
2 b

 

p* 

Country of birth     2.58 0.010 

Australia 3.41 1.22 4 2-4   

Other countries 2.76 1.24 2 2-4   

Secondary schooling     15.74  < 0.001 

Aust government school 2.71 1.33 2 2-4   

Aust non-government 

school 

3.57 1.09 4 3-4   

Other country 2.33 1.14 2 2-3   

Characteristics 

  

Having ready access to my lecturers and tutors 

outside of face-to-face teaching is important 

to my success at university 
Mean SD Median Inter-

quartile 

range 

z 
a
 / 

K-W χ
2 b

 

p* 

Country of birth     -2.70 0.007 

Australia 3.13 1.02 3 2-4   

Other countries 3.68 0.99 4 3-4   

Father‘s educational level     3.06 0.002 

Bachelor or above 3.52 1.03 4 3-4   

Below bachelor 2.84 0.90 3 2-3   

Characteristics 

  

It is probably not all that important  

for me to attend most lectures 
Mean SD Median Inter-

quartile 

range 

z 
a
 / 

K-W χ
2 b

 

p* 

Sex     2.73 0.006 

Male 3.69 1.01 4 3-4.5   

Female 3.03 1.14 3 2-4   

Characteristics 

  

I have activities other than university  

that might affect my ability to study 
Mean SD Median Inter-

quartile 

range 

z 
a
 / 

K-W χ
2 b

 

p* 

Country of birth     2.70 0.007 

Australia 3.95 1.01 4 4-5   

Other countries 3.39 1.11 3 3-4   
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Table 40 (Continued) summary of differences in fourth year medical students’ 

experiences of learning at university by socio-demographic characteristics (n = 102) 

Characteristics 

  

I am interested in considering a career in research 

Mean SD Median Inter-

quartile 

range 

z 
a
 / 

K-W χ
2 b

 

p* 

Country of birth     -3.12 0.002 

Australia 2.11 1.21 2 1-3   

Other countries 2.85 1.17 3 2-4   

Citizenship     -3.05 0.002 

Australian 2.25 1.23 2 1-3   

Other  3.17 1.04 3 3-4   

Language spoken at home     -2.67 0.008 

English 2.26 1.21 2 1-3   

Other 3.11 1.18 3 2-4   

Secondary schooling     9.71 0.008 

Aust government school 2.29 1.40 2 1-3   

Aust non-government 

school 

2.22 1.15 2 1-3   

Other country 3.22 1.06 3 3-4   

Notes: * Mann Whitney U-test or Kruskal Wallis test as appropriate. Only significant results (p < 0.01) 

are summarised in this table. 
a
 z score for Mann Whitney U-test; 

b 
K-W χ

2
 for Kruskal Wallis test, only for the comparison by secondary schooling.
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6.2.3 Relationships between expectations/experiences of learning at university and 

scores for factors of reasons for studying medicine 

Medical applicants 

Table 41 shows the Spearman‘s correlation coefficients between medical applicants‘ 

expectations of studying at university and the factors of reasons for studying medicine. 

Medical applicants‘ score for science orientation was positively correlated with their 

ratings for ‗I anticipate that my learning will involve independent/private study‘ (rs = 

0.21, p < 0.001) and ‗I expect to continue studying after I obtain my degree‘ (rs = 0.22, 

p < 0.001). The score for people orientation was positively correlated with their ratings 

for ‗Having ready access to my lecturers and tutors outside of face-to-face teaching will 

be important to my success at university‘ (rs = 0.22, p < 0.001), ‗I anticipate that my 

learning will involve independent/private study‘ (rs = 0.23, p < 0.001), and ‗Interactive 

sessions with other students will be important to my learning‘ (rs = 0.23, p < 0.001). 

Medical applicants score for job status/security was positively correlated with ‗I have 

activities other than university that might affect my ability to study‘ (rs = 0.20, p < 

0.001). Medical applicants score for external pressure was negatively correlated with 

their rating for ‗I anticipate that my learning will involve independent/private study‘ (rs 

= -0.20, p < 0.001), while positively correlated with their rating for ‗It is probably not 

all that important for me to attend most lectures‘ (rs = 0.33, p < 0.001). Regarding the 

time spent on individual/private study, there was no significant correlation between 

factors of reasons for studying medicine and expected time.
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Table 41 Summary of correlations between expectations of studying at university and the factors of reasons for studying medicine among 

medical applicants (n = 411) 

Expectation of learning at university  

Factors of reasons for studying medicine 

Science 

orientation 

People 

orientation 

Job 

status/security 

External 

pressure 

I expect to be able to combine study with paid work 0.07 0.06 0.11 0.04 

Having ready access to my lecturers and tutors outside of face-to-face teaching 

will be important to my success at university 
0.10 0.22* 0.16 0.06 

I anticipate that my learning will involve independent/private study 0.21* 0.23* -0.10 -0.20* 

Interactive sessions with other students will be important to my learning 0.15 0.23* -0.07 -0.10 

It is probably not all that important for me to attend most lectures -0.13 -0.11 0.18 0.33* 

I have activities other than university that might affect my ability to study -0.01 -0.09 0.20* 0.19 

I expect to continue studying after I obtain my degree 0.22* 0.16 -0.11 -0.09 

I am interested in considering opportunities for research whilst undertaking 

university studies 
0.16 0.19 -0.09 -0.05 

I am interested in considering a career in research 0.08 0.14 -0.06 0.05 
Notes: *Spearman’s correlation coefficients, p < 0.001. For values of rs below 0.20, correlations were considered too low to be meaningful even statistically significant.
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Fourth year medical students 

Table 42 shows the Spearman‘s correlation coefficients between fourth year medical 

students‘ experiences of studying at university and the factors of reasons for studying 

medicine. Fourth year medical students‘ score for science orientation was positively 

correlated with their ratings for ‗I expect to continue studying after I obtain my degree‘ 

(rs = 0.33, p < 0.001) and ‗I am interested in considering opportunities for research 

whilst undertaking university studies‘ (rs = 0.40, p < 0.001). The score for people 

orientation was positively correlated with their rating for ‗I expect to continue studying 

after I obtain my degree‘ (rs = 0.31, p = 0.002). 
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Table 42 Summary of correlations between experiences of studying at university and the factors of reasons for studying medicine among fourth 

year medical students (n = 102) 

Experiences of learning at university  

Factors of reasons for studying medicine 

Science 

orientation 

People 

orientation 

Job 

status/security 

External 

pressure 

I can combine study with paid work 0.23 0.06 0.02 -0.03 

Having ready access to my lecturers and tutors outside of face-to-face teaching is 

important to my success at university 
0.13 0.18 0.03 0.03 

My learning involves independent/private study -0.04 0.06 0.07 -0.03 

Interactive sessions with other students are important to my learning -0.01 0.24 -0.19 0.14 

It is probably not all that important for me to attend most lectures 0.12 -0.05 0.20 0.01 

I have activities other than university that might affect my ability to study 0.13 0.04 0.00 0.08 

I expect to continue studying after I obtain my degree 0.33* 0.31* -0.05 0.04 

I am interested in considering opportunities for research whilst undertaking 

university studies 
0.40* 0.24 -0.17 -0.11 

I am interested in considering a career in research 0.12 0.03 -0.20 -0.20 
Notes: *Spearman’s correlation coefficients, p < 0.001. For values of rs below 0.20, correlations were considered too low to be meaningful even statistically significant.
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6.3 Follow-up responses 

6.3.1 Descriptive information 

Second year medical students 

Second year medical students‘ mean agreement ratings for the items regarding their 

experiences of learning at university are shown in Figure 21. The items are presented in 

the same order as for the medical applicants (Figure 19). The items with the highest 

mean ratings were ‗My learning involves independent/private study‘ (Mean = 4.63, SD 

= 0.64), ‗Interactive sessions with other students are important to my learning‘ (Mean = 

4.18, SD = 0.80), and ‗I expect to continue studying after I obtain my degree‘ (Mean = 

4.28, SD = 0.74). The items with the lowest ratings were ‗I can combine study with paid 

work‘ (Mean = 3.03, SD = 1.12), ‗I am interested in considering a career in research‘ 

(Mean = 2.88, SD = 0.95), and ‗It is probably not all that important for me to attend 

lectures‘ (Mean = 2.82, SD = 1.15). 
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Figure 21 Summary of second year medical students’ ratings for their agreement with the items regarding their experiences of learning 

at university (n = 94) 

 

Notes: The items were presented in the same order as the medical applicants; 
a 
Percentage of combined ‘agree/strongly agree’. 

1 2 3 4 5

Mean  (95% CI) 

Strongly disagree                 Disagree         Not sure               Agree             Strongly agree  

Learning involves independent/private study (96%)a 

Interactive sessions with other students (87%) 

Continue studying after obtaining the degree (85%) 

Interest in opportunities for research at university (64%) 

Ready access to my lecturers and tutors (61%) 

To combine study with paid work (37%)  

Interest  in a  career in research (28%) 

Activities other than university might influence my ability 
to study (54%) 

Not all that important for meto attend most lectures (27%) 
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Fifth year medical students 

Fifth year medical students‘ mean agreement ratings for the items regarding their 

experiences of learning at university are shown in Figure 22. The items are presented in 

the same order as for the medical applicants (i.e. as in Figure 19). The items with the 

highest mean ratings were ‗My learning involves independent/private study‘ (Mean = 

4.64, SD = 0.55), ‗I expect to continue studying after I obtain my degree‘ (Mean = 4.3, 

SD = 0.69), and ‗Interactive sessions with other students are important to my learning‘ 

(Mean = 4.13, SD = 0.75). The items with the lowest ratings were ‗It is probably not all 

that important for me to attend lectures‘ (Mean = 3.17, SD = 1.23), ‗I can combine 

study with paid work‘ (Mean = 2.82, SD = 1.29), and ‗I am interested in considering a 

career in research‘ (Mean = 2.51, SD = 1.31).
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Figure 22 Summary of fifth year medical students’ ratings for their agreement with the items regarding their experiences of learning at 

university (n = 90) 

 

Notes: The items were presented in the same order as the medical applicants; 
a 
Percentage of combined ‘agree/strongly agree’. 

1 2 3 4 5

Mean (95% CI) 

Strongly disagree        Disagree             Not sure                 Agree           Strongly agree  

Learning involves independent/private study (99%)a 

Interactive sessions with other students (89%) 

Continue studying after obtaining the degree (93%) 

Interest in opportunities for research at university (62%) 

Ready access to my lecturers and tutors (66%) 

To combine study with paid work (39%)  

Interest in considering a career in research (27%) 

Activities other than university might influence my 
ability to study (69%) 

Not all that important to attend lectures (48%) 
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6.3.2 Relationships between experiences of learning at university and scores for 

factors of reasons for studying medicine 

Second year medical students 

Table 43 shows the Spearman‘s correlation coefficients between second year medical 

students‘ experiences of learning at university and the factors of reasons for studying 

medicine. Second year medical students‘ score for science orientation was positively 

correlated with their ratings for ‗My learning involves independent/private study‘ (rs = 

0.35, p < 0.001) and ‗I expect to continue studying after I obtain my degree‘ (rs = 0.28, p 

= 0.006). The score for people-orientation was positively correlated with their rating for 

‗My learning involves independent/private study‘ (rs = 0.36, p < 0.001). 
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Table 43 Summary of correlations between experiences of studying at university and the factors of reasons for studying medicine among second 

year medical students (n = 94) 

Expectation for studying at university  

Factors of reasons for studying medicine 

Science 

orientation 

People 

orientation 

Job 

status/security 

External 

pressure 

I can combine study with paid work 0.06 0.16 -0.01 -0.08 

Having ready access to my lecturers and tutors outside of face-to-face teaching is 

important to my success at university 
-0.03 0.21 -0.03 0.09 

My learning involves independent/private study 0.35* 0.36* 0.05 -0.22 

Interactive sessions with other students are important to my learning 0.05 0.21 0.02 -0.09 

It is probably not all that important for me to attend most lectures -0.01 -0.17 0.26 0.22 

I have activities other than university that might affect my ability to study -0.03 0.08 0.14 0.09 

I expect to continue studying after I obtain my degree 0.28* 0.25 0.17 -0.03 

I am interested in considering opportunities for research whilst undertaking university 

studies 
0.16 0.10 0.16 0.00 

I am interested in considering a career in research 0.10 0.11 0.12 0.09 
Notes: *Spearman’s correlation coefficients, p < 0.001. For values of rs below 0.20, correlations were considered too low to be meaningful even statistically significant.
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Fifth year medical students 

Table 44 shows the Spearman‘s correlation coefficients between fifth year medical 

students‘ experiences of learning at university and the factors of reasons for studying 

medicine. Fifth year medical students‘ score for science orientation was positively 

correlated with their ratings for ‗I expect to continue studying after I obtain my degree‘ 

(rs = 0.30, p = 0.004) and ‗I am interested in considering opportunities for research 

whilst undertaking university studies‘ (rs = 0.27, p = 0.010). The score for people 

orientation was positively correlated with their ratings for ‗Having ready access to my 

lecturers and tutors outside of face-to-face teaching will be important to my success at 

university‘ (rs = 0.26, p = 0.010), ‗Interactive sessions with other students are important 

to my learning‘ (rs = 0.28, p = 0.009), and ‗I expect to continue studying after I obtain 

my degree‘ (rs = 0.28, p = 0.008). 
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Table 44 Summary of correlations between experiences of studying at university and the factors of reasons for studying medicine among fifth 

year medical students (n = 90) 

Experiences for studying at university  

Factors of reasons for studying medicine 

Science-

orientation 

People-

orientation 

Job 

status/security 

External 

pressure 

I can combine study with paid work 0.21 0.09 -0.03 -0.06 

Having ready access to my lecturers and tutors outside of face-to-face teaching is 

important to my success at university 
0.21 0.26* 0.14 0.03 

My learning involves independent/private study 0.16 0.04 0.04 -0.02 

Interactive sessions with other students are important to my learning 0.15 0.28* -0.04 -0.00 

It is probably not all that important for me to attend most lectures -0.12 -0.20 0.16 0.02 

I have activities other than university that might affect my ability to study 0.12 0.10 -0.10 0.06 

I expect to continue studying after I obtain my degree 0.30* 0.28* -0.07 0.02 

I am interested in considering opportunities for research whilst undertaking university 

studies 
0.27* 0.24 0.10 -0.13 

I am interested in considering a career in research 0.08 0.24 0.01 0.00 
Notes: *Spearman’s correlation coefficients, p < 0.001. For values of rs below 0.20, correlations were considered too low to be meaningful even statistically significant.
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6.4 Comparison between baseline and follow-up responses 

This section further describes the comparison of expectations/experiences of learning at 

university using all baseline and follow-up responses and using only paired baseline and 

follow-up responses. 

6.4.1 Differences between expectations and experiences of learning at university 

after the first year at medical school 

As can be seen in Figure 23, a majority of both medical applicants and second year 

medical students chose ‗agree‘ or ‗strongly agree‘ for ‗(I anticipated that) My learning 

(will involve) involves independent/private study‘, ‗Interactive sessions with other 

students (will be) are important for my study‘, and ‗I expect to continue studying after I 

obtain my degree‘ (contents in parenthesis shows the wording for expectations). A small 

proportion of medical applicants chose ‗agree‘ or ‗strongly agree‘ for ‗I have activities 

other than university that might affect my ability to study‘ and ‗It is probably not all that 

important for me to attend most lectures‘. A small proportion of second year medical 

applicants chose ‗agree‘ or ‗strongly agree‘ for ‗I can combine study with paid work‘, ‗I 

am interested in considering a career in research‘, and ‗It is probably not all that 

important for me to attend most lectures‘. 

The major differences were that the second year medical students had a higher mean 

rating for ‗I have activities other than university that might affect my ability to study‘ 

and ‗It is probably not all that important for me to attend most lectures‘, and a lower 

mean rating for ‗I can combine study with paid work‘ and ‗I am interested in 

considering a career in research‘.
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Figure 23 Comparison of medical applicants’ (n = 411) expectations and second year medical students’ (n = 94) experiences of learning 

at university 

 

Notes: 
a 
Percentage of combined ‘agree/strongly agree’.

1.00 2.00 3.00 4.00 5.00

Strongly disagree          Disagree                Not sure                Agree           Strongly agree            

Mean score (95% CI) 

Learning involves independent/private study(98%)a 

(96%) 

Interactive sessions with other students(96%) 

(87%) 

Continue studying after obtaining the degree(85%) 

(85%) 

Interest in opportunities for research at university(83%) 

(64%) 

Ready access to my lecturers and tutors(76%) 

(61%) 

To combine study with paid work(61%)  

(37%) 

Interest in a career in research(42%) 

(28%) 
Activities other than university  might  influence my  

ability to study(19%) 

(54%) 

Not all that important to attend most lectures (3%) 

(27%) 

● Medical medical applicants 

○ Second year medical students 
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As shown in Table 45, the comparison between all baseline and follow-up responses 

using Mann Whitney U-tests indicated that second year medical students‘ ratings for the 

nine items differed significantly from the ratings by medical applicants on most of the 

items, except for ‗I (anticipate) that my learning (will) involves independent/private 

study‘ and ‗I expect to continue studying after I obtain my degree‘. Second year medical 

students‘ ratings (Median = 2; Interquartile range = 1-2) for ‗It is probably not all that 

important for me to attend most lectures‘ was significantly higher than that of medical 

applicants (Median = 3; Interquartile range = 2-4; z = -8.96, p < 0.001). Second year 

medical students‘ ratings (Median = 4; Interquartile range = 3-4) for ‗I have activities 

other than university that might affect my ability to study‘ was significantly higher than 

that of medical applicants (Median = 3; Interquartile range = 2-3; z = -6.39, p < 0.001). 

For other items with significant differences, the second year medical students‘ ratings 

were lower than those of medical applicants.  Of note, the median differences were 

generally small. 
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Table 45 Comparison of medical applicants’ and second year medical students’ expectations and experiences of learning at university 

Expectations/experiences of learning 

at university 
a
 

Medical applicant for 2012 entry 

(n = 411) 

2013 second year medical students 

(n = 94) 
Mann-Whitney 

Mean SD Median Interquartile 

range 

Mean SD Median Interquartile 

range 

z p* 

I (expect to) can combine study with 

paid work 
3.67 0.83 4 3-4 3.03 1.12 3 2-4 5.20  < 0.001 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching (will be) is important to my 

success at university 

3.91 0.80 4 4-4 3.57 0.90 4 3-4 3.38  < 0.001 

(I anticipate that) my learning (will) 

involves independent/private study 
4.74 0.48 5 5-5 4.63 0.64 5 4-5 1.45 0.148 

Interactive sessions with other students 

(will be) are important to my learning 
4.55 0.61 5 4-5 4.18 0.80 4 4-5 4.65  < 0.001 

It is probably not all that important for 

me to attend most lectures   
1.73 0.79 2 1-2 2.82 1.15 3 2-4 -8.96  < 0.001 

I have activities other than university 

that might affect my ability to study 
2.69 0.95 3 2-3 3.43 0.94 4 3-4 -6.39  < 0.001 

I expect to continue studying after I 

obtain my degree 
4.28 0.77 4 4-5 4.28 0.74 4 4-5 1.16 0.876 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

4.08 0.71 4 4-5 3.68 0.87 4 3-4 4.16  < 0.001 

I am interested in considering a career 

in research 
3.35 0.87 3 3-4 2.88 0.95 3 2-4 4.15  < 0.001 

Notes: * Mann Whitney U-test 
a
 words in parenthesis indicate the wording for expectations.
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The differences between medical applicants and second year medical students were 

confirmed by the results from comparison between paired baseline and follow-up 

responses using Wilcoxon signed ranks tests (Table 46). However, in this paired 

comparison, the difference in the rating for ‗I (expect to) can combine study with paid 

work‘ was no longer significant. This is possibly due to reduced power because of the 

smaller number of observations included in the paired analysis. There may also be some 

systematic difference between those students who completed both baseline and follow-

up questionnaires and those who completed only one of them. This will be further 

discussed in the final chapter of the thesis. 

Table 46 Paired comparison of expectations and experiences of learning at 

university before and after the first year at medical school (n = 48, paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

 

I (expect to) can combine study with 

paid work 

     

At application 3.39 0.79 3 3-4 0.105 

At the start of second year 3.06 1.14 3 2-4  

 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching (will be) is important to my 

success at university 

     

At application 4.06 0.78 4 4-5  < 0.001 

At the start of second year 3.58 0.92 4 3-4  

 

(I anticipate that ) my learning (will 

involve ) involves 

independent/private study 

     

At application 4.62 0.53 5 4-5 0.763 

At the start of second year 4.67 0.48 5 4-5  

 

Interactive sessions with other 

students (will be) are important to 

my learning 

     

At application 4.58 0.65 5 4-5 0.003 

At the start of second year 4.17 0.69 4 4-5  
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Table 46 (Continued) paired comparison of expectations and experiences of 

learning at university before and after the first year at medical school (n = 48, 

paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

It is probably not all that important 

for me to attend most lectures   

     

At application 1.77 0.90 2 1-2  < 0.001 

At the start of second year 2.78 1.21 3 2-3.5  

 

I have activities other than university 

that might affect my ability to study 

     

At application 2.54 0.90 2.5 2-3  < 0.001 

At the start of second year 3.44 0.99 3.5 3-4  

      

I expect to continue studying after I 

obtain my degree 

     

At application 4.25 0.86 4 4-5 0.834 

At the start of second year 4.33 0.78 4.5 4-5  

 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At application 4.10 0.66 4 4-4.5 0.003 

At the start of second year 3.63 0.91 4 3-4  

 

I am interested in considering a 

career in research 

     

At application 3.44 0.82 3 3-4  < 0.001 

At the start of second year 2.83 0.95 3 2-3  
Notes: * Wilcoxon signed ranks tests 
a
 words in parenthesis indicate the wording for expectations.
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Regarding the time spent on independent/private study, comparison between all baseline 

and follow-up responses indicated that medical applicants‘ expected time for 

independent/private study differed significantly from the time reported by second year‘s 

students (Fisher's exact test p= 0.003). As can be seen in Table 47, a majority of the 

medical applicants (66%, 270/411) expected to spend 11-20 hours per week on 

independent/private study and 25% (105/411) expected to spend over 20 hours, while 

less than 10% (36/411) expected to spend less than 10 hours. The proportion of second 

year medical students reporting spending less than 10 hours was about two times that of 

medical applicants(17%, 16/94) and the proportion of spending over 20 hours per week 

was also much higher (37%, 35/94). In addition, no significant correlations were found 

between expected/reported time spent on individual/private study and reasons for 

studying medicine among either medical applicants or second year medical students.  

Table 47 Summary of medical applicants and second year medical students’ 

expected/reported time spent on independent/private study 

Expected/reported 

time (hour/week) 

N (%) 

Medical applicants Second year medical students 

0 to 5 7 (2) 1 (1) 

6 to 10 29 (7) 15 (16) 

11 to 15 115 (28) 21 (22) 

16 to 20 155 (38) 22 (24) 

Over 20 105 (25) 35 (37) 

Total 411 (100) 94 (100) 
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As described in Section 4.5.1, the 48 medical applicants with paired baseline and 

follow-up responses were classified into one of the following three groups based on 

their reasons for studying medicine at baseline time: 

 Group 1: High science-orientation, high people-orientation, low external 

pressure group (LE group); 

 Group 2: High science-orientation, high people-orientation, very low 

external pressure group (vLE group); 

 Group 3: High science-orientation, high people-orientation, low job 

status/security, and very low external pressure group (LJvLE group). 

Differences between expectations and experiences of learning at university within each 

group are summarised in Table 48 through Table 50. Results from Wilcoxon signed 

ranks tests indicated that after the first year at medical school, the LE group had lower 

ratings for ‗Having ready access to my lecturers and tutors outside of face-to-face 

teaching (will be) is important to my success at university‘ (at application: Median = 4, 

Interquartile range = 4-5; at start of second year: Median = 4, Interquartile range = 3-4; 

p = 0.007). A decrease in the rating for this item was also found among the vLE group 

(at application: Median = 4, Interquartile range = 4-5; at start of second year: Median = 

3, Interquartile range = 3-4; p = 0.009). However, the LJvLE group‘s rating for this item 

did not change significantly after the first year at medical school. 

After the first year at medical school, the vLE group had a lower rating for ‗Interactive 

sessions with other students (will be) are important to my learning‘ (at application: 

Median = 5, Interquartile range = 4.5-5; at start of second year: Median = 4, 

Interquartile range = 4-4;p = 0.005). However, the other two groups‘ rating for this item 

did not change significantly after the first year at medical school. 

Only the LE group had significant changes in the ratings for ‗It is probably not all that 

important for me to attend most lectures‘ (at application: Median = 2, Interquartile 

range = 1-2; at start of second year: Median = 3, Interquartile range = 2-4;p < 0.001) 

and ‗I have activities other than university that might affect my ability to study‘ (at 

application: Median = 3, Interquartile range = 2-3; at start of second year: Median = 4, 

Interquartile range = 3-4;p = 0.002). However, the vLE group also had a higher rating 

for ‗It is probably not all that important for me to attend most lectures‘ (at application: 
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Median = 1, Interquartile range = 1-2; at start of second year: Median = 3, Interquartile 

range = 2-3.5), though this difference was only close to the significance level (p = 

0.016). 

Except for these responses, the three groups did not differ much in the extent to which 

their experiences aligned with/differed from expectations of learning at university. 

However, these results need to be interpreted with caution because of the small number 

of observations in the analysis, which may reduce the power for detecting significant 

differences.  
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Table 48 Paired comparison of expectations and experiences of learning at 

university before and after the first year at medical school within the LE group (n 

= 25, paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

 

I (expect to) can combine study with 

paid work 

     

At application 3.56 0.71 4 3-4 0.109 

At the start of second year 3.04 1.24 3 2-4  

 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching (will be) is important to my 

success at university 

     

At application 4.12 0.73 4 4-5 0.007 

At the start of second year 3.64 0.99 4 3-4  

 

(I anticipate that ) my learning (will 

involve ) involves 

independent/private study 

     

At application 4.44 0.51 4 4-5 0.317 

At the start of second year 4.56 0.51 5 4-5  

 

Interactive sessions with other 

students (will be) are important to 

my learning 

     

At application 4.64 0.49 5 4-5 0.041 

At the start of second year 4.24 0.72 4 4-5  

 

It is probably not all that important 

for me to attend most lectures   

     

At application 1.76 0.66 2 1-2  < 0.001 

At the start of second year 2.92 0.22 3 2-4  

 

I have activities other than university 

that might affect my ability to study 

     

At application 2.68 0.80 3 2-3 0.002 

At the start of second year 3.52 1.00 4 3-4  
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Table 48 (Continued) paired comparison of expectations and experiences of learning at 

university before and after the first year at medical school within the LE group (n = 25, 

paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

I expect to continue studying after I 

obtain my degree 

     

At application 4.20 0.76 4 4-5 0.798 

At the start of second year 4.28 0.84 4 4-5  

 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At application 3.96 0.73 4 4-4 0.099 

At the start of second year 3.60 1.04 4 3-4  

 

I am interested in considering a 

career in research 

     

At application 3.32 0.75 3 3-4 0.014 

At the start of second year 2.72 0.94 3 2-3  

Notes: * Wilcoxon signed ranks tests 
a
 words in parenthesis indicate the wording for expectations.  
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Table 49 Paired comparison of expectations and experiences of learning at 

university before and after the first year at medical school within the vLE group (n 

= 12, paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

 

I (expect to) can combine study 

with paid work 

     

At application 3.08 0.67 3 3-3.5 0.221 

At the start of second year 2.75 1.06 3 2-3  

 

Having ready access to my 

lecturers and tutors outside of face-

to-face teaching (will be) is 

important to my success at 

university 

     

At application 4.17 0.72 4 4-5 0.009 

At the start of second year 3.33 0.89 3 3-4  

 

(I anticipate that ) my learning (will 

involve ) involves 

independent/private study 

     

At application 4.92 0.29 5 5-5 1.000 

At the start of second year 4.92 0.29 5 5-5  

 

Interactive sessions with other 

students (will be) are important to 

my learning 

     

At application 4.75 0.45 5 4.5-5 0.005 

At the start of second year 4.00 0.60 4 4-4  

 

It is probably not all that important 

for me to attend most lectures   

     

At application 1.67 1.15 1 1-2 0.016 

At the start of second year 2.92 1.24 3 2-3.5  

 

I have activities other than 

university that might affect my 

ability to study 

     

At application 2.50 0.80 2.5 2-3 0.105 

At the start of second year 3.25 0.97 3 2.5-4  
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Table 49 (Continued) paired comparison of expectations and experiences of 

learning at university before and after the first year at medical school within the 

vLE group (n = 12, paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

I expect to continue studying after I 

obtain my degree 

     

At application 4.42 0.79 5 4-5 0.564 

At the start of second year 4.50 0.67 5 4-5  

 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At application 4.25 0.45 4 4-4.5 0.168 

At the start of second year 3.92 0.67 4 3.5-4  

 

I am interested in considering a 

career in research 

     

At application 3.58 0.90 3.5 3-4 0.059 

At the start of second year 3.17 0.83 3 2.5-4  

Notes: * Wilcoxon signed ranks tests 
a
 words in parenthesis indicate the wording for expectations. 
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Table 50 Paired comparison of expectations and experiences of learning at 

university before and after the first year at medical school within the LJvLE group 

(n = 11, paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

 

I (expect to) can combine study with 

paid work 

     

At application 3.36 1.03 4 3-4 0.887 

At the start of second year 3.45 0.93 4 3-4  

 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching (will be) is important to my 

success at university 

     

At application 3.82 0.98 4 3-5 0.715 

At the start of second year 3.73 0.79 4 3-4  

 

(I anticipate that ) my learning (will 

involve ) involves 

independent/private study 

     

At application 4.73 0.65 5 5-5 0.401 

At the start of second year 4.64 0.50 5 4-5  

 

Interactive sessions with other 

students (will be) are important to 

my learning 

     

At application 4.27 1.01 5 4-5 0.746 

At the start of second year 4.18 0.75 4 4-5  

 

It is probably not all that important 

for me to attend most lectures   

     

At application 1.91 1.14 2 1-2 0.311 

At the start of second year 2.27 1.10 2 1-3  

 

I have activities other than university 

that might affect my ability to study 

     

At application 2.27 1.19 2 1-3 0.041 

At the start of second year 3.45 1.04 3 3-4  



 

198 

Table 50 (Continued) paired comparison of expectations and experiences of 

learning at university before and after the first year at medical school within the 

LJvLE group (n = 11, paired) 

Expectations/experiences of 

learning at university 
a
 

Mean SD Median Interquartile 

range 

p* 

I expect to continue studying after I 

obtain my degree 

     

At application 4.18 1.68 4 4-5 0.781 

At the start of second year 4.27 0.79 4 4-5  

 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At application 4.27 0.65 4 4-5 0.026 

At the start of second year 3.36 0.81 3 

 

3-4  

 

I am interested in considering a 

career in research 

     

At application 3.55 0.93 3 3-4 0.031 

At the start of second year 2.73 1.10 3 2-3  

Notes: * Wilcoxon signed ranks tests 
a
 words in parenthesis indicate the wording for expectations. 
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6.4.2 Changes in experiences of learning at university after the fourth year at 

medical school 

As can be seen in Figure 24, the fourth and fifth year medical students were quite 

similar in their mean ratings for the nine experience items. A majority of both fourth 

and fifth year medical students chose ‗agree‘ or strongly agree‘ for ‗My learning 

involves independent/private study‘, ‗Interactive sessions with other students are 

important for my study‘, and ‗I expect to continue studying after I obtain my degree‘. A 

small proportion of both fourth and fifth year medical students chose ‗agree‘ or 

‗strongly agree‘ for ‗I am interested in considering a career in research‘ and ‗It is 

probably not all that important for me to attend most lectures‘. 
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Figure 24 Comparison of fourth year medical students’ (n = 102) and fifth year medical students’ (n = 90) experiences of learning at 

university 

 

Notes: 
a 
Percentage of combined ‘agree/strongly agree’.

1 2 3 4 5

Learning involves independent/private study (98%)a 

(99%) 

Interactive sessions with other students (87%) 

(89%) 

Continue studying after obtaining the degree (86%) 

(93%) 

Opportunities for research at university (49%) 

(62%) 

Access to my lecturers and tutors (48%) 

(66%) 

Paid work combined with study (47%)  

(39%) 

A career in research (20%) 

(27%) 
Activities other than university might influence my 

ability to study (67%) 

(67%) 

Not all that important to attend most lectures  (45%) 

(48%) 

Strongly disagree         Disagree                Not sure                    Agree               Strongly agree            

Mean  score (95% CI) 

● Fourth year medical students 

○ Fifth year medical students 
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As shown in Table 51, the comparison between all baseline and follow-up responses 

using Mann Whitney U-tests indicated that there are no significant differences between 

the fourth and fifth year medical student‘s ratings for the nine items regarding 

experiences of learning at university.
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Table 51 Comparison of fourth year medical students’ and fifth year medical students’ experiences of learning at university 

Expectations/experiences of learning 

at university 

Fourth year medical students 

(n = 102) 

Fifth year medical students  

(n = 90) 
Mann-Whitney 

Mean SD Median Interquartile 

range 

Mean SD Median Interquartil

e range 

z p* 

I  can combine study with paid work 3.14 1.26 3 2-4 2.82 1.29 3 2-4 1.72 0.085 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching is important to my success at 

university 

3.35 1.04 3 3-4 3.67 0.87 4 3-4 -2.20 0.028 

My learning  involves 

independent/private study 
4.72 0.50 5 4-5 4.64 0.55 5 4-5 0.98 0.326 

Interactive sessions with other students 

are important to my learning 
4.08 0.80 4 4-5 4.13 0.75 4 4-5 -0.36 0.718 

It is probably not all that important for 

me to attend most lectures   
3.26 1.13 3 2-4 3.17 1.23 3 2-4 0.51 0.609 

I have activities other than university 

that might affect my ability to study 
3.73 1.08 4 3-5 3.66 1.10 4 3-4 0.41 0.682 

I expect to continue studying after I 

obtain my degree 
4.21 0.85 4 4-5 4.30 0.69 4 4-5 -0.52 0.604 

I am interested in considering 

opportunities for research whilst 

undertaking university study 
3.26 1.40 3 2-4 3.51 1.11 4 3-4 -1.01 0.311 

I am interested in considering a career 

in research 
2.41 1.25 2 1-3 2.51 1.31 2.5 1-4 -0.51 0.609 

Notes: * Mann Whitney U-test.
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Similarly, comparison between paired baseline and follow-up responses using Wilcoxon 

signed ranks tests (Table 52) demonstrated no significant differences in the ratings for 

the nine items regarding experiences of learning at university before and after the fourth 

year at medical school. 

Table 52 Paired comparison of experiences of learning at university before and 

after the fourth year at medical school (n = 32, paired) 

Experiences of learning at 

university 

Mean SD Median Interquartile 

range 

p* 

 

I can combine study with paid work 

     

At the midpoint of fourth year 3.16 1.35 3.5 2-4 0.219 

At the midpoint of fifth year 3.03 1.23 3 2-4  

 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching is important to my success at 

university 

     

At the midpoint of fourth year 3.53 0.92 4 3-4 0.765 

At the midpoint of fifth year 3.59 0.95 4 3-4  

 

My learning involves 

independent/private study 

     

At the midpoint of fourth year 4.69 0.54 5 4-5 0.564 

At the midpoint of fifth year 4.75 0.44 5 4.5-5  

 

Interactive sessions with other 

students are important to my learning 

     

At the midpoint of fourth year 4.16 0.81 4 4-5 0.942 

At the midpoint of fifth year 4.22 0.66 4 4-5  

 

It is probably not all that important for 

me to attend most lectures   

     

At the midpoint of fourth year 2.97 1.09 3 2-4 0.651 

At the midpoint of fifth year 3.06 1.27 3.5 2-4  



 

204 

Table 52 (Continued) paired comparison of experiences of learning at university 

before and after the fourth year at medical school (n = 32, paired) 

Experiences of learning at 

university 

Mean SD Median Interquartile 

range 

p* 

I have activities other than university 

that might affect my ability to study 

     

At the midpoint of fourth year 3.66 0.97 4 3-4 0.834 

At the midpoint of fifth year 3.63 1.24 4 3-5  

 

I expect to continue studying after I 

obtain my degree 

     

At the midpoint of fourth year 4.03 1.00 4 4-5 0.140 

At the midpoint of fifth year 4.34 0.70 4 4-5  

 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At the midpoint of fourth year 3.19 1.35 3 2-4 0.670 

At the midpoint of fifth year 3.41 1.13 4 3-4  

 

I am interested in considering a career 

in research 

     

At the midpoint of fourth year 2.56 1.27 2.5 1.5-3 0.273 

At the midpoint of fifth year 2.47 1.37 2 1-3.5  
Notes:* Wilcoxon signed ranks tests 
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Regarding the time spent on independent/private study, comparison using all baseline 

and follow-up responses indicated that there were no significant differences in the 

reported time spent on independent/private study between fourth and fifth year medical 

students (Fisher's exact = 0.175). In spite of this, as shown in Table 53, fourth year 

medical students 28% (29/102) reported having spent 11-15 hours per week on 

independent/private study, while 41% (37/90) of the fifth year medical students‘ spent 

11-15 hours per week on independent/private study. In addition, it was found among the 

fourth year medical students that the rating for ‗I have scientific curiosity‘ was 

positively correlated with reported time spent on independent/private study (rs  =  0.27, 

p = 0.006), while no significant correlations were found between reported time spent on 

individual/private study and reasons for studying medicine among fifth year medical 

students. 

Table 53 Summary of fourth and fifth year medical students’ reported time spent 

on independent/private study 

Expected/reported time 

(hour/week) 

n (%) 

Fourth year medical students Fifth year medical students 

0 to 5 11 (11) 14 (15.5) 

6 to 10 26 (25) 15 (17) 

11 to 15 29 (28) 37 (41) 

16 to 20 24 (24) 14 (15.5) 

Over 20 12 (12) 10 (11) 

Total 102 (100) 90 (100) 
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As described in Section 4.5.2, the 32 fourth year medical students with paired baseline 

and follow-up responses were classified into one of the following three groups based on 

their reasons for studying medicine at baseline time: 

 Group 1: lower science orientation, lower people orientation, high job 

status/security group (HJ group) 

 Group 2: overall highly motivated group (oH group); 

 Group 3: high science orientation, high people orientation, lower job 

status/security, and low external pressure group (LE group). 

Differences between experiences of learning at university within each group are 

summarised in Table 54 through Table 56. Results from Wilcoxon signed ranks tests 

indicated that within any groups of the fourth year medical students, there were no 

significant differences in the ratings for the nine items regarding experiences of learning 

at university before and after the fourth year at medical school. However, these results 

need to be interpreted with caution because of the small number of observations in the 

analysis, which may reduce power for detecting significant differences. 
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Table 54 Paired comparison of experiences of learning at university before and 

after the fourth year at medical school within the HJ group (N = 5, paired) 

Experiences of learning at 

university 

Mean SD Median Interquartile 

range 

p* 

 

I can combine study with paid work 

     

At the midpoint of fourth year 3.00 1.41 4 2-4 0.876 

At the midpoint of fifth year 3.20 1.30 4 3-4  

 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching is important to my success at 

university 

     

At the midpoint of fourth year 2.80 1.10 3 3-3 0.216 

At the midpoint of fifth year 3.60 1.14 4 3-4  

 

My learning involves 

independent/private study 

     

At the midpoint of fourth year 4.80 0.45 5 5-5 1.000 

At the midpoint of fifth year 4.80 0.45 5 5-5  

 

Interactive sessions with other 

students are important to my learning 

     

At the midpoint of fourth year 3.80 1.10 4 4-4 1.000 

At the midpoint of fifth year 3.80 0.84 4 3-4  

 

It is probably not all that important for 

me to attend most lectures   

     

At the midpoint of fourth year 3.60 0.89 4 4-4 1.000 

At the midpoint of fifth year 3.60 1.14 4 3-4  

 

I have activities other than university 

that might affect my ability to study 

     

At the midpoint of fourth year 3.40 1.52 4 3-4 0.670 

At the midpoint of fifth year 3.20 1.79 3 2-5  

 

I expect to continue studying after I 

obtain my degree 

     

At the midpoint of fourth year 3.60 1.67 4 3-5 0.088 

At the midpoint of fifth year 4.60 0.54 5 4-5  
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Table 54 (Continued) paired comparison of experiences of learning at university 

before and after the fourth year at medical school within the HJ group (N = 5, 

paired) 

Experiences of learning at 

university 

Mean SD Median Interquartile 

range 

p* 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At the midpoint of fourth year 2.60 1.52 3 1-4 0.090 

At the midpoint of fifth year 3.80 0.84 4 3-4  

 

I am interested in considering a career 

in research 

     

At the midpoint of fourth year 2.00 1.14 1 1-3 0.572 

At the midpoint of fifth year 2.40 1.95 1 1-4  
Notes: * Wilcoxon signed ranks tests 
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Table 55 Paired comparison of experiences of learning at university before and 

after the fourth year at medical school within the oH group (N = 10, paired) 

Experiences of learning at 

university 

Mean SD Median Interquartile 

range 

p* 

 

I can combine study with paid work 

     

At the midpoint of fourth year 3.10 1.52 3.5 2-4 0.487 

At the midpoint of fifth year 2.90 1.37 3 2-4  

 

Having ready access to my lecturers 

and tutors outside of face-to-face 

teaching is important to my success at 

university 

     

At the midpoint of fourth year 3.50 0.85 3.5 3-4 1.000 

At the midpoint of fifth year 3.50 0.97 4 3-4  

 

My learning involves 

independent/private study 

     

At the midpoint of fourth year 4.60 0.52 5 4-5 0.180 

At the midpoint of fifth year 4.90 0.32 5 5-5  

 

Interactive sessions with other 

students are important to my learning 

     

At the midpoint of fourth year 4.30 0.95 4.5 4-5 0.941 

At the midpoint of fifth year 4.50 0.53 4.5 4-5  

 

It is probably not all that important for 

me to attend most lectures   

     

At the midpoint of fourth year 2.50 0.97 2 2-3 0.831 

At the midpoint of fifth year 2.70 1.42 2 2-4  

 

I have activities other than university 

that might affect my ability to study 

     

At the midpoint of fourth year 3.70 0.82 4 3-4 0.637 

At the midpoint of fifth year 3.50 1.35 4 2-5  

 

I expect to continue studying after I 

obtain my degree 

     

At the midpoint of fourth year 3.90 1.10 4 4-4 0.047 

At the midpoint of fifth year 4.50 0.53 4.5 4-5  
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Table 55 (Continued) paired comparison of experiences of learning at university 

before and after the fourth year at medical school within the oH group (N = 10, 

paired) 

Experiences of learning at 

university 

Mean SD Median Interquartile 

range 

p* 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At the midpoint of fourth year 3.00 1.49 3 2-4 0.263 

At the midpoint of fifth year 3.60 1.07 4 3-4  

 

I am interested in considering a career 

in research 

     

At the midpoint of fourth year 2.60 1.43 2.5 1-4 1.000 

At the midpoint of fifth year 2.60 1.43 2.5 1-4  
Notes: * Wilcoxon signed ranks tests 
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Table 56 Paired comparison of experiences of learning at university before and 

after the fourth year at medical school within the LE group (N = 17, paired) 

Experiences of learning at university Mean SD Median Interquartile 

range 

p* 

 

I can combine study with paid work 

     

At the midpoint of fourth year 3.24 1.30 3 2-4 0.178 

At the midpoint of fifth year 3.06 1.20 3 2-4  

 

Having ready access to my lecturers and 

tutors outside of face-to-face teaching is 

important to my success at university 

     

At the midpoint of fourth year 3.76 0.83 4 3-4 0.648 

At the midpoint of fifth year 3.65 0.93 4 3-4  

 

My learning involves 

independent/private study 

     

At the midpoint of fourth year 4.71 0.59 5 5-5 0.655 

At the midpoint of fifth year 4.65 0.49 5 4-5  

 

Interactive sessions with other students 

are important to my learning 

     

At the midpoint of fourth year 4.18 0.64 4 4-5 1.000 

At the midpoint of fifth year 4.18 0.64 4 4-5  

 

It is probably not all that important for 

me to attend most lectures   

     

At the midpoint of fourth year 3.06 1.14 4 2-4 0.520 

At the midpoint of fifth year 3.12 1.22 4 2-4  

 

I have activities other than university that 

might affect my ability to study 

     

At the midpoint of fourth year 3.71 0.92 4 3-4 0.648 

At the midpoint of fifth year 3.82 1.01 4 3-4  

 

I expect to continue studying after I 

obtain my degree 

     

At the midpoint of fourth year 4.23 0.66 4 4-5 0.786 

At the midpoint of fifth year 4.18 0.81 4 4-5  
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Table 56 (Continued) paired comparison of experiences of learning at university 

before and after the fourth year at medical school within the LE group (N = 17, 

paired) 

Experiences of learning at university Mean SD Median Interquartile 

range 

p* 

I am interested in considering 

opportunities for research whilst 

undertaking university study 

     

At the midpoint of fourth year 3.47 1.23 4 3-4 0.136 

At the midpoint of fifth year 3.18 1.24 4 3-4  

 

I am interested in considering a career in 

research 

     

At the midpoint of fourth year 2.71 1.16 3 2-3 0.059 

At the midpoint of fifth year 2.41 1.23 2 1-3  
Notes:* Wilcoxon signed ranks tests 
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6.5 Summary 

Across the four questionnaires in this study, the following three items were rated by a 

majority of the participants as ‗agree‘ or ‗strongly agree‘: ‗My learning will involve 

independent/private study‘, ‗Interactive sessions with other students will be important to 

my learning‘, and ‗I expect to continue studying after I obtain my degree‘. Two items, 

namely ‗Activities other than university might influence my ability to study‘ and ‗It is 

not all that important for me to attend lectures‘, were rated as ‗agree‘ or ‗strongly agree‘ 

by only a small proportion of medical applicants, while in the other three questionnaires, 

the item rated as ‗agree‘ or ‗strongly agree‘ by the smallest percentage of participants 

was ‗I am interested in considering a career in research‘. 

A number of differences were found between medical students‘ expectations at 

application and following first year experiences of learning at university.  The major 

differences were that compared with expectations at application, after the first year at 

medical school medical students had a higher mean rating for ‗I have activities other 

than university that might affect my ability to study‘ and ‗It is probably not all that 

important for me to attend most lectures‘, while lower mean ratings were observed for ‗I 

can combine study with paid work‘ and ‗I am interested in considering a career in 

research‘. Between different clusters of medical students determined by their reasons 

for studying medicine, the extent to which medical students‘ first year experiences of 

learning at university aligned with/differed from their expectations varied.  There were 

no statistically significant changes in participants‘ experiences of learning at university 

after the fourth year at medical school, either within all paired responses or within 

groups of fourth year medical students determined by reasons for studying medicine. 

The pattern of correlations between expectations/experiences of learning at university 

and factors of reasons for studying medicine was quite stable across questionnaires. 

Medical students‘ score for science orientation was positively correlated with the rating 

for ‗I expected to continue study after obtaining my degree‘. Medical students‘ score for 

people orientation was positively correlated with the rating for ‗Interactive sessions with 

other students (will be) are important to my learning‘.  Medical students‘ scores for job 

status/security and external pressure were found to be negatively correlated with the 
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rating for ‗It is probably not all that important for me to attend most lectures‘, though 

these correlations were not stable across the questionnaires.   

In the next chapter, findings reported in CHAPTER 3 through CHAPTER 6 will be 

summarised, interpreted, and discussed with a comparison with previous relevant 

findings. The implications, strengths, and limitations of this study will also be discussed. 
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 DISCUSSIONCHAPTER 7.
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7.1 Introduction 

This chapter summarises and discusses the findings of this thesis. It starts with a 

summary of the key study findings in light of the research questions. The chapter then 

focuses on the similarities and differences regarding medical students‘ motivations for 

studying medicine, altruistic attitudes, and expectations/experiences of learning at 

university, before addressing the role of socio-demographic characteristics in 

influencing medical students‘ motivations, altruistic attitudes, and 

expectations/experiences. The study strengths and limitations are then described, along 

with areas for future research. The chapter concludes by summarising the study 

implications. 

7.2 How do the study findings answer the research questions? 

This section summarises the key study findings in light of the research questions, 

drawing on all of the results reported in previous chapters. 

Questions 1. Do medical students‘ motivations for studying medicine change during 

medical school? 

Findings. Across all stages of medical training addressed in this thesis, medical students 

were mainly motivated to study medicine by the humanistic aspects of medicine - 

particularly altruism - followed by being attracted to medicine as a science. After the 

first year at medical school, medical students‘ interest in the people and scientific 

aspects of medicine became less important, while job status/security and external 

pressure became more important. However, job status/security and external pressure 

still made only a small contribution overall to students‘ motivations for studying 

medicine. In contrast, there were minimal changes in medical students‘ motivations for 

studying medicine after the fourth year at medical school compared with their 

motivations at the start of the fourth year.  

Question 2. Do medical students‘ altruistic attitudes change during medical school? 
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Findings. Medical students reported high levels of altruistic attitudes across the various 

stages of medical school. These attitudes declined to some degree after the first year at 

medical school, but did not change after the fourth year at medical school compared 

with the start of the fourth year. 

Question 3. Do medical students‘ experiences of learning at university differ from their 

expectations at the application stage, and do these experiences change during medical 

school? 

Findings. There were a number of mismatches between medical students‘ expectations 

of learning at university at application and their actual first year experiences. First year 

medical students found ready access to lecturers and tutors, interactive sessions with 

other students, and attending lectures less important for their learning than they had 

expected, while activities outside of university affected their ability to study more often 

than they had expected. They overestimated the time they would spend on 

independent/private study at application. Their interest in opportunities for research and 

a career in research both decreased after the first year at medical school. In contrast, 

experiences of learning at university did not change after the fourth year at medical 

school compared with the start of the fourth year. 

Question 4. What are the relationships between medical students‘ motivations for 

studying medicine and their altruistic attitudes? 

Findings. Those medical students who rated people-oriented reasons as being more 

important tended to have higher levels of altruistic attitudes. In paired composition, the 

changes in altruistic attitudes in the fourth year at medical school appeared to vary 

between clusters of medical students as determined by their motivations for studying 

medicine - the group with high score for job status/security had a higher mean and 

median altruistic attitude score after the fourth year at medical school, while the other 

two groups had lower mean and median altruistic attitude scores after the fourth year at 

medical school. However, these changes were not statistically significant in any group.  

Question 5. What are the relationships between medical students‘ motivations for 

studying medicine and their expectations/experiences of learning at university? 
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Findings. Those medical students who rated people-oriented reasons as being more 

important tended to focus more on independent/private study, to have greater agreement 

about the likelihood of continuing study after graduation, and to find ready access to 

staff and interaction with other students more important. The medical students who 

rated science-oriented reasons as being more important tended to focus more on 

independent/private study, to have greater agreement about the likelihood of continuing 

study after graduation, and greater interest in opportunities for research at university. 

Those medical students who rated job status/security as being more important tended to 

consider activities other than university more important for their study. Those medical 

students who rated external pressure as being more important tended to focus less on 

independent/private study, and to find attending lectures less important. In addition, the 

mismatches of expectations at application and first year experiences of learning at 

university varied between the distinct groups of medical applicants identified using 

cluster analysis based on their motivations for studying medicine. 

As can be seen from these results, medical students‘ motivations for studying medicine, 

altruistic attitudes, and expectations/experiences of learning at university demonstrated 

a similar pattern of changes to each other in the first year at medical school. In contrast, 

there were few changes in the fourth year at medical school. This may suggest that the 

first year at medical school is the critical year for changes in relation to these three 

domains. 

The people-oriented and the science-oriented motivations were intrinsic motivations, 

because there is a link between these motivations and the feeling that studying medicine 

can satisfy a desire for helping others/curing disease, offers opportunities for interacting 

with people, and provides intellectual challenges (Ten Cate et al., 2011). In contrast, the 

job status/security and external pressure were extrinsic, because these motivations are 

related to external demands, by what one should do, rather than what one enjoys doing 

(Ten Cate et al., 2011). In the first year at medical school, the intrinsic motivations 

declined, while the extrinsic motivations increased. 

In addition to these patterns, medical students‘ motivations for studying medicine were 

found to be related to their altruistic attitudes and their expectations/experiences of 

learning at university. Furthermore, after students were divided, using cluster analysis, 
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into different groups according to their motivations for studying medicine, it was 

observed that changes in altruistic attitudes, the mismatches of expectations at 

application and first year experiences of learning at university appeared to vary between 

these groups. These indicate that these domains are likely to be interacting with each 

other in a complex way. However, the study design did not enable the exploration of 

any causal pathways, so any statements about these relationships can only be 

speculative. It is possible that medical students‘ altruistic attitudes underpin their 

motivations for studying medicine; mismatches between expectations and actual 

experiences may lead to changes in motivations. Conversely, it is also possible that 

medical students‘ motivations for studying medicine shape their altruistic attitudes and 

expectations/experiences of learning at university. Whatever the causal pathways, it is 

clear that altruistic attitudes and expectation/experience of learning at university are 

relevant domains to be explored in understanding the changes in medical students‘ 

motivations for studying medicine. 

7.3 What are the possible explanations for the observed patterns? 

As noted above, medical students‘ motivations, altruistic attitudes, and 

expectations/experiences are likely to be interacting with each other in a complex way. 

This section will discuss the patterns of changes and non-changes regarding these three 

domains. Possible explanations will be discussed from three perspectives: transition to 

the university learning environment; curriculum design; and professional socialisation 

(Table 57). These three perspectives overlap, but they are separated out in this section to 

explore each aspect in detail and provide greater clarity for readers. 
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Table 57 Summary of possible explanations for changes and non-changes in medical students’ motivations for studying medicine, altruistic attitudes, 

and expectations/experiences of learning at university  

Research questions 

Findings 

Chapter No. 

Possible explanations 

From application to the start of second 

year 

From start of the fourth 

year to start of the fifth 

year 

Professional 

socialisation 

Transition into 

university 

learning 

Curriculum 

design 

Do medical students‘ 

motivations for studying 

medicine change during 

medical school? 

 Decreases in people-orientation and 

science orientation 

 Increases in job status/security and 

external pressure 

 Minimal change 
4    

Do medical students‘ 

altruistic attitudes change 

during medical school? 

 Decline in altruistic attitudes  No change 
5    

Do medical students‘ 

experiences of learning at 

university differ from 

their expectations at the 

application stage, and do 

these experiences change 

during medical school? 

 Decrease in perceived importance of 

ready access to teaching staff, 

interactive sessions with other 

students, and attending lectures 

 Increase in perceived importance of 

non-university activities 

 Students overestimated the time for 

independent/private study at 

application  

 Decrease in interest in opportunities 

for research or a career in research 

 No change 
6    

Notes: Where there is a ‘’, it means that a certain explanation may be applicable.
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7.3.1 Transition to the university learning environment 

The transition from school to university has been a significant issue for most tertiary 

programs. Several facets of this process have been highlighted in previous research, 

including adaptation to university learning styles (McCarthy, 2006, Crisp et al., 2009, 

Brinkworth et al., 2009, Cook et al., 1999), increased commitment to paid work and 

decreased engagement in both academic and social life at university (James et al., 2010, 

Krause et al., 2005, McInnis et al., 2000, McInnis et al., 1995). In medical programs 

specifically, students have reported the first year at medical school to be stressful 

(Radcliffe et al., 2003, Guthrie et al., 2009). Understanding these facets of the transition 

process is important for understanding the findings around the first year at medical 

school in this study. 

An adaptation process to the style of university learning is inevitable, since university 

learning differs from secondary school learning in multiple aspects. Ready accesses to 

staff, quick feedback, and feedback on drafts from teachers are much less available at 

university than at secondary school (Cook et al., 1999, Crisp et al., 2009, Brinkworth et 

al., 2009). University staff are often involved in a variety of non-teaching activities, and 

therefore are less available to students (Brinkworth et al., 2009). Lectures at university 

are often given in large classes, particularly at the first year level; therefore lecturers are 

less available to individual students. It is because of these differences in learning and 

teaching styles that expectations for learning at university based on the secondary 

school learning environment are less likely to be met. This may well explain the 

findings that in the first year at medical school students found ready access to medical 

staff and interactive sessions with other students less important for their learning than 

they had expected when applying to study medicine. 

Another phenomenon highlighted in Australian tertiary education is that full time first 

year university students have been undertaking increased hours of paid employment and 

spending less time engaging in both academic and social life at university, including 

preparing for and attending classes (James et al., 2010, Krause et al., 2005, McInnis et 

al., 2000, McInnis et al., 1995). Some first year university students sacrifice time for 

study to undertake paid work, because they need to cover living expenses or to be 

financially independent (James et al., 2010, Krause et al., 2005, McInnis et al., 2000, 
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McInnis et al., 1995). Having said this, first year university students may actually value 

the benefits from non-university activities, such as sport commitments, for their 

personal development. In this case, the non-university activities do not have to be 

related to financial gains from paid employment (Brinkworth et al., 2009). Also, the 

combination of university study with paid work may sometimes support more flexible 

approaches to learning, as one can learn from these experiences. Responding to this 

trend, tertiary education has provided alternative support such as on-line learning with 

recorded lectures, e-mails, and on-line discussion boards, which enable university 

students to arrange their time and place for learning more flexibly (Brinkworth et al., 

2009).  

Consistent with this trend in general tertiary education, this study showed that, after the 

first year at medical school, medical students actually place more importance on non-

university activities and less importance on attending lectures for their ability to study. 

They also reported that it was harder than expected to combine medical study with paid 

work. These behaviours may have some drawbacks for medical study, which cannot be 

easily addressed by merely providing alternative approaches such as on-line learning. 

This is because direct contact with the medical profession is important to establish 

medical students‘ sense of professional identity, through both ‗professional inclusivity‘, 

where they feel they are part of the profession and experience high levels of peer 

inclusivity, and ‗social exclusivity‘, the feeling of being someone special (Weaver et al., 

2011a). It is partly through this process that medical students acquire 

professionalism(Merton et al., 1957). Moreover, direct contact with the medical 

profession is important to maintain and foster intrinsic motivations in learning, since it 

generates the feeling of relatedness - being connected to and belonging to some 

community (Ryan et al., 2000, Deci et al., 1985, Ten Cate et al., 2011). In contrast, less 

than expected engagement in medical school may lead to the feeling of disconnection, 

which may explain the observed decrease in the intrinsic motivations in the first year at 

medical school. 

The feelings of inclusivity and relatedness may also explain the increased importance of 

external pressure as motivation for studying medicine. This has been rarely mentioned 

in previous literature, but this study has found that after the first year at medical school, 

influences from friends and expectations from teachers are more important as 
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motivation for studying medicine. It is possible that during the first year having made 

friends in the medical program and also getting to know their teachers, makes them 

more likely to adhere to the medical program. In contrast, at the time of application, 

students were less motivated by influences from friends and teachers‘ expectations, 

since they were relatively more independent individuals. 

A third facet of the transition from secondary school to university learning is the stress 

involved in this process. Stress may arise either from social aspects (e.g. changes in 

social networking, issues with tutors, and competition with peers), from academic 

aspects (e.g. heavy workload), or from other aspects (e.g. home sickness and financial 

pressure) (Radcliffe et al., 2003, Guthrie et al., 2009). The heaviness of workload and 

difficulties in keeping up with large volumes of work have been highlighted particularly 

as key problems during this transition process in recent research on the University of 

Adelaide medical program (Raw, 2013).  

Findings from this study also indicate that time issues may be another stressor. This 

study showed that overall, first year medical students overestimated the extent to which 

they would do independent/private study, as reported in general tertiary education 

(O'Keefe et al., 2011, Krause et al., 2005, Lowe et al., 2003, Crisp et al., 2009, Kuh, 

2007). It is not likely that medical study does not require as much independent/private 

study as expected, considering that heavy workload has already been identified as an 

issue in medical study (Raw, 2013). Instead, this finding may suggest issues with 

students‘ time management. Furthermore, when first year medical students were asked 

about the exact hours spent on independent/private study, both the proportions of 

students reporting spending below 10 hours and over 20 hours per week increased 

considerably. It seems that first year medical students ended up with two extreme 

situations: they spent limited time on individual/private study, or they spent much more 

time on individual/private study than expected.  

These experiences of stress from workload and time management may explain the 

observed decrease in first year medical students‘ intrinsic motivations. The feeling of 

being in control of one‘s own study (autonomy) and the perception of self-confidence 

(competence) is important for maintaining intrinsic motivations (Williams et al., 1999, 

Deci et al., 1985). Struggles in coping with the workload may reduce the feeling of 

being in control of one‘s own study, which can be frustrating. With time management 
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issues, learning behaviours tend to be driven externally by deadlines instead of one‘s 

internal interest in study. Completing tasks on time becomes more important than taking 

time to enjoy the study process. These can reduce the joy of the learning itself and also 

the feeling of being in control, which may explain the observed decrease in intrinsic 

motivations in the first year at medical school (Ryan et al., 2000, Deci et al., 1985, Ten 

Cate et al., 2011). 

Furthermore, the structure of learning in the University of Adelaide medical program 

may also bring additional learning challenges during the transition from secondary 

school to university learning. This will be further discussed in the next section on 

curriculum design. 

7.3.2 Curriculum design 

The previous section on the transition from secondary school to university learning has, 

to some extent, explored changes during the first year. Still, it is not clear why there 

were minimal changes in medical students‘ motivations, altruistic attitudes, and learning 

experiences in the fourth year at medical school. In this section the curriculum design at 

University of Adelaide medical program will be discussed to help understand the 

findings around the fourth year. 

In the medical program, the fourth year is the first year of training based predominantly 

in the clinical environment. Extensive previous literature has reported that medical 

students at the early stage of clinical training may have diverse difficulties and problems 

related to workload, time management, linking theory to practice, and particularly the 

establishment of professional identity (Hodges, 2010, Prince et al., 2000, Moss et al., 

1992, Babaria et al., 2009, Prince et al., 2005, Pitkala et al., 2003, O'Brien et al., 2007, 

Hayes et al., 2004, Van Gessel et al., 2003). The curriculum at the medical program has 

been designed to maximize the integration between the first three years of training 

(predominantly at university) and the second three years of training (predominantly in a 

clinical environment). Two components of this curriculum design are important: Case-

Based Leaning (CBL) and the Medical Personal and Professional Development (MPPD) 

stream.  

CBL, similar to the more common Problem-Based Learning (PBL), uses a problem, a 

case, or an inquiry, to fulfil the goal of obtaining knowledge, skills, and attitudes (Setia 
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et al., 2011). In CBL and PBL, acquiring knowledge is driven by the need to solve a 

medical case which relates to future practice and which  maximizes the integration of 

theoretical knowledge and authentic medical practice (Barrows, 1986, Williams, 2005). 

CBL and PBL encourage self-directed learning (SDL) (Schmidt, 2000, Barrows, 1986). 

Students  mostly work independently to set objectives, look for learning resources and 

materials, and share what have they learnt with others (White, 2007). CBL and PBL 

students study in small groups, which allows them to develop a collaborative, team-

based learning approach (Williams, 2005). 

These attributes of CBL may help to stabilize medical students‘ motivations, altruistic 

attitudes, and learning experiences during the transition from the preclinical training and 

clinical training by providing some aspects of the clinical setting in advance of 

encountering it in the fourth year. There are a number of ways in which this impact 

from CBL on the motivations for studying medicine may take place. First, the perceived 

connection of course content with future practice and the challenges from problem 

solving may foster medical students‘ intrinsic interest in learning (Barrows, 1986); in 

contrast, the perceived disconnection between the preclinical curriculum and actual  

practice may make medical students perceive this aspect of the educational experience 

as less meaningful and valuable for their future work and this may be associated with a 

reduction in their interest in the course content (Del-Ben et al., 2013). Second, 

encouraging self-directed learning in CBL increases medical students‘ feeling of 

autonomy in learning (Williams, 2005). Third, working collaboratively with other 

students may foster the feeling of relatedness. These have all been identified as critical 

psychological needs for retaining intrinsic motivations  (Deci et al., 1985).  

Regarding altruistic attitudes, in CBL the cases are often provided with patients‘ 

background and other clinical situations (Williams, 2005). This orients the curriculum 

towards the social context of practice, improves students‘ confidence in approaching 

patients, and helps students to understand the role of doctors in authentic medical 

situations (Dornan et al., 2004). These are all likely to help students understand their 

roles, responsibilities, and others‘ expectations during their clinical training, thereby 

reducing the challenges from professional socialisation.  

Regarding learning experiences, learning in a self-directed and collaborative approach 

in CBL may also equip medical students with the skills, such as time management, 
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sensitivity to personal learning needs, identification of appropriate information sources 

and interpersonal and communication, which are important for learning in a clinical 

environment (Barrows, 1986). 

It has previously been found that PBL students reported growing comfort with self-

regulated learning and transferred smoothly from the preclinical to clinical training with 

intrinsic motivations for learning, while students in traditional curricula reported a 

rougher transition, with frustrations in meeting expectations, finding their roles in 

clinical cultures, adjusting their learning techniques, and setting priorities (White, 2007). 

In the present study, the small and few changes in motivations for studying medicine, 

altruistic attitudes, and experiences of learning at university in the fourth year, may also 

suggest that CBL may adequately assist medical students to deal with the transition 

from preclinical training to clinical training.  

CBL may also work to ‗shift‘ difficult transitions at medical school to the first year 

(White, 2007). CBL students have been reported to feel inadequately prepared for 

tutorials during their first year at medical school; they did not appreciate their tutor‘s 

guidance in an autonomy-supportive way and they felt the demands of work outside 

tutorials in a self-directed way of learning to be unrealistic (Raw, 2013). A similar 

pattern appears to be occurring in this study, where the changes in learning experiences 

appeared mainly in the first year at medical school. 

Another component of the medical program curriculum design of relevance to these 

findings is the introduction of the MPPD stream. The aim of the MPPD stream is to 

incorporate an emphasis on medical professionalism, ethical practice and 

communication with patients and peers in undergraduate medical training.  It starts from 

the first year and continues throughout the medical program. MPPD is actually a formal 

curriculum in medical professionalism. Same as the CBL, MPPD is also likely to 

prepare medical students for understanding their roles, responsibilities, and others‘ 

expectations in the fourth year. This may explain the study finding that medical students‘ 

altruistic attitudes changed little in the early stage of clinical training. The formal 

teaching of medical professionalism also directs medical students to reconsider and 

adjust their professionalism right from the first year at medical school. This may explain 

why there were changes in medical students‘ motivations and altruistic attitudes in the 

first year at medical school.  
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As discussed above, the CBL and MPPD are likely to contribute to the pattern of 

changes in medical students‘ motivations, altruistic attitudes, and learning experiences. 

As part of the formal curriculum design at the medical program, they also contribute to 

the medical students‘ professional socialisation into the role of doctors. The next section 

will further discuss the process of professional socialisation. 

7.3.3 Professional socialisation 

It is well recognised that professional socialisation includes the learning of all aspects of 

medicine: values and attitudes; skills; and knowledge (Merton et al., 1957). 

Understanding how medical students acquire professionalism in this process – the moral 

aspects of professional socialisation at medical school (Hafferty et al., 1994) – may help 

to explain the changes and non-changes in medical students‘ motivations for studying 

medicine and altruistic attitudes. 

As discussed in Section 2.5.4, the acquisition of professionalismduring medical training 

occurs in three interrelated ways: the hidden curriculum, the informal curriculum, and 

the formal curriculum. The hidden curriculum is the ‗set of influences that function at 

the level of organizational structure and culture‘; the informal curriculum is the 

‗unscripted, predominantly ad hoc and highly interpersonal form of teaching and 

learning that takes place among and between faculty and students‘; the formal 

curriculum is the ‗stated, intended, and formally offered and endorsed curriculum‘ 

(Hafferty, 1998).  

Influences from the formal curriculum (the MPPD stream) have been discussed in the 

previous section. Through the hidden curriculum, hidden values embedded in the 

institutional culture may influence what medical students appreciate. If the institutional 

culture embraces characteristics such as detachment, the entitlement of doctors to high 

income, prestige and social power, it may implicitly influence what medical students 

appreciate about medicine, (Coulehan et al., 2001, Conrad, 1988, Cohen, 2006, 

Ludmerer, 1999, Swick, 1998). When faculty members act in unprofessional ways, 

medical students may unconsciously pick up the unprofessionalism from these role 

models as a result of daily observation and interaction through the informal curriculum 

(Maheux et al., 2000, Feudtner et al., 1994, Lindstrom et al., 2011, Fins et al., 2003, 

American Board of Internal Medicine et al., 2002, Ludmerer, 1999, West et al., 2007). 
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Possibly, the values and attitudes explicitly taught to medical students (e.g. empathy, 

compassion, and altruism) may differ from the values and attitudes implicitly taught to 

medical students (e.g. detachment, self-interest, and objectivity) (Shrank et al., 2004, 

Fins et al., 2003, Dyrbye et al., 2005, Hafferty et al., 1994, Stern, 1998, Gaufberg et al., 

2010, Lamiani et al., 2011, Hafferty, 1998, Coulehan, 2005). This mixed message may 

lead to declines of professionalism (Fins et al., 2003, Coulehan et al., 2001). 

These negative influences from professional socialisation may contribute to an increase 

in the perceived importance for students of job security/status and high income as 

motivations for studying medicine, while reducing their appreciation of altruism as a 

core goal of medicine. This may explain the observed declines in medical students‘ 

people-oriented motivations and altruistic attitudes, and increases in their perceived 

importance of job status/security as motivation during the first year at medical school.  

Previous literature on informal curriculum has frequently discussed the influence of role 

models (Hafferty et al., 1994). This suggests that its impacts are likely to be stronger 

when interactions between medical students and medical professionals are more 

frequent, as in the second three years at the University of Adelaide medical program 

which is predominantly in the clinical environment. Previous studies have also 

highlighted clinical training, particularly the first year of clinical training, as the time 

where negative changes in professionalismare most likely to happen (Maheux et al., 

1986, Neumann et al., 2011, Griffith et al., 2001, Hojat et al., 2009, Hojat et al., 2004). 

Only a few studies reported changes in medical students‘ professionalismduring the first 

year at medical school, and these findings were contradictory: Crandall and colleagues 

found that medical students‘ attitudes towards providing to the underserved declined 

after the first year at medical school (Crandall et al., 1997); in contrast, Roche and 

colleagues observed in a PBL program that students‘ altruism increased, along with a 

decrease in cynicism at end of the first year (Roche III et al., 2003). 

These results are very different from the current study findings. Explanations for the 

disparities in findings are multiple. First of all, role models actually occur at all levels of 

medical training (Hafferty, 1998). Second, the hidden curriculum, as distinct from the 

informal curriculum, is embedded at the institutional level and thus does not necessarily 

depend on interpersonal interactions (Hafferty, 1998). Third, factors other than the 

curriculum may also contribute to the changes in professionalism. For example, a doctor 
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may find it hard to put the needs of others first while experiencing a personal crisis 

(West et al., 2007). This may extend to medical students; when they experience 

difficulties in learning transition, they may be less likely to put the patients‘ needs first. 

Finally, it must also be borne in mind that the professional socialisation is only one of a 

number of explanations. The observed pattern of changes and non-changes is the 

combined effect of transition into university, curriculum design, and professional 

socialisation and possibly other unknown factors.  

To summarise, this section has discussed a range of explanations for the study findings, 

focusing on transition to the university learning environment, curriculum design, and 

professional socialisation. Despite the changes observed, overall the medical students 

still showed a desire for caring and a passion for learning. So could the changes during 

the first year reflect the maturation of medical students? Could it be that they just 

become less idealistic and more realistic in considering their career choice of medicine 

(Griffith et al., 2001)? For example, being a year older, they may have become more 

rational in weighting the importance of an ideal career and the basic needs for a secure 

job with proper income. Having experienced one year in medical study, their parents 

may also have higher expectations for them to become doctors. These are all realistic 

and important issues to be considered. The observed changes in the first year at medical 

school are not necessarily undesirable. Alternatively, they could reflect more sensible, 

considered, and realistic motivations for studying medicine, altruistic attitudes, and 

expectations for studying medicine, which are less likely to change in the later years of 

medical school.  

7.4 Do socio-demographic characteristics matter? 

The transition to the university learning environment, curriculum design, and 

professional socialisation all occur within the medical school context, so their influence 

can vary during medical school and according to the structure of the medical program. 

However, medical students enter the medical program with certain socio-demographic 

characteristics, which cannot or are less likely to be modified during medical school. 

This section discusses the role of these socio-demographic characteristics in influencing 

medical students‘ motivations, altruistic attitudes, and expectations/experiences.  
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It has been known from the literature that cultural background and sex are important 

factors in determining medical students‘ motivations for studying medicine. It is 

generally considered that the Asian culture is more oriented to the goals of collectives 

(e.g. the family), while the ‗English-speaking culture‘ is oriented to individual goals 

(the students) (Klimidis et al., 1997). Therefore, Asian students tend to prioritise their 

family‘s wishes above their own. It has been found that Asian students are more likely 

to enrol into medicine to satisfy their parents than ‗English-speaking background‘ 

medical students (Klimidis et al., 1997). In Pakistan and India, family influence was 

reported to be one of the most important motivations for studying medicine, but this 

finding has not been found in studies from Europe and Australia (Shahab et al., 2013, 

Saad et al., 2011, Diwan et al., 2013). The female gender is considered to be related to 

certain personality characteristics and traditional values, such as sensitivity, compassion, 

and empathy (Burkett et al., 1981, Vaglum et al., 1999b). Therefore, female medical 

students are assumed to be more caring and willing to serve. Some studies have shown 

that female medical students are more motivated by the desire to work with and help 

people (Wierenga et al., 2003, Vaglum et al., 1999a, Burkett et al., 1981). 

This study also found that medical applicants who spoke a language other than English 

at home (applicants being mainly from Asian or South-east Asian backgrounds) rated 

the external pressures from family, friends, and teachers as being more important as 

motivations for applying to study medicine. However, this difference was no longer 

evident among the fourth year medical students in this study. Possibly, this difference 

gradually diminished as medical students socialized into the homogeneous professional 

identity before the fourth year. This may be especially true in Australia, where the 

multicultural environment promotes people‘s exposure to and adoption of different 

cultures. 

The differences between male and female medical applicants‘ regarding motivations for 

studying medicine and altruistic attitudes were not apparent until the later years of 

medical school. Female fourth year medical students had a higher level of people-

oriented motivation and altruistic attitudes. This may possibly indicate that socio-

demographic characteristics also have an impact on how medical students‘ motivations 

and altruistic attitudes are shaped during medical school. For example, being influenced 

by the stereotypical  role that females are expected to play in medical practice, female 
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medical students may gradually acquire a set of motivations for studying medicine and 

altruistic attitudes which are different from male medical students (Burkett et al., 1981). 

It has been reported that, during clinical placement, female medical students perceived 

their experiences to be affected by gender in multiple aspects, such as defaulted gender 

roles on the wards and workplace inter-relationships (Babaria et al., 2009). This 

suggests that sex may influence the process of professional socialisation. Male and 

female students may experience a quite different hidden curriculum and informal 

curriculum during training, such that gender stereotypes may be reinforced in this 

process. 

This study also found associations between learning expectations and experiences with 

socio-demographic characteristics.  The findings show that medical applicants were 

relatively homogeneous in their expectations for learning at university, while fourth 

year medical students varied considerably in their experiences of learning at university 

according to cultural background, sex, secondary schooling, and parents‘ educational 

level. Again, this may indicate that socio-demographic characteristics are important in 

shaping medical students‘ experiences in later years at medical school.  However, these 

findings need to be interpreted with caution. This is because only bivariate analysis has 

been conducted for exploring these associations.  

Observed differences according to secondary schooling and parents‘ occupation were 

not clearly understood. Possibly, the institutional culture at secondary school has an 

impact on students‘ motivations for studying medicine. However, similar to the findings 

regarding cultural background, influences from secondary schooling seem to diminish 

by the fourth year of medical school. Considering the factor of parents‘ occupation, 

differences in medical students‘ motivations for studying medicine exist among both 

medical applicants and fourth year medical students. Possibly, parents working in 

health-related professions may act as role models similar to those in the informal 

curriculum, and therefore impact on medical students‘ initial professionalism, and also 

influence their later socialisation into the medical profession. However, as parents‘ 

occupation influenced medical applicants and fourth year medical students in different 

ways; it is difficult to explain the impact of this factor without further investigation.   

As can be seen from the above discussion, socio-demographic characteristics may 

influence medical students‘ motivations for studying medicine and altruistic attitudes, 
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either directly or by influencing other factors which shape these aspects during medical 

school. The effect of socio-demographic characteristics may gradually diminish during 

medical school. They may also be important as factors underpinning medical students‘ 

transition into university learning, adaptation to curriculum design, professional 

socialisation, and possibly other unknown processes. This is a complex area of study 

and needs to be further explored.  

7.5 Strengths and limitations 

The strengths of this study include the study design, the selection of altruistic attitudes 

and expectations/experiences of learning at university to be explored together with 

motivations for studying medicine, and the measurement of motivations for studying 

medicine. The study also has several limitations, including the follow-up time, the 

response rate, and response biases. This section discusses these strengths and limitations.  

7.5.1 Strengths 

Using data collected at different time points at medical school, this study provided 

information about changes in medical students‘ motivations for studying medicine 

during their medical course. In previous studies, medical students‘ motivations for 

studying medicine between earlier and later years at medical school have been 

compared (Morley et al., 2013, Puljak et al., 2007a, Powell et al., 1987), but few studies 

have used a longitudinal design to directly explore the changes in motivations. To the 

researcher‘s knowledge, in a study from Brazil (Del-Ben et al., 2013)  and another study 

from Australian (Wilkinson, 2007b) used a longitudinal design to explore the changes in 

medical students motivation. However, in this Brazilian study, it was the intrinsic 

academic motivation to know, to accomplish, and to experience that was explored. In 

the Australian study, motivation was constructed as one aspect of learning approach. 

Differently, the current study has focused on motivations related to medical students‘ 

decision for entering and staying in the medical profession.  

The study design also enabled the investigator to track individual changes, thereby 

allowing the researcher to disentangle changes in individuals from changes in the 

composition of respondents at the different time points. Some differences detected in 

the general comparison of baseline and follow-up responses were no longer significant 
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in the paired analysis. This may be due to some systematic differences between those 

participants who did both baseline and follow-up questionnaires and those who 

completed only one of them. Alternatively, in paired comparison the number of 

observations was substantially reduced, which could have decreased the power of the 

analysis.  Matched pair analysis is highly powerful and would outweigh the impact of 

the reduction in numbers. Nevertheless, most of the differences detected in the general 

comparison of the baseline and follow-up responses were also significant in paired 

comparison, thus indicating that the observed differences are due to real changes. 

In this study medical students‘ motivations for studying medicine were explored 

together with altruistic attitudes and expectations/experiences of learning at university 

during two critical transitions in the medical program. This is the very first study 

exploring these domains in medical education simultaneously. Selection of these 

domains was based on an extensive literature review. The literature demonstrated that a 

desire for helping others has always been an important factor attracting students to enter 

medicine and that it also reflects the essence of medical professionalism - altruism. The 

literature has also shown that during the transition from school to medical school and 

the transition from the preclinical to clinical phase, students are overwhelmed by 

stressors in both the academic and social aspects of medical study. Understanding 

medical students‘ expectations/experiences helped to identify possible factors which 

contribute to changes in motivations for studying medicine.  

The tools used for measuring altruistic attitudes and expectations/experiences of 

learning at university have been validated and used in previous research. However, the 

measurement of motivation for studying medicine is much more complex, since 

motivation is a multi-faceted concept and can be constructed in different ways. In order 

to clearly define the ‗motivation‘ measured in this study and to find a validated tool to 

measure it, the researcher conducted an extensive review of studies with tools for 

measuring motivation in medical education. Through this, a catalogue of tools for 

measuring motivation in medical education was created, which will be useful for future 

research.  More importantly for the present study, the review of tools helped to clearly 

define the motivations for studying medicine and added rigour to the methodology. 

This study explored medical students‘ motivations for studying medicine by asking 

about the reasons behind their decision for entering medicine. In order to cover a full 
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range of reasons for studying medicine, the researcher developed a new scale 

comprising items selected and derived from existing scales used in previous studies. A 

construct validation process was undertaken to justify the use of this new scale. Three of 

the four factors (labelled as ‗people-orientation‘, ‗science-orientation‘, and ‗job 

status/security‘) have been widely discussed in previous research (Wierenga et al., 2003, 

Puljak et al., 2007b, Crossley et al., 2002, Vaglum et al., 1999a, Price et al., 1994a), 

while the fourth factor, labelled as ‗external pressure‘, has rarely been discussed in 

previous studies.  The identification of ‗external pressure‘ may be important for future 

research, since related research has shown that in tertiary education generally, 

expectations from parents or family have been playing an increasingly important role in 

shaping students‘ decisions to enrol into university programs (McCarthy, 2006, Cook et 

al., 1999, Crisp et al., 2009, Brinkworth et al., 2009, Kuh, 2007). The four factors 

identified in the present study showed good internal consistency and reliability and can 

be used in future research. 

7.5.2 Limitations 

A key limitation was that two cohorts were used and it was only possible to track them 

over a one-year period. This means that the observed changes cannot be applied 

throughout the medical program. Additionally, since this study was conducted within 

the University of Adelaide medical program, it may only reflect the situation in one 

medical program in one institution.  

The medical applicants‘ responses may not be representative of the students who 

enrolled into the first year, who are actually the population of interest for exploring 

changes during medical school. Therefore, the changes observed during the first year 

may be biased due to the attrition of those applicants who were not selected into 

medical school, as they would not be re-surveyed at the end of the first year. Since all 

the questionnaires were completed anonymously, it is impossible to differentiate and 

compare the responses of applicants who subsequently enrolled to those who did not 

enrol. Nevertheless, for any comparison between the baseline and follow-up responses, 

both general comparison and paired comparison were conducted. Furthermore, it is 

necessary for the first questionnaire to be conducted with applicants coming to the oral 

assessment (as described in Section 3.4.1) for 2012 entry into the University of 

Adelaide medical program. This is because that experiences in the interview process 
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may have brought about changes in motivations, altruistic attitudes and expectations, 

because they are important topics explored in the interview and thus measurement of 

these at a later date could be influenced by the interview.  

It is unknown how representative the 48 matched medical applicants were of all 

enrolled medical applicants. However, they were representative of all medical 

applicants attending oral assessment for all demographic characteristics except for sex. 

Of note, in this study sex was found to have no impact on medical applicants‘ 

motivations for studying medicine or altruistic attitudes. 

The best study design for this study is to conduct the fourth-year entry questionnaire 

and fourth-year follow-up questionnaires at the start of the fourth and fifth year. 

However, because of logistical reasons, the participants were approached at the 

midpoint of the fourth year and the fifth year. . 

With the exception of the response rate for the entry baseline questionnaire, the 

response rate for all other questionnaires was around 50%, despite incentives and the 

application of Dilman‘s approach to maximize response rate (Dillman, 2000). The 

power calculations of the minimum detectable effect sizes indicated that the number of 

responses appeared to be sufficiently large to investigate the aims of the thesis. Still, 

small subsamples may also reduce the generalizability of the findings, as sample subset 

may not represent the whole population. Furthermore, this may cause response bias - 

those who did not respond to the questionnaires may differ from those who did. 

However, the response rate of around 50% in our study was in keeping with other 

published medical education research with response rates that have varied from 26.6% 

(Kusurkar et al., 2013b) to 99% (Agyei-Baffour et al., 2011). Other authors have 

reported that achieving high response rates in medical education research has been 

challenging (Paolo et al., 2000, Grava-Gubins et al., 2008, Forester et al., 2005).  

Self-administered questionnaires might also generate response bias, if participants tend 

to give more socially desirable responses. This is particularly pertinent for the entry-

baseline questionnaire, when participants were invited just prior to their interviews for 

medical school. Previous research has found that impression management is a 

significant factor when surveys are conducted prior to or in conjunction with a selection 

process such as an interview – medical applicants are likely to fake good when 
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completing self-report tests of personality used for selection (Griffin et al., 2012). This 

issue could be addressed in future research by measuring the strength of participants‘ 

social desirability bias (Edwards, 1957, Crowne et al., 1960).  However, Laurence‘s 

study found that the main motivations for applying to medical school were the same at 

different stages prior to and after the oral assessment (Laurence et al., 2013). Efforts 

were made to ensure participants‘ anonymity in this study and they were fully informed 

that they could choose not to take part in the study.  It was emphasized that the survey 

was irrelevant to any assessment outcomes. 

An additional limitation may be the interpretation of the items in the questionnaire by 

the participants. For example, the item ‗It is probably not all that important for me to 

attend most lectures‘ is fairly broad and students may have interpreted this to mean all 

scheduled learning or just lectures.  This could be addressed in future questionnaire by 

refining the question and clarifying what is meant by ‗lectures‘. 

7.6 Future research 

The study has highlighted several areas for future research.  

First, this study has identified a number of elements that help to explain the changes in 

medical students‘ motivations for studying medicine: the transition to the university 

learning environment, curriculum design, professional socialisation, and socio-

demographic characteristics. However, what has been observed in this study is a 

combined effect of all the above elements. The influences from individual elements 

have not been measured and explored. Future research could focus on one or two of 

these elements and explore their influences in depth.  

Second, this study has confirmed that altruistic attitudes and expectations and 

experiences of learning at university are interacting with medical students‘ motivations 

for studying medicine in a complex way. Future research may further explore the 

meaning of these inter-relations and unpack the mechanism of changes in motivations 

for studying medicine. For this purpose, the use of the qualitative method may be of 

particular importance. 
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Third, this study has conducted multivariable analysis of the association between socio-

demographic characteristics and medical students‘ motivations for studying medicine 

and altruistic attitudes. However, some of the findings, such as the differences in 

motivations for studying medicine by secondary schooling and parents‘ occupation, 

were relatively new and there was little previous literature assisting the interpretations 

of these findings. Further investigation could be conducted to understand these specific 

points. The interactions between socio-demographic characteristics (e.g. interaction 

between parents‘ occupation, cultural background and sex) in determining the 

motivations and altruistic attitudes are also topics of interest for future research. 

Third, the study findings suggest that the first year is a critical year for changes, while 

there were few changes in the fourth year. However, what happened between these two 

years cannot be known, since data were collected around only these two critical years at 

the medical program. The differences between the first and the fourth year at medical 

school cannot be separated from differences between the two groups of students in this 

study, since two different groups of medical students were recruited in this study. Future 

research may consider collecting longitudinal data from one cohort across all years 

during medical training. This may help to understand other periods of transition during 

medical training, including the year from clinical training to prevocational training, 

from prevocational training to specialist training, and from specialist training to actual 

practice in which graduates undertake continuing medical education.  

Finally, this study was conducted within one Australian medical program, in which the 

majority of applicants are secondary school leavers. Future research may consider 

include multiple institutions, particularly those with graduate-entry medical programs. 

Graduate-entry medical students might be quite different from those in undergraduate-

entry medical programs, since they already have university experience and may have 

previous professional experiences. Future research focused on specific groups of 

students, such as students with certain cultural backgrounds, may also be interesting. 

7.7 Implications 
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This study has generated rich information for medical educators to use in medical 

programs. The implications of this study mainly fall into two areas: medical school 

selection and the medical school curriculum. 

7.7.1 Medical school selection 

Since the late 1990s, selection strategies in Australian medical schools have commonly 

reduced the weighting of medical applicants‘ academic achievement (e.g. academic 

score) in selection, while taking more into account the assessment of aptitude for future 

study (e.g. Undergraduate Medicine and Health Sciences Admission Test) and personal 

characteristics (e.g. interview) (Wilson et al., 2012, Mercer et al., 2011).  One of the 

aims of this practice was to reduce the limits placed on student diversity through use of 

the sole criterion of academic achievement (Wilson et al., 2012). More significantly for 

this study, this practice takes into account those non-cognitive abilities and personal 

attributes which prepare medical applicants to be good doctors. It was generally 

assumed that medical applicants, who already have the core personal characteristics 

expected in good doctors, have the better potential to be good doctors in the future. 

There is limited direct evidence for this, but previous research has shown that 

unprofessionalism at medical school is likely to last into future practice (Papadakis et al., 

1999, Papadakis et al., 2001, Papadakis et al., 2004, Papadakis et al., 2005, Teherani et 

al., 2005). In any case, of the core personal characteristics expected in good doctors, 

‗recognition that patient care is the primary concern of a doctor‘ and ‗motivation and 

commitment to medical profession‘ are two of the most important characteristics 

(Lambe et al., 2010).  

This study, as well as the extensive previous research from Europe and Australia since 

1990s, showed that medical students are mainly motivated to study medicine by the 

humanistic aspects of the profession followed by the attraction of medicine as science 

(Vaglum et al., 1999b, Puljak et al., 2007a, Rolfe et al., 2004, Klimidis et al., 1997, 

Molnar et al., 2008). This study also showed that medical students kept their highly 

intrinsic motivations for studying medicine during medical school, in spite of the 

transition in the first year. This confirmed that the current selection system in the 

University of Adelaide medical program has been working well in selecting the group 

of students with those desirable motivations and altruistic attitudes for a career in 

medicine.  
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What needs to be remembered is that there may also be a ‗self-selection‘ by medical 

students themselves. Stepping into the medical profession means a laborious journey 

ahead. Years of training are required before becoming a doctor. Even at the very 

beginning of this professional journey, the competitive selection process is highly 

demanding. In brief, medicine is not a good choice for quick external rewards. 

Therefore, it is possible that medical students who are not really intrinsically motivated 

are less likely to ‗select‘ themselves to apply and stay in medical school, while those 

who find medicine interesting, enjoyable, and satisfactory are more likely to ‗select‘ 

themselves to study medicine and stay in medicine. The latter group are more willing to 

invest the substantial time and effort needed for the medical profession (Ten Cate et al., 

2011).  

Still, arguments exist for whether medical schools should recruit students from 

secondary school leavers (undergraduate-entry program) or from those who had 

previously completed a tertiary degree (graduate-entry program). Proponents of 

graduate-entry program emphasize the efficiency of this approach in improving the 

medical workforce diversity, shortening the training period, and fostering better 

educational outcomes, while these purported advantages have rarely been supported by 

evidence (Powis et al., 2004, Searle, 2004, Rolfe et al., 2004). Graduate-entry programs 

also have some obvious disadvantages. This approach delays the age of graduation. 

More mature students may have more responsibilities in life than secondary school 

leavers, and therefore may have more difficulties in balancing medical study and other 

priorities (Searle, 2004, Powis et al., 2004). In spite of this, since the 1990s, Australian 

medical schools have been encouraged to consider this approach (Searle, 2004). 

Currently there are nine medical schools running only graduate-entry medical programs, 

five running only undergraduate-entry medical programs, and four providing both 

undergraduate and graduate pathway to medicine. 

This study has not provided any direct evidence supporting the graduate-entry approach. 

However, most of the influences discussed concerning transition to the university 

environment, curriculum design, and professional socialisation can be avoided to some 

degree in graduate-entry programs. Graduate-entry students have already experienced 

the transition from secondary school to university learning in their previous tertiary 

degree. They have the prior knowledge and skills of learning at university, therefore are 



 

240 

likely to transit into learning at medical school much more easily and quickly. Graduate 

medical students may have reflected on their career choices while completing their 

previous tertiary degree, thus being able to make a more informed decision about 

entering medicine. Compared to secondary school leavers, graduate-entry students have 

had more opportunity to have some previous work experience in health related fields, 

which is highly beneficial for later professional socialisation in a medical school. In 

short, indirectly this study suggests that there may be advantages for graduate-entry 

programs over undergraduate-entry programs in helping students to maintain intrinsic 

motivations for studying medicine and altruistic attitudes, and to better fit into the 

learning mode at medical schools. 

This study has shown that the expected attributes were maintained in later years at 

medical school after a first year of adjustment. This indicates that the transition in the 

first year is not long-lasting; there is thus no strong reason to restrict the undergraduate-

entry approach.  However, a range of strategies could be considered to help assist 

medical students through this transition process and these are discussed in the next 

section. 

7.7.2 Medical school curriculum 

First, medical schools may need to consider providing specialised orientation programs 

or more graduated first year experiences. A diversity of orientation programs are 

provided by Australian universities to help students in general to fit into the new social 

and academic environment. Specialised programs are also designed to meet the needs of 

certain groups of medical students, such as international students, Aboriginal and Torres 

Strait Islander students, and mature-age students. These orientation programs also take a 

variety of formats, such as workshops and information sessions and peer support 

programs. However, orientation programs for medical students have rarely been 

discussed in the wider literature. Students entering medical programs not only need 

orientation which is aimed at addressing general issues relating to the first year of study 

at university (such as time management and stress management), but also more 

specialised orientation which helps students with the transition to CBL (Raw, 2013). 

For example, these specialised programs should inform medical students about the ideas 

underlying CBL, because helping students to understand the theory and objectives of 

this educational approach may foster their willing and active participation (Moust et al., 
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2005). As the first year medical students varied in their ability for self-directed learning, 

the orientation program may also need to provide instruction about and initial training in 

such skills needed for CBL (Moust et al., 2005).  

Second, medical schools should make both students and teaching staff aware of what 

the experiences during the first year are going to be like. Medical students should be 

informed that upheavals in the first year will not necessarily have long-term negative 

impacts on their medical study and professional development. This would help to 

reduce s unnecessary stress and anxiety. This information could be integrated into 

orientation programs. For teaching staff, the first year at medical school should be 

flagged as a time of transition, so as to sensitise them to common student issues. This 

can also help teaching staff to differentiate between those issues which do not have 

significant consequences, and those issues experienced by struggling students, so as to 

be more focused in providing care and support. In addition, teaching staff should pay 

special attention to certain groups of medical students in the first year. Female students 

are likely to be influenced by the stereotypical role of female doctors, and therefore may 

have different experiences during this critical year to male students. Asian students are 

more likely to be influenced by family with the possibility of negative outcomes, as 

studies found that being externally motivated may lead to negative outcomes in learning, 

such as lower academic performance (Alfayes et al., 1990). 

Third, it should also be emphasized in medical school that, for better long-term 

professional development, engagement with university life either academically or 

socially is one important component of medical study. Explicit emphasis on the 

importance of medical professionalism is necessary, such as the existing MPPD stream. 

It needs to be made clear to students that, although some academic activities can now 

happen without being on campus, attending lectures and direct interaction with other 

students are significant for establishing their professional identities. Membership of 

existing student organisations, such as the Adelaide Medical Students‘  Society, should 

be encouraged since such organisations foster social engagement in university life and 

as well as with the medical profession. Students‘ engagement with the university could 

also be promoted provided that they can adequately deal with the conflicts between 

university activities and commitments outside university. Balancing the university 

activities and commitments outside university relates to some of the skills needed for a 



 

242 

better transition into medical school and clinical practice, such as time management and 

priority settings, which could be addressed in the orientation program as mentioned 

before. For those students facing financial problems or those who need to commit to 

paid work outside university, the best situation might be that paid work can be 

combined with medical study. Medical schools should be supportive in exploring such 

opportunities for students, such as part-time working experience in health-related fields. 

However, the chance for such working opportunities for individual students might be 

relatively limited because of the large size of the student population.  
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7.8 Summary 

The study findings showed that medical students‘ motivations, altruistic attitudes, and 

expectations/experiences are interrelated and likely to be interacting with each other in a 

complex way. The first year at medical school was a critical year of transition, while in 

the fourth year there were few changes. 

This chapter has discussed the possible explanations for the common pattern of changes 

and non-changes concerning medical students‘ motivations for studying medicine, 

altruistic attitudes, and experiences of learning at university from three perspectives. 

First, mismatches between expectations and experiences during the transition from 

secondary school to university may explain the decline in intrinsic motivations (the 

people-oriented and the science-oriented motivations) and altruistic attitudes in the first 

year. Second, curriculum design, in particular CBL and MPPD, may have helped to 

stabilise medical students‘ motivations, altruistic attitudes, and learning experiences 

during later years at medical school. On the other hand, the curriculum design may also 

have shifted the key changes from later years at medical school to the first year. Third, 

the changes in professionalism during professional socialisation may explain the decline 

in people-oriented motivation and altruistic attitudes in the first year at medical school. 

Socio-demographic characteristics also play a role in this process. They may determine 

medical students‘ motivations, altruistic attitudes, and learning expectations/experiences, 

either directly or by having an impact on how other factors shape these aspects during 

medical school. 

The strengths of this study lie in the study design, the exploration of altruistic attitudes 

and expectations/experiences of learning at university together with motivations for 

studying medicine, and the measurement of motivations for studying medicine. The 

study also has some limitations, including the length of follow-up, the timing of 

questionnaire, the response rate, and the potential response bias.  

Future research may consider narrowing the focus to one or two of the identified 

elements in explaining the changes in medical students‘ motivations for studying 

medicine. In- depth exploration of individual elements is needed. A longitudinal study 

observing all years of medical training would also provide more comprehensive 

information. Larger scale studies including multiple institutions, particularly including 
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those institutions with graduate-entry medical programs, are both warranted and 

necessary. 

 This study has a number of important implications. It demonstrates that the current 

medical school selection system is probably effective. This study supports, to some 

extent, the use of graduate-entry programs over undergraduate-entry programs. 

Undergraduate-entry programs should target first year medical students‘ motivations for 

studying medicine. Medical schools should also consider a range of strategies to assist 

first year medical students in their professional socialisation and their transition from 

secondary schools to medical schools. 



 

245 

REFERENCES 

Report I. Learning Objectives for Medical Student Education Guidelines for Medical 

Schools 1998, Association of American Medical Colleges, viewed 18 December 2010, 

<https://members.aamc.org/eweb/upload/Learning%20Objectives%20for%20Medical%

20Student%20Educ%20Report%20I.pdf> 

Agyei-Baffour, P, Kotha, SR, Johnson, JC, Gyakobo, M, Asabir, K, Kwansah, J, Nakua, 

E, Dzodzomenyo, M, Snow, RC & Kruk, ME 2011, 'Willingness to work in rural areas 

and the role of intrinsic versus extrinsic professional motivations - a survey of medical 

students in Ghana', BMC Med Educ, vol. 11, no., pp. 56. 

Alfayes, SF, Strand, DA & Carline, JD 1990, 'Academic, social and cultural factors 

influencing medical school grade performance', Med Educ, vol. 24, no. 3, pp. 230-238. 

Ali, J & McInerney, DM, 2005, 'An Analysis of the Predictive Validity of the Inventory 

of School Motivation (ISM)', AARE 2005 International Educational Conference, 

Sydney, <http://www.aare.edu.au/publications-database.php/137/an-analysis-of-the-

predictive-validity-of-the-inventory-of-school-motivation-ism>. 

American Board of Internal Medicine, American College of Physicians-American 

Society of Internal Medicine & European Federation of Internal Medicine 2002, 

'Medical professionalism in the new millennium: a physician charter', Ann Intern Med, 

vol. 136, no. 3, pp. 243-6. 

Amin, Z, Tani, M, Eng, KH, Samarasekara, DD & Huak, CY 2009, 'Motivation, study 

habits, and expectations of medical students in Singapore', Med Teach, vol. 31, no. 12, 

pp. e560-9. 

Arnold, L 2002, 'Assessing professional behavior: Yesterday, today, and tomorrow', 

Acad Med, vol. 77, no. 6, pp. 502-515. 

Arnold, L & Stern, DT 2006, 'What is medical professionalism', in Stern, D. T. (eds), 

Measuring Medical Professionalism, Oxford University Press, USA, pp. 15–38. 

Artino, AR, Jr., Hemmer, PA & Durning, SJ 2011, 'Using self-regulated learning theory 

to understand the beliefs, emotions, and behaviors of struggling medical students', Acad 

Med, vol. 86, no. 10 Suppl, pp. S35-8. 

Artino, AR, La Rochelle, JS & Durning, SJ 2010a, 'Second-year medical students' 

motivational beliefs, emotions, and achievement', Med Educ, vol. 44, no. 12, pp. 1203-

1212. 

Artino, AR, La Rochelle, JS & Durning, SJ 2010b, 'Second‐year medical students’ 

motivational beliefs, emotions, and achievement', Med Educ, vol. 44, no. 12, pp. 1203-

1212. 

Asghari, F, Fard, NN & Atabaki, A 2011, 'Are we proper role models for students? 

Interns' perception of faculty and residents' professional behaviour', Postgrad Med J, 

vol. 87, no. 1030, pp. 519-523. 

http://www.aare.edu.au/publications-database.php/137/an-analysis-of-the-predictive-validity-of-the-inventory-of-school-motivation-ism%3e
http://www.aare.edu.au/publications-database.php/137/an-analysis-of-the-predictive-validity-of-the-inventory-of-school-motivation-ism%3e


 

246 

Australian Medical Association, 2010, Position Statement on Medical Professionalism 

2010, viewed 22 April 2014, <https://ama.com.au/position-statement/medical-

professionalism-2010>. 

Babaria, P, Abedin, S & Nunez-Smith, M 2009, 'The Effect of Gender on the Clinical 

Clerkship Experiences of Female Medical Students: Results From a Qualitative Study', 

Acad Med, vol. 84, no. 7, pp. 859-866. 

Baernstein, A & Fryer-Edwards, K 2003, 'Promoting reflection on professionalism: a 

comparison trial of educational interventions for medical students', Acad Med, vol. 78, 

no. 7, pp. 742-7. 

Baernstein, A, Oelschlager, AM, Chang, TA & Wenrich, MD 2009, 'Learning 

professionalism: perspectives of preclinical medical students', Acad Med, vol. 84, no. 5, 

pp. 574-81. 

Bandura, A 1986, Social Foundations of Thought and Action: A Social Cognitive 

Theory, Prentice-Hall, Englewood Cliffs. 

Barrows, HS 1986, 'A taxonomy of problem‐based learning methods', Med Educ, vol. 

20, no. 6, pp. 481-486. 

Batson, CD & Shaw, LL 1991, 'Evidence for altruism: Toward a pluralism of prosocial 

motives', Psychol Inq, vol. 2, no. 2, pp. 107-122. 

Biggs, JB 1987, Study Process Questionnaire manual. Student Approaches to Learning 

and Studying, Education Resources Information Center (ERIC), Washington, D.C. 

Birden, H, Glass, N, Wilson, I, Harrison, M, Usherwood, T & Nass, D 2013a, 'Defining 

professionalism in medical education: A systematic review', Med Teach, vol. 36, no. 1, 

pp. 47-61. 

Birden, H, Glass, N, Wilson, I, Harrison, M, Usherwood, T & Nass, D 2013b, 'Teaching 

professionalism in medical education: a Best Evidence Medical Education (BEME) 

systematic review. BEME Guide No. 25', Med Teach, vol. 35, no. 7, pp. e1252-66. 

Bishop, JP & Rees, CE 2007, 'Hero or has-been: is there a future for altruism in medical 

education?', Adv Health Sci Educ Theory Pract, vol. 12, no. 3, pp. 391-9. 

Blue, A, Crandall, S, Nowacek, G, Luecht, R, Chauvin, S & Swick, H 2009, 

'Assessment of matriculating medical students' knowledge and attitudes towards 

professionalism', Med Teach, vol. 31, no. 10, pp. 928-932. 

Borges, NJ, Manuel, R, Elam, CL & Jones, BJ 2010, 'Differences in motives between 

Millennial and Generation X medical students', Med Educ, vol. 44, no. 6, pp. 570-576. 

Brinkworth, R, McCann, B, Matthews, C & Nordström, K 2009, 'First year expectations 

and experiences: student and teacher perspectives', High Educ, vol. 58, no. 2, pp. 157-

173. 



 

247 

Brissette, A & Howes, D 2010, 'Motivation In Medical Education: A Systematic 

Review', Webmed Central Med Edu, vol. 1, 

<https://www.webmedcentral.com/article_view/1261> 

Burkett, GL & Kurz, DE 1981, 'A comparison of the professional values and career 

orientations of male and female medical students: Some unintended consequences of 

U.S. public policy', Health Policy Educ, vol. 2, no. 1, pp. 33-45. 

Byszewski, A, Hendelman, W, McGuinty, C & Moineau, G 2012, 'Wanted: role models 

- medical students' perceptions of professionalism', BMC Med Educ, vol. 12, no. 1, pp. 

115. 

Caliński, T & Harabasz, J 1974, 'A dendrite method for cluster analysis', Commun Stat 

Theory Methods, vol. 3, no. 1, pp. 1-27. 

Clatworthy, J, Buick, D, Hankins, M, Weinman, J & Horne, R 2005, 'The use and 

reporting of cluster analysis in health psychology: A review', Br J Health Psychol, vol. 

10, no. 3, pp. 329-358. 

Cohen, J 2006, 'Professionalism in medical education, an American perspective: from 

evidence to accountability', Med Educ, vol. 40, no. 7, pp. 607-617. 

Conrad, P 1988, 'Learning to doctor: Reflections on recent accounts of the medical 

school years', J Health Soc Behav, vol. no., pp. 323-332. 

Cook, A & Leckey, J 1999, 'Do expectations meet reality? A survey of changes in 

first‐year student opinion', J Further Higher Ed, vol. 23, no. 2, pp. 157-171. 

Coulehan, J 2005, 'Viewpoint:: Today's Professionalism: Engaging the Mind but Not 

the Heart', Acad Med, vol. 80, no. 10, pp. 892-898. 

Coulehan, J & Williams, PC 2001, 'Vanquishing virtue: the impact of medical 

education', Acad Med, vol. 76, no. 6, pp. 598. 

Coulter, ID, Wilkes, M & Der-Martirosian, C 2007, 'Altruism revisited: a comparison of 

medical, law and business students' altruistic attitudes', Med Educ, vol. 41, no. 4, pp. 

341-5. 

Crandall, SJS, Volk, RJ & Cacy, D 1997, 'A Longitudinal Investigation of Medical 

Student Attitudes Toward the Medically Indigent', Teach Learn Med, vol. 9, no. 4, pp. 

254-260. 

Crandall, SJS, Volk, RJ & Loemker, V 1993, 'Medical students' attitudes toward 

providing care for the underserved: Are we training socially responsible physicians?', 

JAMA, vol. 269, no. 19, pp. 2519-2523. 

Crisp, G, Palmer, E, Turnbull, D, Nettelbeck, T, Ward, L, LeCouteur, A, Sarris, A, 

Strelan, P & Schneider, L 2009, 'First year student expectations: Results from a 

university-wide student survey', JUTLP, vol. 6, no. 1, pp. 3. 

Crossley, ML & Mubarik, A 2002, 'A comparative investigation of dental and medical 

student's motivation towards career choice', Br Dent J, vol. 193, no. 8, pp. 471-473. 

http://www.webmedcentral.com/article_view/1261


 

248 

Crowne, DP & Marlowe, D 1960, 'A new scale of social desirability independent of 

psychopathology', J Consult Psychol, vol. 24, no. 4, pp. 349. 

Cruess, RL & Cruess, SR 2008, 'Expectations and obligations: professionalism and 

medicine's social contract with society', Perspect Biol Med, vol. 51, no. 4, pp. 579-598. 

Cruess, SR & Cruess, RL 1997, 'Professionalism must be taught', BMJ, vol. 315, no. 

7123, pp. 1674-1677. 

Cruess, SR, Johnston, S & Cruess, RL 2002, 'Professionalism for medicine: 

opportunities and obligations', Med J Aust, vol. 177, no. 4, pp. 208-211. 

Dastjerdi, M & Dastjerdi, E 2012, 'Study Motives and Career Choices of Iranian 

Medical and Dental Students', Acta Medica Iranica, vol. 50, no. 6, pp. 417-24. 

Deci, EL, Koestner, R & Ryan, RM 1999, 'A meta-analytic review of experiments 

examining the effects of extrinsic rewards on intrinsic motivation', Psychol Bull, vol. 

125, no. 6, pp. 627-668. 

Deci, EL & Ryan, RM 1985, Intrinsic Motivation and Self-determination in Human 

Behavior, Plenum, New York. 

Deci, EL & Ryan, RM 2000, 'The "what" and "why" of goal pursuits: Human needs and 

the self-determination of behavior', Psychol Inq, vol. 11, no. 4, pp. 227-268. 

Deci, EL, Ryan, RM & Williams, GC 1996, 'Need satisfaction and the self-regulation of 

learning', Learn Individ Differ, vol. 8, no. 3, pp. 165-183. 

Del-Ben, CM, Machado, VF, Madisson, MM, Resende, TL, Valerio, FP & Troncon, LE 

2013, 'Relationship between academic performance and affective changes during the 

first year at medical school', Med Teach, vol. 35, no. 5, pp. 404-10. 

Deo, P & Mohan, A 1985, Deo-Mohan Achievement Motivation Scale (Ach), National 

Psychological Corporation, Agra. 

Dillman, DA 2000, Mail and Internet Surveys: The Tailored Design Method, Wiley, 

New York. 

Diwan, V, Minj, C, Chhari, N & De Costa, A 2013, 'Indian medical students in public 

and private sector medical schools: are motivations and career aspirations different? - 

studies from Madhya Pradesh, India', BMC Med Educ, vol. 13, no., pp. 127. 

Dornan, T & Bundy, C 2004, 'What can experience add to early medical education? 

concensus survey', BMJ, vol. 329, no. 7470, pp. 834-837. 

Duda, RO & Hart, PE 1973, Pattern Classification and Scene Analysis, Wiley, New 

York. 

Dumitrescu, AL, Kawamura, M, Dogaru, BC & Dogaru, CD 2010, 'Relation of 

achievement motives, satisfaction with life, happiness and oral health in Romanian 

university students', Oral Health Prev Dent, vol. 8, no. 1, pp. 15-22. 



 

249 

Dyrbye, LN, Thomas, MR & Shanafelt, TD 2005, 'Medical student distress: Causes, 

consequences, and proposed solutions', Mayo Clin Proc, vol. 80, no. 12, pp. 1613-1622. 

Edelstein, L 1989, 'The Hippocratic oath, text, translation and interpretation', in Veatch, 

R. (eds), Cross-cultural Perspectives in Medical Ethics, Jones & Bartlett, London, pp. 

1-23. 

Edwards, AL 1954, Manual for the Personal Preference Schedule, The Psychological 

Corporation, New York. 

Edwards, AL 1957, The Social Desirability Variable in Personality Assessment and 

Research, Dryden Press, Fort Worth. 

Everitt, B 1975, 'Multivariate analysis: The need for data, and other problems', Br J 

Psychiatry, vol. 126, no. 3, pp. 237-240. 

Faul, F, Erdfelder, E, Buchner, A & Lang, A-G 2009, 'Statistical power analyses using 

G* Power 3.1: Tests for correlation and regression analyses', Behav Res Methods, vol. 

41, no. 4, pp. 1149-1160. 

Feudtner, C, Christakis, DA & Christakis, NA 1994, 'Do clinical clerks suffer ethical 

erosion? Students' perceptions of their ethical environment and personal development', 

Acad Med, vol. 69, no. 8, pp. 670-679. 

Fins, JJ, Gentilesco, BJ, Carver, A, Lister, P, Acres, CA, Payne, R & Storey-Johnson, C 

2003, 'Reflective practice and palliative care education: a clerkship responds to the 

informal and hidden curricula', Acad Med, vol. 78, no. 3, pp. 307-12. 

Forester, JP & McWhorter, DL 2005, 'Medical students' perceptions of medical 

education research and their roles as participants', Acad Med, vol. 80, no. 8, pp. 780-785. 

Fox, RA, McManus, IC & Winder, BC 2001, 'The shortened Study Process 

Questionnaire: an investigation of its structure and longitudinal stability using 

confirmatory factor analysis', Br J Educ Psychol, vol. 71, no. Pt 4, pp. 511-530. 

Frischenschlager, O, Haidinger, G & Mitterauer, L 2005, 'Factors associated with 

academic success at Vienna Medical School: Prospective survey', Croat Med J, vol. 46, 

no. 1, pp. 58-65. 

Gaufberg, EH, Batalden, M, Sands, R & Bell, SK 2010, 'The Hidden Curriculum: What 

Can We Learn From Third-Year Medical Student Narrative Reflections?', Acad Med, 

vol. 85, no. 11, pp. 1709-1716. 

Ginsburg, S, Regehr, G, Hatala, R, McNaughton, N, Frohna, A, Hodges, B, Lingard, L 

& Stern, D 2000, 'Context, conflict, and resolution: A new conceptual framework for 

evaluating professionalism', Acad Med, vol. 75, no. 10 SUPPL., pp. 

Girasek, E, Molnar, R, Eke, E & Szocska, M 2011, 'The medical career choice 

motivations-Results from a Hungarian study', Cent Eur J Med, vol. 6, no. 4, pp. 502-509. 



 

250 

Goncalves-Pereira, M, Trancas, B, Loureiro, J, Papoila, A & Caldas-De-Almeida, JM 

2013, 'Empathy as related to motivations for medicine in a sample of first-year medical 

students', Psychol Rep, vol. 112, no. 1, pp. 73-88. 

Grava-Gubins, I & Scott, S 2008, 'Effects of various methodologic strategies Survey 

response rates among Canadian physicians and physicians-in-training', Can Fam 

Physician, vol. 54, no. 10, pp. 1424-1430. 

Griffin, B. & Wilson, IG. 2012. 'Faking good: self‐enhancement in medical school 

applicants'. Med Educ, vol. 46, no. 5, pp. 485-490. 

Griffith, CH & Wilson, JF 2001, 'The loss of student idealism in the 3rd-year clinical 

clerkships', Eval Health Prof, vol. 24, no. 1, pp. 61-71. 

Guthrie, E, Black, D, Shaw, C, Hamilton, J, Creed, F & Tomenson, B 2009, 'Embarking 

upon a medical career: psychological morbidity in first year medical students', Med 

Educ, vol. 29, no. 5, pp. 337-341. 

Hafferty, FW 1998, 'Beyond curriculum reform: Confronting medicine's hidden 

curriculum', Acad Med, vol. 73, no. 4, pp. 403-407. 

Hafferty, FW 2002, 'What medical students know about professionalism', Mt Sinai J 

Med, vol. 69, no. 6, pp. 385-97. 

Hafferty, FW 2008, 'Professionalism and the socialization of medical students', in 

Cruess, R. L., Cruess, S. R. & Steinert, Y. (eds), Teaching medical professionalism, 

Cambridge University Press, Cambridge, UK, pp. 53-72. 

Hafferty, FW & Franks, R 1994, 'The hidden curriculum, ethics teaching, and the 

structure of medical education', Acad Med, vol. 69, no. 11, pp. 861-871. 

Haidinger, G, Frischenschlager, O & Mitterauer, L 2005, 'Prediction of success in the 

first-year exam in the study of medicine - A prospective survey', Wien Klin Wochenschr, 

vol. 117, no. 23-24, pp. 827-832. 

Hair, JF, Black, WC, Babin, BJ & Anderson, RE 2010, Multivariate Data Analysis, 

Prentice Hall, Englewood Cliffs, NJ. 

Harth, SC, Biggs, JS & Thong, YH 1990, 'Mature-age entrants to medical school: a 

controlled study of sociodemographic characteristics, career choice and job satisfaction', 

Med Educ, vol. 24, no. 6, pp. 488-98. 

Hatem, CJ 2003, 'Teaching approaches that reflect and promote professionalism', Acad 

Med, vol. 78, no. 7, pp. 709-713. 

Hayes, BW & Shakya, R 2013, 'Career choices and what influences Nepali medical 

students and young doctors: a cross-sectional study', Hum Resour Health, vol. 11, no. 1, 

pp. 5. 

Hayes, K, Feather, A, Hall, A, Sedgwick, P, Wannan, G, Wessier-Smith, A, Green, T & 

McCrorie, P 2004, 'Anxiety in medical students: is preparation for full-time clinical 

attachments more dependent upon differences in maturity or on educational 



 

251 

programmes for undergraduate and graduate entry students?', Med Educ, vol. 38, no. 11, 

pp. 1154-1163. 

Hegazi, I. & Wilson, I. 2013. 'Medical education and moral segmentation in medical 

students'. Med Educ, Vol 47, pp.1022-1028. 

Henning, MA, Hawken, SJ, Krageloh, C, Zhao, Y & Doherty, I 2011, 'Asian medical 

students: Quality of life and motivation to learn', Asia Pac Educ Rev, vol. 12, no. 3, pp. 

437-445. 

Ho, MJ, Lin, CW, Chiu, YT, Lingard, L & Ginsburg, S 2012, 'A cross-cultural study of 

students' approaches to professional dilemmas: sticks or ripples', Med Educ, vol. 46, no. 

3, pp. 245-56. 

Hodges, BD 2010, 'A tea-steeping or i-Doc model for medical education?', Acad Med, 

vol. 85, no. 9, pp. S34-S44. 

Hojat, M, Mangione, S, Nasca, TJ, Rattner, S, Erdmann, JB, Gonnella, JS & Magee, M 

2004, 'An empirical study of decline in empathy in medical school', Med Educ, vol. 38, 

no. 9, pp. 934-941. 

Hojat, M, Vergare, MJ, Maxwell, K, Brainard, G, Herrine, SK, Isenberg, GA, Veloski, J 

& Gonnella, JS 2009, 'The devil is in the third year: a longitudinal study of erosion of 

empathy in medical school', Acad Med, vol. 84, no. 9, pp. 1182-1191. 

Hommes, J, Rienties, B, de Grave, W, Bos, G, Schuwirth, L & Scherpbier, A 2012, 

'Visualising the invisible: a network approach to reveal the informal social side of 

student learning', Adv Health Sci Educ Theory Pract, vol. 17, no. 5, pp. 743-57. 

Howe, A 2002, 'Professional development in undergraduate medical curricula - The key 

to the door of a new culture?', Med Educ, vol. 36, no. 4, pp. 353-359. 

Hulsman, RL, van der Ende, JS, Oort, FJ, Michels, RP, Casteelen, G & Griffioen, FM 

2007a, 'Effectiveness of selection in medical school admissions: evaluation of the 

outcomes among freshmen', Med Educ, vol. 41, no. 4, pp. 369-77. 

Hulsman, RL, Van Der Ende, JSJ, Oort, FJ, Michels, RPJ, Casteelen, G & Griffioen, 

FMM 2007b, 'Effectiveness of selection in medical school admissions: Evaluation of 

the outcomes among freshmen', Med Educ, vol. 41, no. 4, pp. 369-377. 

Hundert, EM 1996, 'Characteristics of the informal curriculum and trainees' ethical 

choices', Acad Med, vol. 71, no. 6, pp. 624-633. 

James, R, Krause, K-L & Jennings, C 2010, The first year experience in Australian 

universities, Department of Education, Employment and Workplace Relationsm 

(DEEWR), Canberra. 

Jha, V, Bekker, HL, Duffy, SR & Roberts, TE 2007, 'A systematic review of studies 

assessing and facilitating attitudes towards professionalism in medicine', Med Educ, vol. 

41, no. 8, pp. 822-829. 



 

252 

Jiang, S, Yan, Z, Xie, X, Tang, W, Lu, F & He, J 2010, 'Initial knowledge of medical 

professionalism among Chinese medical students', Med Teach, vol. 32, no. 12, pp. 961-

970. 

Jones, R 2002, 'Declining altruism in medicine', BMJ, vol. 324, no. 7338, pp. 624. 

Kaiser, HF 1974, 'An index of factorial simplicity', Psychometrika, vol. 39, no. 1, pp. 

31-36. 

Kao, A, Lim, M, Spevick, J & Barzansky, B 2003, 'Teaching and evaluating students' 

professionalism in US medical schools, 2002-2003', JAMA, vol. 290, no. 9, pp. 1151. 

Karaoglu, N & Seker, M 2010, 'Anxiety and depression in medical students related to 

desire for and expectations from a medical career', West Indian Med J, vol. 59, no. 2, pp. 

196-202. 

Karnieli-Miller, O, Vu, TR, Frankel, RM, Holtman, MC, Clyman, SG, Hui, SL & Inui, 

TS 2011, 'Which experiences in the hidden curriculum teach students about 

professionalism?', Acad Med, vol. 86, no. 3, pp. 369-77. 

Karnieli-Miller, O, Vu, TR, Holtman, MC, Clyman, SG & Inui, TS 2010, 'Medical 

students' professionalism narratives: a window on the informal and hidden curriculum', 

Acad Med, vol. 85, no. 1, pp. 124-133. 

Kenny, NP, Mann, KV & MacLeod, H 2003, 'Role modeling in physicians' professional 

formation: reconsidering an essential but untapped educational strategy', Acad Med, vol. 

78, no. 12, pp. 1203. 

Kim, KJ, Park, JH, Lee, YH & Choi, K 2013, 'What is different about medical students 

interested in non-clinical careers?', BMC Med Educ, vol. 13, no., pp. 81. 

Klimidis, S, Minas, IH, Stuart, GW & Hayes, C 1997, 'Cultural diversity in Australian 

medical education', Med Educ, vol. 31, no. 1, pp. 58-66. 

Knowles, MS, Holton III, EF & Swanson, RA 2012, The adult learner: The definitive 

classic in adult education and human resource development, 5th edn, Routledge, New 

York. 

Koestner, R, Ryan, RM, Bernieri, F & Holt, K 1984, 'Setting limits on children's 

behavior: The differential effects of controlling versus informational styles on intrinsic 

motivation and creativity', J Pers, vol. 52, no. 3, pp. 233-248. 

Krause, KL, Hartley, R, James, R & McInnis, C 2005, The first year experience in 

Australian universities: Findings from a decade of national studies, Australian 

Government Publishing Service (AGPS), Canberra. 

Krebs, D 1975, 'Empathy and altruism', J Pers Soc Psychol, vol. 32, no. 6, pp. 1134-

1146. 

Kuh, GD 2007, 'What student engagement data tell us about college readiness', Peer 

Rev, vol. 9, no. 1, pp. 4-8. 



 

253 

Kusurkar, R, Croiset, G, Kruitwagen, C & ten Cate, O 2011, 'Validity evidence for the 

measurement of the strength of motivation for medical school', Adv Health Sci Educ 

Theory Pract, vol. 16, no. 2, pp. 183-195. 

Kusurkar, R, Kruitwagen, C, Ten Cate, O & Croiset, G 2010, 'Effects of age, gender and 

educational background on strength of motivation for medical school', Adv Health Sci 

Educ Theory Pract, vol. 15, no. 3, pp. 303-313. 

Kusurkar, RA, Croiset, G, Galindo-Garre, F & Ten Cate, O 2013a, 'Motivational 

profiles of medical students: association with study effort, academic performance and 

exhaustion', BMC Med Educ, vol. 13, no., pp. 87. 

Kusurkar, RA, Ten Cate, TJ, Vos, CM, Westers, P & Croiset, G 2013b, 'How 

motivation affects academic performance: a structural equation modelling analysis', Adv 

Health Sci Educ Theory Pract, vol. 18, no. 1, pp. 57-69. 

Lambe, P & Bristow, D 2010, 'What are the most important non-academic attributes of 

good doctors? A Delphi survey of clinicians', Med Teach, vol. 32, no. 8, pp. e347-e354. 

Lamiani, G, Leone, D, Meyer, EC & Moja, EA 2011, 'How Italian students learn to 

become physicians: A qualitative study of the hidden curriculum', Med Teach, vol. 33, 

no. 12, pp. 989-996. 

Lang, JW & Fries, S 2006, 'A revised 10-item version of the Achievement Motives 

Scale: Psychometric properties in german-speaking samples', Eur J Psychol Assess, vol. 

22, no. 3, pp. 216. 

Laurence, C, Zajac, I, Turnbull, D, Sumner, K & Fleming, J 2013, 'Applicants to the 

university of Adelaide medical school: Influences, motivation and alternative career 

choices', FoHPE, vol. 14, no. 2, pp. 81. 

Laurence, CO, Turnbull, DA, Briggs, NE & Robinson, JS 2010, 'Applicant 

characteristics and their influence on success: results from an analysis of applicants to 

the University of Adelaide Medical School, 2004–2007', Med J Aust, vol. 192, no. 4, pp. 

212-216. 

Lempp, H & Seale, C 2004, 'The hidden curriculum in undergraduate medical education: 

qualitative study of medical students' perceptions of teaching', BMJ, vol. 329, no. 7469, 

pp. 770-773. 

Leo, T & Eagen, K 2008, 'Professionalism education: The medical student response', 

Perspect Biol Med, vol. 51, no. 4, pp. 508-516. 

Lindstrom, UH, Hamberg, K & Johansson, EE 2011, 'Medical students' experiences of 

shame in professional enculturation', Med Educ, vol. 45, no. 10, pp. 1016-24. 

Lowe, H & Cook, A 2003, 'Mind the Gap: are students prepared for higher education?', 

J Further Higher Ed, vol. 27, no. 1, pp. 53-76. 

Ludmerer, KM 1999, 'Instilling professionalism in medical education', JAMA, vol. 282, 

no. 9, pp. 881-882. 



 

254 

Luqman, M 2013, 'Relationship of academic success of medical students: With 

motivation and pre-admission grades', J Coll Physicians Surg Pak, vol. 23, no. 1, pp. 

31-36. 

Lynch, DC, Surdyk, PM & Eiser, AR 2004, 'Assessing professionalism: A review of the 

literature', Med Teach, vol. 26, no. 4, pp. 366-373. 

Madjar, N, Bachner, YG & Kushnir, T 2012, 'Can achievement goal theory provide a 

useful motivational perspective for explaining psychosocial attributes of medical 

students?', BMC Med Educ, vol. 12, no., pp. 4. 

Maheux, B, Beaudoin, C, Berkson, L, Côté, L, Des Marchais, J & Jean, P 2000, 

'Medical faculty as humanistic physicians and teachers: the perceptions of students at 

innovative and traditional medical schools', Med Educ, vol. 34, no. 8, pp. 630-634. 

Maheux, B & Béland, F 1986, 'Students' perceptions of values emphasized in three 

medical schools', J Med Educ, vol. no., pp. 

Mandel, HP, Friedland, JG & Marcus, SI 1996, Achievement Motivation Profile, 

Western Psychological Services, Los Angeles. 

Mann, KV 1999, 'Motivation in medical education: How theory can inform our practice', 

Acad Med, vol. 74, no. 3, pp. 237-239. 

Marambe, KN, Athuraliya, TN, Vermunt, JD & Boshuizen, HP 2007, 'A comparison of 

learning strategies, orientations and conceptions of learning of first-year medical 

students in a traditional and an innovative curriculum', Ann Acad Med Singapore, vol. 

36, no. 9, pp. 751-5. 

McCarthy, M 2006, 'Are students ready for college? What student engagement data say', 

Phi Delta Kappan, vol. 87, no. 9, pp. 664-669. 

McGaghie, WC, Mytko, JJ, Brown, WN & Cameron, JR 2002, 'Altruism and 

compassion in the health professions: a search for clarity and precision', Med Teach, vol. 

24, no. 4, pp. 374-378. 

McHarg, J, Mattick, K & Knight, LV 2007, 'Why people apply to medical school: 

implications for widening participation activities', Med Educ, vol. 41, no. 8, pp. 815-21. 

McInnis, C, James, R & Hartley, R 2000, Trends in the first year experience in 

Australian universities, Australian Government Publishing Service (AGPS), Canberra. 

McInnis, C, James, R & McNaught, C 1995, 'First year on campus', Canberra: AGPS, 

vol. no., pp. 

McManus, IC, Livingston, G & Katona, C 2006, 'The attractions of medicine: The 

generic motivations of medical school applicants in relation to demography, personality 

and achievement', BMC Med Educ, vol. 6, no., pp. 

Medical Board of Australia, 2010, Good Medical Practice: A Code of Conduct for 

Doctors in Australia, viewed 11 December 2010, 

<http://www.health.nt.gov.au/library/scripts/objectifymedia.aspx?file=pdf/39/02.pdf>. 

http://www.health.nt.gov.au/library/scripts/objectifymedia.aspx?file=pdf/39/02.pdf%3e


 

255 

Medical Training Review Panel Sixteenth Report 2013, Australian Government 

Department of Health and Ageing, viewed 25 August 2014, 

<http://www.health.gov.au/internet/main/publishing.nsf/Content/38D69486D82F4A59

CA257BF0001ACD8E/$File/Medical%20Training%20Review%20Panel%2016th%20

Report.pdf> 

Mercer, A & Puddey, IB 2011, 'Admission selection criteria as predictors of outcomes 

in an undergraduate medical course: A prospective study', Med Teach, vol. 33, no. 12, 

pp. 997-1004. 

Merton, RK, Reader, G & Kendall, PL 1957, The student physician: Introductory 

studies in the sociology of medical education, Harvard University Press, Cambridge. 

Midgley, C, Kaplan, A, Middleton, M, Maehr, ML, Urdan, T, Anderman, LH, 

Anderman, E & Roeser, R 1998, 'The development and validation of scales assessing 

students' achievement goal orientations', Contemp Educ Psychol, vol. 23, no. 2, pp. 113-

131. 

Misch, DA 2002, 'Andragogy and medical education: Are medical students internally 

motivated to learn?', Adv Health Sci Educ Theory Pract, vol. 7, no. 2, pp. 153-160. 

Molnar, R, Nyari, T, Hazag, A, Csinady, A & Molnar, P 2008, 'Career choice 

motivations of medical students and some characteristics of the decision process in 

Hungary', Cent Eur J Med, vol. 3, no. 4, pp. 494-502. 

Molnar, R, Nyari, T & Molnar, P 2006, 'Remaining in or leaving the profession: The 

view of medical students', Med Teach, vol. 28, no. 5, pp. 475-477. 

Monrouxe, LV, Rees, CE & Hu, W 2011, 'Differences in medical students‘ explicit 

discourses of professionalism: acting, representing, becoming', Med Educ, vol. 45, no. 6, 

pp. 585-602. 

Morley, CP, Roseamelia, C, Smith, JA & Villarreal, AL 2013, 'Decline of medical 

student idealism in the first and second year of medical school: a survey of pre-clinical 

medical students at one institution', Med Educ Online, vol. 18, <http://www.med-ed-

online.net/index.php/meo/article/view/21194 

Moss, F & McManus, IC 1992, 'The anxieties of new clinical students', Med Educ, vol. 

26, no. 1, pp. 17-20. 

Moulaert, V, Verwijnen, MG, Rikers, R & Scherpbier, AJ 2004, 'The effects of 

deliberate practice in undergraduate medical education', Med Educ, vol. 38, no. 10, pp. 

1044-52. 

Moust, JH, Berkel, HV & Schmidt, H 2005, 'Signs of erosion: Reflections on three 

decades of problem-based learning at Maastricht University', High Educ, vol. 50, no. 4, 

pp. 665-683. 

Neumann, M, Edelhäuser, F, Tauschel, D, Fischer, MR, Wirtz, M, Woopen, C, 

Haramati, A & Scheffer, C 2011, 'Empathy decline and its reasons: a systematic review 

of studies with medical students and residents', Acad Med, vol. 86, no. 8, pp. 996-1009. 

http://www.health.gov.au/internet/main/publishing.nsf/Content/38D69486D82F4A59CA257BF0001ACD8E/$File/Medical%20Training%20Review%20Panel%2016th%20Report.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/38D69486D82F4A59CA257BF0001ACD8E/$File/Medical%20Training%20Review%20Panel%2016th%20Report.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/38D69486D82F4A59CA257BF0001ACD8E/$File/Medical%20Training%20Review%20Panel%2016th%20Report.pdf
http://www.med-ed-online.net/index.php/meo/article/view/21194
http://www.med-ed-online.net/index.php/meo/article/view/21194


 

256 

Nieuwhof, MGH, ThJ ten Cate, O, Oosterveld, P & Soethout, M 2004, 'Measuring 

strength of motivation for medical school', Med Educ Online, vol. 9, <http://journals.co-

action.net/index.php/meo/article/viewArticle/4355> 

O'Brien, B, Cooke, M & Irby, DM 2007, 'Perceptions and Attributions of Third-Year 

Student Struggles in Clerkships: Do Students and Clerkship Directors Agree?', Acad 

Med, vol. 82, no. 10, pp. 970-978. 

O'Connor, MM 1998, 'The role of the television drama ER in medical student life: 

Entertainment or socialization?', JAMA, vol. 280, no. 9, pp. 854-855. 

O'Keefe, M, Laven, G & Burgess, T 2011, 'Student non-completion of an undergraduate 

degree: wrong program selection or part of a career plan?', High Educ Res Dev, vol. 30, 

no. 2, pp. 165-177. 

Ozolins, I, Hall, H & Peterson, R 2008, 'The student voice: recognising the hidden and 

informal curriculum in medicine', Med Teach, vol. 30, no. 6, pp. 606-11. 

Pagnin, D, De Queiroz, V, De Oliveira Filho, MA, Gonzalez, NV, Salgado, AE, 

Cordeiro e Oliveira, B, Lodi, CS & Melo, RM 2013, 'Burnout and career choice 

motivation in medical students', Med Teach, vol. 35, no. 5, pp. 388-94. 

Pallant, J 2010, SPSS survival manual: A step by step guide to data analysis using SPSS, 

Allen & Unwin, Sydney. 

Pangercic, A, Sambunjak, D, Hren, D, Marusic, M & Marusic, A 2010, 'Climate for 

career choices: Survey of medical students' motivation for studying, career preferences 

and perception of their teachers as role models', Wien Klin Wochenschr, vol. 122, no. 7-

8, pp. 243-250. 

Paolo, AM, Bonaminio, GA, Gibson, C, Partridge, T & Kallail, K 2000, 'Response rate 

comparisons of e-mail-and mail-distributed student evaluations', Teach Learn Med, vol. 

12, no. 2, pp. 81-84. 

Papadakis, MA, Hodgson, CS, Teherani, A & Kohatsu, ND 2004, 'Unprofessional 

behavior in medical school is associated with subsequent disciplinary action by a state 

medical board', Acad Med, vol. 79, no. 3, pp. 244-9. 

Papadakis, MA, Loeser, H & Healy, K 2001, 'Early detection and evaluation of 

professionalism deficiencies in medical students: one school's approach', Acad Med, vol. 

76, no. 11, pp. 1100-6. 

Papadakis, MA, Osborn, EH, Cooke, M & Healy, K 1999, 'A strategy for the detection 

and evaluation of unprofessional behavior in medical students. University of California, 

San Francisco School of Medicine Clinical Clerkships Operation Committee', Acad Med, 

vol. 74, no. 9, pp. 980-90. 

Papadakis, MA, Teherani, A, Banach, MA, Knettler, TR, Rattner, SL, Stern, DT, 

Veloski, JJ & Hodgson, CS 2005, 'Disciplinary action by medical boards and prior 

behavior in medical school', N Engl J Med, vol. 353, no. 25, pp. 2673-82. 

http://journals.co-action.net/index.php/meo/article/viewArticle/4355
http://journals.co-action.net/index.php/meo/article/viewArticle/4355


 

257 

Park, J, Chung, S, An, H, Park, S, Lee, C, Kim, SY, Lee, JD & Kim, KS 2012, 'A 

structural model of stress, motivation, and academic performance in medical students', 

Psychiatry Investig, vol. 9, no. 2, pp. 143-149. 

Parker, MH, Turner, J, McGurgan, P, Emmerton, LM, McAllister, LL & Wilkinson, D 

2010, 'The difficult problem: assessing medical students‘ professional attitudes and 

behaviour', Med J Aust, vol. 193, no. 11/12, pp. 662-664. 

Perrot, LJ, Deloney, LA, Hastings, JK, Savell, S & Savidge, M 2001, 'Measuring 

student motivation in health professions' colleges', Advances in health sciences 

education : theory and practice, vol. 6, no. 3, pp. 193-203. 

Pett, MA, Lackey, NR & Sullivan, JJ 2003, Making sense of factor analysis: The use of 

factor analysis for instrument development in health care research, SAGE Publications, 

Incorporated, Thousand Oaks. 

Pintrich, PR, Smith, DAF, Garcia, T & McKeachie, WJ 1993, 'Reliability and predictive 

validity of the Motivated Strategies for Learning Questionnaire (MSLQ)', Educ Psychol 

Meas, vol. 53, no. 3, pp. 801-813. 

Pitkala, KH & Mantyranta, T 2003, 'Professional socialization revised: medical 

students' own conceptions related to adoption of the future physician's role--a 

qualitative study.', Med Teach, vol. 25, no. 2, pp. 155-160. 

Powell, A, Boakes, J & Slater, P 1987, 'What motivates medical students: How they see 

themselves and their profession', Med Educ, vol. 21, no. 3, pp. 176-182. 

Powis, D, Hamilton, J & Gordon, J 2004, 'Are graduate entry programmes the answer to 

recruiting and selecting tomorrow's doctors?', Med Educ, vol. 38, no. 11, pp. 1147-1153. 

Price, J, Williams, G & Wiltshire, E 1994a, 'Influence of motivational and demographic 

factors on performance in the medical course: A prospective study', Med Educ, vol. 28, 

no. 2, pp. 107-115. 

Price, J, Williams, G & Wiltshire, EB 1994b, 'Influence of motivational and 

demographic factors on performance in the medical course: A prospective study', Med 

Educ, vol. 28, no. 2, pp. 107-115. 

Prince, KJ, Boshuizen, H, Van Der Vleuten, CP & Scherpbier, AJ 2005, 'Students' 

opinions about their preparation for clinical practice', Med Educ, vol. 39, no. 7, pp. 704-

712. 

Prince, KJAH, Van de Wiel, MWJ, Scherpbier, AJJA, Van der Vleuten, CPM & 

Boshuizen, HPA 2000, 'A Qualitative Analysis of the Transition from Theory to 

Practice in Undergraduate Training in a PBL-Medical School', Adv Health Sci Educ 

Theory Pract, vol. 5, no. 2, pp. 105-106. 

Puljak, L, Brnjas Kraljevic, J, Barac Latas, V & Sapunar, D 2007a, 'Demographics and 

motives of medical school applicants in Croatia', Med Teach, vol. 29, no. 8, pp. e227-34. 

Puljak, L, Kraljevic, JB, Latas, VB & Sapunar, D 2007b, 'Demographics and motives of 

medical school applicants in Croatia', Med Teach, vol. 29, no. 8, pp. e227-e234. 



 

258 

Radcliffe, C & Lester, H 2003, 'Perceived stress during undergraduate medical training: 

a qualitative study', Med Educ, vol. 37, no. 1, pp. 32-38. 

Raw, L 2013, 'How do they cope?: the transition to an undergraduate, case-based 

learning medical program at the University of Adelaide', PhD thesis, University of 

Adelaide Adelaide, Australia. 

Rees, CE & Knight, LV 2007, 'Viewpoint: The trouble with assessing students' 

professionalism: Theoretical insights from sociocognitive psychology', Acad Med, vol. 

82, no. 1, pp. 46-50. 

Relman, AS 1998, 'Education to defend professional values in the new corporate age', 

Acad Med, vol. 73, no. 12, pp. 1229-1233. 

Rezler, AG 1974, 'Attitude changes during medical school: A review of the literature', J 

Med Educ, vol. 49, no. 11, pp. 1023-1030. 

Richardson, JT 1990, 'Reliability and replicability of the Approaches to Studying 

Questionnaire', Stud High Educ, vol. 15, no. 2, pp. 155-168. 

Riley, S & Kumar, N 2012, 'Teaching medical professionalism', Clin Med, vol. 12, no. 1, 

pp. 9-11. 

Roche III, WP, Scheetz, AP, Dane, FC, Parish, DC & O'Shea, JT 2003, 'Medical 

students' attitudes in a PBL curriculum: Trust, altruism, and cynicism', Acad Med, vol. 

78, no. 4, pp. 398. 

Rogers, W & Ballantyne, A 2010, 'Towards a practical definition of professional 

behaviour', J Med Ethics, vol. 36, no. 4, pp. 250-4. 

Rolfe, IE, Ringland, C & Pearson, SA 2004, 'Graduate entry to medical school? Testing 

some assumptions', Med Educ, vol. 38, no. 7, pp. 778-786. 

Rotem, A, Craig, P, Cox, KR & Ewan, CE 1981, 'The organization and management of 

medical education in Australia', Health Policy Educ, vol. 2, no. 2, pp. 177-206. 

Rothman, KJ 1990, 'No adjustments are needed for multiple comparisons'. 

Epidemiology, vol. 1, no. 1, pp. 43-46. 

Ryan, RM & Connell, JP 1989, 'Perceived Locus of Causality and Internalization: 

Examining Reasons for Acting in Two Domains', J Pers Soc Psychol, vol. 57, no. 5, pp. 

749-761. 

Ryan, RM & Deci, EL 2000, 'Intrinsic and Extrinsic Motivations: Classic Definitions 

and New Directions', Contemp Educ Psychol, vol. 25, no. 1, pp. 54-67. 

Saad, SMA, Fatima, SS & Faruqi, AA 2011, 'Students' views regarding selecting 

medicine as a profession', J Pak Med Assoc, vol. 61, no. 8, pp. 832-836. 

Salem, RO, Al-Mously, N, Nabil, NM, Al-Zalabani, AH, Al-Dhawi, AF & Al-Hamdan, 

N 2013, 'Academic and socio-demographic factors influencing students' performance in 

a new Saudi medical school', Med Teach, vol. 35 Suppl 1, no., pp. S83-9. 



 

259 

Schmidt, HG 2000, 'Assumptions underlying self-directed learning may be false', Med 

Educ, vol. 34, no. 4, pp. 243-245. 

Searle, J 2004, 'Graduate entry medicine: what it is and what it isn't', Med Educ, vol. 38, 

no. 11, pp. 1130-1132. 

Setia, S, Bobby, Z, Ananthanarayanan, P, Radhika, M, Kavitha, M & Prashanth, T 2011, 

'Case Based Learning Versus Problem Based Learning: A Direct Comparison from First 

Year Medical Students Perspective', Webmed Central Med Edu, vol. 2, 

<https://www.webmedcentral.com/article_view/1976> 

Shacklady, J, Holmes, E, Mason, G, Davies, I & Dornan, T 2009, 'Maturity and medical 

students‘ ease of transition into the clinical environment', Med Teach, vol. 31, no. 7, pp. 

621-626. 

Shah, MM, Summerhill, EM & Manthous, CA 2009, 'Medical professionalism in the 

new millennium: are there intercultural differences? Brief report and commentary', 

Conn Med, vol. 73, no. 5, pp. 289-294. 

Shahab, F, Hussain, H, Inayat, A & Shahab, A 2013, 'Attitudes of medical students 

towards their career - Perspective from Khyber-Pukhtunkhwa', J Pak Med Assoc, vol. 

63, no. 8, pp. 1017-1020. 

Shrank, WH, Reed, VA & Jernstedt, GC 2004, 'Fostering professionalism in medical 

education: A call for improved assessment and meaningful incentives', J Gen Intern 

Med, vol. 19, no. 8, pp. 887-892. 

Sobral, D 2008, 'Student-selected courses in a medical school: Scope and relationships', 

Med Teach, vol. 30, no. 2, pp. 199-205. 

Sobral, DT 2004, 'What kind of motivation drives medical students' learning quests?', 

Med Educ, vol. 38, no. 9, pp. 950-957. 

Srivastava, K, Raju, MSVK, Saldanha, D, Chaudhury, S, Basannar, D, Pawar, AA, 

Ryali, VSSR & Kundeyawala, SM 2007, 'Psychological well-being of medical students', 

Med J Armed Forces India, vol. 63, no. 2, pp. 137-140. 

Stata Corporation 2005, Stata Multivariate Statistics Reference Manual: Release 12, 

Stata Press, College Station. 

Stata Corporation 2011, Stata Statistical Software: Release 12, StataCorp LP. , College 

Station. 

Stegers-Jager, KM, Cohen-Schotanus, J & Themmen, AP 2012, 'Motivation, learning 

strategies, participation and medical school performance', Med Educ, vol. 46, no. 7, pp. 

678-688. 

Stephenson, A, Higgs, R & Sugarman, J 2001, 'Teaching professional development in 

medical schools', Lancet, vol. 357, no. 9259, pp. 867-870. 

Stern, DT 1998, 'Practicing what we preach? An analysis of the curriculum of values in 

medical education', Am J Med, vol. 104, no. 6, pp. 569-575. 

http://www.webmedcentral.com/article_view/1976


 

260 

Stern, DT (ed.) 2006. Measuring medical professionalism, Oxford University Press, 

New York. 

Stobo, JD, Kohen, J & Kimball, HR 1995, Project professionalism, American Board of 

Internal Medicine, Philadelphia. 

Sulong, S, McGrath, D, Finucane, P, Horgan, M, O‘Flynn, S & O‘Tuathaigh, C 2014, 

'Studying medicine–a cross-sectional questionnaire-based analysis of the motivational 

factors which influence graduate and undergraduate entrants in Ireland', JRSM Open, 

vol. 5, no. 4, pp. 1-8. 

Swick, HM 1998, 'Academic medicine must deal with the clash of business and 

professional values', Acad Med, vol. 73, no. 7, pp. 751-755. 

Swick, HM 2000, 'Toward a normative definition of medical professionalism', Acad 

Med, vol. 75, no. 6, pp. 612-616. 

Swick, HM, Szenas, P, Danoff, D & Whitcomb, ME 1999, 'Teaching professionalism in 

undergraduate medical education', JAMA, vol. 282, no. 9, pp. 830-832. 

Tanaka, M, Mizuno, K, Fukuda, S, Tajima, S & Watanabe, Y 2009, 'Personality traits 

associated with intrinsic academic motivation in medical students', Med Educ, vol. 43, 

no. 4, pp. 384-387. 

Tanaka, M & Watanabea, Y 2012, 'Academic and family conditions associated with 

intrinsic academic motivation in Japanese medical students: A pilot study', Health Educ 

J, vol. 71, no. 3, pp. 358-364. 

Teherani, A, Hodgson, C, Banach, M & Papadakis, M 2005, 'Domains of unprofessional 

behavior during medical school associated with future disciplinary action by a state 

medical board', Acad Med, vol. 80, no. 10, pp. S17. 

Ten Cate, TJ, Kusurkar, RA & Williams, GC 2011, 'How self-determination theory can 

assist our understanding of the teaching and learning processes in medical education. 

AMEE Guide No. 59', Med Teach, vol. 33, no. 12, pp. 961-973. 

Teunissen, PW & Westerman, M 2011, 'Opportunity or threat: the ambiguity of the 

consequences of transitions in medical education', Med Educ, vol. 45, no. 1, pp. 51-59. 

The University of Adelaide, 2010, medical schools outcomes database (MSOD), viewed 

21 February 2011, <https://curriculum.adelaide.edu.au/msod.asp>. 

The University of Adelaide, 2011, Bachelor of Medicine and Bachelor of Surgery, 

viewed 18 January 2011, <http://www.adelaide.edu.au/degree-

finder/bmbbs_bmbbs.html>. 

Todisco, J, Hayes, S & Farnill, D 1995, 'Career motivations of male and female medical 

students', Psychol Rep, vol. 77, no. 3 Pt 2, pp. 1199-1202. 

Turan, S & Konan, A 2012, 'Self-regulated learning strategies used in surgical clerkship 

and the relationship with clinical achievement', J Surg Educ, vol. 69, no. 2, pp. 218-225. 

http://www.adelaide.edu.au/degree-finder/bmbbs_bmbbs.html%3e
http://www.adelaide.edu.au/degree-finder/bmbbs_bmbbs.html%3e


 

261 

Vaglum, P, Wiers-Fenssen, F & Ekeberg, O 1999a, 'Motivation for medical school: The 

relationship to gender and specialty preferences in a nationwide sample', Med Educ, vol. 

33, no. 4, pp. 236-242. 

Vaglum, P, Wiers-Jenssen, J & Ekeberg, O 1999b, 'Motivation for medical school: the 

relationship to gender and specialty preferences in a nationwide sample', Med Educ, vol. 

33, no. 4, pp. 236. 

Vahid Dastjerdi, M, Mahdian, M, Vahid Dastjerdi, E & Namdari, M 2012, 'Study 

motives and career choices of Iranian medical and dental students', Acta Med Iran, vol. 

50, no. 6, pp. 417-24. 

Vallerand, RJ, Pelletier, LG, Blais, MR, Briere, NM, Senecal, C & Vallieres, EF 1992, 

'The Academic Motivation Scale: A measure of intrinsic, extrinsic, and amotivation in 

education', Educ Psychol Meas, vol. 52, no. 4, pp. 1003. 

Van Gessel, E, Nendaz, MR, Vermeulen, B, Junod, A & Vu, NV 2003, 'Development of 

clinical reasoning from the basic sciences tothe clerkships: a longitudinal assessment of 

medical students‘needs and self-perception after a transitional learning unit', Med Educ, 

vol. 37, no. 11, pp. 966-974. 

Van Hell, EA, Kuks, JBM, Schönrock-Adema, J, Van Lohuizen, MT & Cohen-

Schotanus, J 2008, 'Transition to clinical training: influence of pre-clinical knowledge 

and skills, and consequences for clinical performance', Med Educ, vol. 42, no. 8, pp. 

830-837. 

Vansteenkiste, M, Simons, J, Lens, W, Soenens, B & Matos, L 2005a, 'Examining the 

motivational impact of intrinsic versus extrinsic goal framing and autonomy-supportive 

versus internally controlling communication style on early adolescents' academic 

achievement', Child Dev, vol. 76, no. 2, pp. 483-501. 

Vansteenkiste, M, Zhou, M, Lens, W & Soenens, B 2005b, 'Experiences of autonomy 

and control among Chinese learners: Vitalizing or immobilizing?', J Educ Psychol, vol. 

97, no. 3, pp. 468-483. 

Veloski, J, Fields, S, Boex, J & Blank, L 2005, 'Measuring professionalism: a review of 

studies with instruments reported in the literature between 1982 and 2002', Acad Med, 

vol. 80, no. 4, pp. 366. 

Vermunt, JD 1998, 'The regulation of constructive learning processes', Br J Educ 

Psychol, vol. 68, no. 2, pp. 149-171. 

Vermunt, JD & Vermetten, YJ 2004, 'Patterns in student learning: Relationships 

between learning strategies, conceptions of learning, and learning orientations', Educ 

Psychol Rev, vol. 16, no. 4, pp. 359-384. 

Wear, D & Castellani, B 2000, 'The development of professionalism: Curriculum 

matters', Acad Med, vol. 75, no. 6, pp. 602-611. 

Weaver, R, Peters, K, Koch, J & Wilson, I 2011a, '‗Part of the team‘: professional 

identity and social exclusivity in medical students', Med Educ, vol. 45, no. 12, pp. 1220-

1229. 



 

262 

Weaver, R & Wilson, I 2011b, 'Australian medical students' perceptions of 

professionalism and ethics in medical television programs', BMC Med Educ, vol. 11, no. 

1, pp. 50. 

West, CP & Shanafelt, TD 2007, 'The influence of personal and environmental factors 

on professionalism in medical education', BMC Med Educ, vol. 7, no., pp. 29. 

White, CB 2007, 'Smoothing out transitions: how pedagogy influences medical students' 

achievement of self-regulated learning goals', Adv Health Sci Educ Theory Pract, vol. 

12, no. 3, pp. 279-97. 

Wierenga, AR, Branday, JM, Simeon, DT, Pottinger, A & Brathwaite, B 2003, 

'Motivation for and concerns about entering a medical programme', West Indian Med J, 

vol. 52, no. 4, pp. 304-310. 

Wilkinson, TJ, Wells, JE & Bushnell, JA 2004, 'Are differences between graduates and 

undergraduates in a medical course due to age or prior degree?', Med Educ, vol. 38, no. 

11, pp. 1141-1146. 

Wilkinson, TJ, Wells, JE & Bushnell, JA 2007a, 'Medical student characteristics 

associated with time in study: is spending more time always a good thing?', Med Teach, 

vol. 29, no. 2-3, pp. 106-10. 

Wilkinson, TJ, Wells, JE & Bushnell, JA 2007b, 'What is the educational impact of 

standards-based assessment in a medical degree?', Med Educ, vol. 41, no. 6, pp. 565-

572. 

Wilkinson, TJ, Wade, WB & Knock, LD 2009, 'A blueprint to assess professionalism: 

results of a systematic review'. Acad Med, vol.84, no. 5 pp.551-558. 

Williams, B 2005, 'Case based learning—a review of the literature: is there scope for 

this educational paradigm in prehospital education?', Emerg Med J, vol. 22, no. 8, pp. 

577-581. 

Williams, GC, Saizow, RB & Ryan, RM 1999, 'The importance of self-determination 

theory for medical education', Acad Med, vol. 74, no. 9, pp. 992-995. 

Wilson, IG, Roberts, C, Flynn, EM & Griffin, B 2012, 'Only the best: medical student 

selection in Australia', Med J Aust, vol. 196, no. 5, pp. 357-357. 

Wolf, TM, Balson, PM, Faucett, JM & Randall, HM 1989, 'A retrospective study of 

attitude change during medical education', Med Educ, vol. 23, no. 1, pp. 19-23. 

Yousefy, A, Ghassemi, G & Firouznia, S 2012, 'Motivation and academic achievement 

in medical students', J Educ Health Promot, vol. 1, no., pp. 4. 

Zeldow, PB & Daugherty, SR 1991, 'Personality profiles and specialty choices of 

students from two medical school classes', Acad Med, vol. 66, no. 5, pp. 283-287. 

Zeldow, PB, Daugherty, SR & McAdams, DP 1988, 'Intimacy, power, and 

psychological well-being in medical students', J Nerv Ment Dis, vol. 176, no. 3, pp. 182-

187. 



 

263 

 



 

264 

Appendix 1 Summary of tools used for measuring other 

motivations at medical school  
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Tool and citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

‗Motivation for 

studying at 

university‘ section of 

Amin‘s questionnaire 

(Amin et al., 2009)  

Motives to 

pursue 

university 

study 

Self-administered 

questionnaire with eight 

reasons and one open-

ended item ―other‖; ranking 

the reasons in order of 

importance  

Not reported Not reported N/A 237 medical students (from 2nd 

year to 5th year) at Yong Loo 

Lin School of Medicine at the 

National University of 

Singapore (Amin et al., 2009) 

Borges‘ Thematic 

Apperception Test 

(TAT) (Borges et al., 

2010) 

Motivation 

as a human 

personality 

Open-ended, projective 

assessment technique 

comprised of picture cards; 

each picture card depicts a 

unique situation with 

different people and events; 

responses purport to 

indicate underlying needs, 

motives, drives and 

personality conflicts. 

Internal consistency 

(Cronbach‘s alpha): 

adequate 

Inter-rater: from 0.83 to 

0.92 

Test-retest: estimates 

from 0.64 to 0.83 

Construct: proved 

by 40 years of 

research 

1) need for 

Achievement 

2) need for 

Affiliation 

3) need for 

Power 

426 1st year students at one 

medical school in US (Borges et 

al., 2010) 
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Tool and citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

Zeldow‘s TAT test 

for intimacy and 

power motivation 

(Zeldow et al., 

1988) 

Two social 

motivation: 

power 

motivation and 

intimacy 

motivation  

Five TAT 

pictures; 

respondents were 

given five 

minutes to write 

an imaginative 

story in response 

to each picture.  

Inter-rater: coders 

demonstrated 

agreement for motive 

imagery categories 

greater than 85% and 

reliability coefficients 

greater than 0.85 for 

scoring for practice 

stories in the training 

manuals 

Construct: proven adequate in 

previous studies 

1) Need for 

power 

2) Need for 

intimacy 

Sample size unknown. responses 

from 57 male and 29 female 

medical students from a single 

class at a mid-western medical 

school (Zeldow et al., 1988) 

Two consecutive classes of 

students (120 in each) at Rush 

Medical College (Zeldow et al., 

1991) 

The motive 

subscale of Study 

Process 

Questionnaire 

(SPQ) (Biggs, 

1987) 

Motives 

underlying 

approaches to 

learning 

Self-administered 

five-point Likert 

scale with 21 

items indicating 

situations in 

leaning; items are 

divided into three 

constructs (seven 

items each); 

rating how true 

each statement is 

according to 

personal situation. 

Internal consistency 

(Cronbach‘s alpha): 

0.51-0.72 

 

Construct: developed based on 

a‗General Model of Student 

Learning‘; consistent 

correlations with students 

performance from a number of 

previous studies; factor 

analysis 

1) Surface 

motive 

2) Deep 

motive 

3) Achieving 

motive 

All 731 students in Years 2 to 5 

in the medical course at the 

University of Otago (Wilkinson 

et al., 2004) 

752 medical students and 780 

medical students two years later 

in the medical course at the 

University of Otago (Wilkinson 

et al., 2007b) 

213 fourth- and fifth-year 

medical students in a six-year 

curriculum (Wilkinson et al., 

2007a) 
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Tool and citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

The motive 

subscale of 

shortened Study 

Process 

Questionnaire 

(SPQ) (Fox et al., 

2001) 

Motives 

underlying 

students‘ 

approaches for 

learning 

Self-administered 

five-point Likert 

scale with nine 

items indicating 

situations in 

leaning; items are 

divided into three 

constructs (three 

items each); 

rating how true 

each statement is 

according to 

personal situation.  

Internal consistency 

(Cronbach‘s alpha): 

0.288-0.762 

Content: shortened from the 

original 21-item motive 

subscale of SPQ based on a 

previous factor analysis 

Construct: factor analysis; 

structural equation modelling 

to examine the longitudinal 

stability of the factor structure  

Criterion: factor score are 

predictive of passing medical 

finals and attaining more 

clinical experiments at medical 

schools 

1) Surface 

motive 

2) Deep 

motive 

3) Achieving 

motive 

1963 applicants to five British 

Medical schools (Fox et al., 

2001) 

 

Perrot‘s goal 

orientation scale 

(Perrot et al., 2001) 

motivation 

defined as goal 

orientation 

Self-administered 

five-point Likert 

scale with 68 

items divided into 

four subscales; 

guide question not 

provided  

Internal consistency 

(Cronbach‘s alpha): 

0.87 

Content: items derived from a 

previous instrument for 

measuring goal orientation 

Construct: factor analysis; 

correlations with learning 

strategy preferences and locus 

of control; detect differences 

by sex, age, and marital status 

1) Mastery 

orientation 

2) Performance 

orientation 

3) Academic 

alienation  

 

252 students in the first year 

from Colleges of Medicine 

(150), Nursing(50), and 

Pharmacy (52) at a mid-southern 

health sciences campus (Perrot 

et al., 2001) 
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Tool and citation What is 

measured? 

Description Psychometric properties* Types/ 

Constructs 

Study populations 

Reliability Validity 

Patterns of 

Adaptive Learning 

(Midgley et al., 

1998) 

Motivation 

defined as goal 

orientation  

Self-administered 

five-point Likert 

scale with 18 

items addressing 

three dimensions; 

rating the level of 

agreement. 

Internal consistency 

(Cronbach‘s alpha): 

0.60-0.89 

Test-retest: stability 

coefficient from 0.41 

to 0.63  for ‗Mastery 

goal orientation‘, and 

from 0.34 to 0.61 for 

performance-approach 

goal 

Construct: base on 

Achievement Goal Theory 

within a social-cognitive 

framework; significant 

positive correlations (rho from 

0.63 to 0.67) with measures for 

task and ego goals; 

correlations with academic 

self-efficacy, reported use of 

adaptive/maladaptive learning 

strategies, and affect at school; 

detection of differences in 

motivation by schools/years; 

factor analysis 

1) Mastery 

(task) goal 

orientation 

2) Performance 

(ability)-

approach 

goal 

3) Performance 

(ability)-

avoidance 

143 first-year medical students 

(Madjar et al., 2012) 

 

The motivation 

section of 

Moulaert‘s 

deliberate practice 

scale (Moulaert et 

al., 2004) 

Motivation as 

one essential 

aspect in 

deliberate 

practice 

Self-administered 

five-point Likert 

scale with four 

items addressing 

motivation, as one 

essential aspect of 

deliberate 

practice; rating 

how often a 

situation happens. 

Internal consistency: 

(Cronbach‘s alpha): 

0.58 

Content: expert review 

Construct: factor analysis 

Face: pilot study 

Motivation 

construct of 

deliberate 

practice 

863 medical students from year 

1 to 6 at Maastricht University 

Medical School (Moulaert et al., 

2004) 
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Appendix 2 Entry baseline questionnaire
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Questionnaire on the motivations and expectations of students applying to 

study medicine at the University of Adelaide 

 

Purpose of this questionnaire 

This questionnaire aims to explore your reasons for applying to medicine and your 

expectations for learning at University.  We are interested in the change of motivation 

and expectation/experiences at the time of application, during preclinical and clinical 

training and how this is associated with your altruistic attitudes. This information will in 

turn have implications for the selection, training, and development of future medical 

applicants and students. 

Management and Security of Data 

The information that you provide on this questionnaire is entirely confidential. Data will 

only be accessible by the researchers and results will only be reported in an aggregated 

format. Your name and contact details will be kept separately from the information you 

provide in this questionnaire, and will be replaced by a project ID for follow-up 

purposes. At no time will identifiable individual data be reported. 

Consent 

Your participation is voluntary and your consent to participate in this study is implied 

by the return of this questionnaire. 

Instructions 

This questionnaire will take less than 15 minutes to complete.  Most questions only 

require a tick in the appropriate box, but some will ask you to provide additional 

comment. 

By completing the questionnaire, you can elect to go into the draw for a $20 iTunes 

voucher (10 vouchers available). We look forward to receiving your questionnaire. 

 

If you have any queries, please do not hesitate to contact either: 

Pro. Maree O‘Keefe, Faculty of Health Sciences, University of Adelaide 

Ph: +61 8 8303 3864 maree.okeefe@adelaide.edu.au 

or 

Dr Caroline Laurence, Discipline of General Practice, University of Adelaide  

Ph: +61 8 8313 4951 caroline.laurence@adelaide.edu.au 

  

mailto:maree.okeefe@adelaide.edu.au
mailto:caroline.laurence@adelaide.edu.au
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Instructions: please circle answers, mark × in boxes or give your answer where appropriate. 

Replies are strictly confidential. Please answer all questions. 

 

YOUR PROJECT ID:  

Some of you may be invited to do a follow-up questionnaire 12 months later. In order to pair the 

answers of the same participant and to protect the participants‘ personal information, we ask 

every responder to generate a project ID by the identifier calculation as below: 

 

Please indicate the last two letters of your given name (e.g. the last two letters of Bill Jobs‘s 

given name are ―ll‖) 

⁮  

Please indicate your month of birth (e.g. ―06‖ for June; ―12‖ for December) 

⁮  

Please indicate the number of your siblings (e.g. ―00‖ for none; ―03‖ for three siblings) 

⁮  

A person named Bill Jobs, born in June and with 3 siblings will generate the ID: ll0603 

In this case, your project ID is: ⁮ ⁮ ⁮ ⁮ ⁮  

 

SECTION 1: ABOUT YOU:  

This section will collect information regarding your personal information, cultural background, 

educational background and family background. 

 

1. Sex: ⁮ Male  Female 

 

2. Age in years: __________ 

 

3. Country of Birth: __________ 

└If not Australia, how many years have you 

been living here for? __________ 

 

4. What is your country of citizenship?  

 Australian 

 Other (please specify)  _____________________________________  
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5. What is the main language spoken at home? 

 English  

 Another language other than English (please specify) ____________________ 

 

 

6. Where did you complete your secondary schooling? 

 Australia Government school (i.e. public)  

 Australia Non-Government school (i.e. private, Catholic) 

 Other country (please specify) ______________________________  

 

 

7. Does your father work in a health care profession? 

 Yes 

 No 

 N/A 

If yes, what health profession?  ________________________________  

 

 

8. Does your mother work in a health care profession? 

 Yes 

 No 

 N/A 

If yes, what health profession? profession?____________________________\ 

 

 

9. Have any of your other family members (except your patents) worked in a health related 

profession 

 No 

 Yes 

If yes, what health profession  _________________________________  

 

 

10. What is your father's highest level of complete educational qualification? 

 Postgraduate degree ( eg. Master Degree, Doctoral Degree) 

 Graduate diploma/ certificate (eg. Professional Specialist Diploma/Certificate) 

 Bachelor degree (including Honour Degree) 

 Advanced diploma/diploma (eg. Higher National Diploma, TAFE) 
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 Certificate ( eg. Certificate IV) 

 Secondary education (eg. Year 12) 

 Primary education (eg. Year 7) 

 Pre-primary education 

 Other education (eg. non-award courses, apprenticeship training) 

 N/A 

 Please specify if you choose "other education": ___________________ 

 

 

11. What is your mother's highest level of complete educational qualification? 

 Postgraduate degree ( eg. Master Degree, Doctoral Degree) 

 Graduate diploma/ certificate (eg. Professional Specialist Diploma/Certificate) 

 Bachelor degree (Honour Degree included) 

 Advanced diploma/diploma (eg. Higher National Diploma, TAFE) 

 Certificate ( eg. Certificate IV) 

 Secondary education (eg. Year 12) 

 Primary education (eg. Year 7) 

 Pre-primary education 

 Other education (eg. non-award courses, apprenticeship training) 

 N/A 

 Please specify if you choose "other education": ___________________ 

 

 

12. Have you applied to other medical schools? 

 Yes 

  └If yes, how many? __________ 

 No 
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SECTION 2: ABOUT YOUR REASONS FOR APPLYING TO MEDICAL SCHOOL 

This section will collect information regarding your reasons for applying to study medicine. 

Please answer each item by selecting one option. 

 

13. Please rate the importance of the following statements for your reasons for applying to 

medical school. 

Reasons Very 

important  

Slightly 

important 

Not sure Not 

important 

Not at all 

important 

1) I have scientific curiosity 5 4 3 2 1 

2) I have a desire for helping 

others 
5 4 3 2 1 

3) Professional independence is 

important to me 
5 4 3 2 1 

4) I have previous experiences 

with illness (personal or 

family) 

5 4 3 2 1 

5) I am attracted to the high 

prestige associated with 

medicine 

5 4 3 2 1 

6) I have relatives in health care 5 4 3 2 1 

7) Medicine will provide 

intellectual satisfaction 
5 4 3 2 1 

8) I have a desire to 

cure/prevent diseases 
5 4 3 2 1 

9) My parents expect me to 

applying to study medicine 
5 4 3 2 1 

10) A high income is important 

to me 
5 4 3 2 1 

11) I enjoy interacting with 

people 
5 4 3 2 1 

12) Most of my friends are 

applying to study medicine 
5 4 3 2 1 

13) Having job security is 

important to me 
5 4 3 2 1 

14) My teachers expect me to 

apply to study medicine  
5 4 3 2 1 

15) Other Please indicate here: 
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SECTION 3: YOUR EXPECTATIONS FOR STUDYING AT UNIVERSITY 

This section will collect information regarding your expectations for studying at university. 

Please answer each item by selecting one option. 

 

14. How much time per week do you expect to spend in independent/private study at university?  

 0 – 5 hours  

 6 – 10 hours 

 11 – 15 hours 

 16 – 20 hours 

 Over 20 hours 

 

15. To what extent do you agree with the following statements regarding your expectation for 

learning at university?  

 Strongly 

agree 

Agree Not sure Disagree Strongly 

disagree 

1) I expect to be able to combine 

study with paid work 
5 4 3 2 1 

2) Having ready access to my 

lecturers and tutors outside of 

face-to-face teaching will be 

important to my success at 

university  

5 4 3 2 1 

3) I anticipate that my learning will 

involve independent/private 

study 

5 4 3 2 1 

4) Interactive sessions with other 

students will be important to my 

learning 

5 4 3 2 1 

5)  It is probably not all that 

important for me to attend most 

lectures    

5 4 3 2 1 

6) I have activities other than 

university that might affect my 

ability to study  

5 4 3 2 1 

7) I expect to continue studying 

after I obtain my degree 
5 4 3 2 1 

8) I am interested in considering 

opportunities for Research whilst 

undertaking university study 

5 4 3 2 1 

9) I am interested in considering a 

career in research  
5 4 3 2 1 
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SECTION 4: ABOUT YOUR ALTRUISTIC ATTITUDES 

In this section, there are some questions about your altruistic attitudes. Please answer each item 

by selecting one option. 

 

16. To what extent do you agree with the following statements? (please circle the appropriate 

score) 

 Strongly 

agree 

Agree Not sure Disagree Strongly 

disagree 

1) Working with the poor is 

important for practice of 

medicine 

5 4 3 2 1 

2) Helping disadvantaged 

communities is important for 

practice of medicine 

5 4 3 2 1 

3) Doctors should be required to 

provide medical care to the 

disadvantaged 

5 4 3 2 1 

4) Doctors should volunteer some 

of their time to provide free 

services 

5 4 3 2 1 

5) I feel personally responsible for 

providing services to the 

disadvantaged 

5 4 3 2 1 

6) I would be interested in 

volunteering on my own time for 

programs which provide medical 

care for the disadvantaged 

during my medical school 

experiences 

5 4 3 2 1 

7) All medical students should 

become involved in community 

health efforts 

5 4 3 2 1 

8) Society is responsible for 

providing for the health care of 

all its members 

5 4 3 2 1 
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17. If you would like to be entered into a draw for an iTunes voucher, please provide you 

email address. This email address will not be stored with your questionnaire responses 

and not used for any other purpose. 

 

Are you happy to be entered into the draw? 

 Yes    No 

 

 If yes, your e-mail address: ________________________ 

 

 

 

ANY OTHER COMMENTS 

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 

 

 

Thank you for completing this questionnaire, we greatly appreciate it. Your completed 

questionnaire will be collected after the lecture 
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Appendix 3 Fourth-year baseline questionnaire
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Questionnaire on medical students expectations, experiences  

and motivation at the University of Adelaide 

Purpose of this questionnaire 

This questionnaire aims to explore your reasons for studying medicine and your 

experiences of learning at University. We are interested in the change of motivation and 

expectation/experiences at the time of application, during preclinical and clinical 

training and how this is associated with your altruistic attitudes. This information will in 

turn have implications for the selection, training, and development of future medical 

applicants and students. 

Management and Security of Data 

The information that you provide on this questionnaire is entirely confidential. Data will 

only be accessible by the researchers and results will only be reported in an aggregated 

format. Your name and contact details will be kept separately from the information you 

provide in this questionnaire, and will be replaced by a project ID for follow-up 

purposes. At no time will identifiable individual data be reported. 

Consent 

Your participation is voluntary and your consent to participate in this study is implied 

by the return of this questionnaire. 

Instructions 

This questionnaire will take less than 15 minutes to complete. Most questions only 

require a tick in the appropriate box, but some will ask you to provide additional 

comment. 

By completing the questionnaire, you can elect to go into the draw for a $20 iTunes 

voucher (10 vouchers available). We look forward to receiving your questionnaire. 

 

If you have any queries, please do not hesitate to contact either: 

Pro. Maree O‘Keefe, Faculty of Health Sciences, University of Adelaide 

Ph: +61 8 8303 3864 maree.okeefe@adelaide.edu.au 

or 

Dr Caroline Laurence, Discipline of General Practice, University of Adelaide  

Ph: +61 8 8313 4951 caroline.laurence@adelaide.edu.au  

mailto:maree.okeefe@adelaide.edu.au
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Instructions: please circle answers, mark × in boxes or give your answer where appropriate 

Replies are strictly confidential. Please answer all questions. 

 

CREATING YOUR PROJECT ID 

We will invite you to do a follow-up questionnaire after your first year in clinical training. So 

that you can remain anonymous we ask you to generate an unique ID using the instructions 

below: 

 

Please indicate the last two letters of your given name (e.g. the last two letters of Bill  

Jobs's given name are ―ll‖)  

   

Please indicate your month of birth (e.g. ―06‖ for June; ―12‖ for December)  

   

Please indicate how many siblings you have (e.g. ―00‖ for none; ―03‖ for three siblings) 

   

Please indicate the last two digits of your current postcode (e.g. ―05‖ for ―5005‖) 

   

Putting these together, a person named Bill Jobs, born in June, with 3 siblings and the postcode 

―5005‖ will  

generate the ID: ll060305 

In this case, your project ID is: 

               

 

SECTION 1: ABOUT YOU: 

This section will collect information regarding your personal information, cultural background, 

educational background and family background. 

 

1. Your sex:  Female  Male 

 

2. Your age in years: __________(exact number) 

 

3. Your country of Birth:   Australia  Other countries 

 

└If not Australia, how many years 

have you been living here for? ________ 
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4. What is your country of citizenship?  

 Australian 

 Other (please specify)  _____________________________________  

 

 

5. What is the main language spoken at home? 

 English  

 Another language other than English (please specify) ____________________ 

 

 

6. Where did you complete your secondary schooling? 

 Australia Government school (i.e. public)  

 Australia Non-Government school (i.e. private, Catholic) 

 Other country (please specify) ______________________________  

 

 

7. Does your father work in a health care profession? 

 Yes 

 No 

 N/A 

If yes, what health profession?  ________________________________  

 

 

8. Does your mother work in a health care profession? 

 Yes 

 No 

 N/A 

If yes, what health profession?  ________________________________  

 

 

9. Have any of your family members, other than your parents, worked in a health related 

profession? 

 Yes 

 No 

 N/A 

If yes, who and what health profession?  _________________________  
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10. What is your father's highest level of complete educational qualification? 

 Postgraduate degree ( eg. Master Degree, Doctoral Degree) 

 Graduate diploma/ certificate (eg. Professional Specialist Diploma/Certificate) 

 Bachelor degree (including Honour Degree) 

 Advanced diploma/diploma (eg. Higher National Diploma, TAFE) 

 Certificate ( eg. Certificate IV) 

 Secondary education (eg. Year 12) 

 Primary education (eg. Year 7) 

 Pre-primary education 

 Other education (eg. non-award courses, apprenticeship training) 

 N/A 

 Please specify if you choose "other education": ___________________ 

 

 

11. What is your mother's highest level of complete educational qualification? 

 Postgraduate degree ( eg. Master Degree, Doctoral Degree) 

 Graduate diploma/ certificate (eg. Professional Specialist Diploma/Certificate) 

 Bachelor degree (Honour Degree included) 

 Advanced diploma/diploma (eg. Higher National Diploma, TAFE) 

 Certificate ( eg. Certificate IV) 

 Secondary education (eg. Year 12) 

 Primary education (eg. Year 7) 

 Pre-primary education 

 Other education (eg. non-award courses, apprenticeship training) 

 N/A 

 Please specify if you choose "other education": ___________________ 
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SECTION 2: ABOUT YOUR REASONS FOR STUDYING MEDICINE 

In this section, there are some questions about your reasons for studying medicine. Please 

answer each item by selecting one option. 

 

12. Please rate the importance of the following statements for your reasons for continuing 

to study medicine. 

Reasons Very 

important  

Slightly 

important 

Not sure Not 

important 

Not at all 

important 

1) I have scientific 

curiosity 
5 4 3 2 1 

2) I have a desire for 

helping others 
5 4 3 2 1 

3) Professional 

independence is 

important to me 

5 4 3 2 1 

4) I have previous 

experiences with illness 

(personal or family) 

5 4 3 2 1 

5) I am attracted to the high 

prestige associated with 

medicine 

5 4 3 2 1 

6) I have relatives in health 

care 
5 4 3 2 1 

7) Medicine will provide 

intellectual satisfaction 
5 4 3 2 1 

8) I have a desire to 

cure/prevent diseases 
5 4 3 2 1 

9) My parents expect me to 

continue studying 

medicine 

5 4 3 2 1 

10) A high income is 

important to me 
5 4 3 2 1 

11) I enjoy interacting with 

people 
5 4 3 2 1 

12) Most of my friends are 

studying medicine 
5 4 3 2 1 

13) Having job security is 

important to me 
5 4 3 2 1 

14) My teachers expect me 

to continue studying 
5 4 3 2 1 

15) Other please indicate here: 

 

http://www.surveymonkey.net/MySurvey_EditPage.aspx?sm=kjMWFOc3yt2ynmvM2M2CvKZRZ4tjk8Nq9yW1Y2WMM76xnIxS1JR6XRSmlJljhl8j&TB_iframe=true&height=450&width=650
http://www.surveymonkey.net/MySurvey_EditPage.aspx?sm=kjMWFOc3yt2ynmvM2M2CvKZRZ4tjk8Nq9yW1Y2WMM76xnIxS1JR6XRSmlJljhl8j&TB_iframe=true&height=450&width=650
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SECTION 3: ABOUT YOUR EXPERIENCES FOR STUDYING AT UNIVERSITY IN THE 

LAST YEAR 

In this section, there are some questions about your experiences for studying at university. 

Please answer each item by selecting one option. 

 

13. I spent the following time per week in independent/private study. 

 0 – 5 hours  

 6 – 10 hours 

 11 – 15 hours 

 16 – 20 hours 

 Over 20 hours 

 

14. To what extent do you agree with the following statements regarding your experiences 

for learning at university?  

 Strongly 

agree 

Agree  Not sure Disagre

e 

Strongly 

disagree 

1)  I can combine study with paid 

work 
5 4 3 2 1 

2) Having ready access to my 

lecturers and tutors outside of 

face-to-face teaching is important 

to my success at university  

5 4 3 2 1 

3) My learning involves 

independent/private study 
5 4 3 2 1 

4) Interactive sessions with other 

students are important to my 

learning 

5 4 3 2 1 

5) It is probably not all that 

important for me to attend most 

lectures   

5 4 3 2 1 

6) I have activities other than 

university that might affect my 

ability to study  

5 4 3 2 1 

7) I expect to continue studying after 

I obtain my degree 
5 4 3 2 1 

8) I am interested in considering 

opportunities for Research whilst 

undertaking university study 

5 4 3 2 1 

9) I am interested in considering a 

career in research  
5 4 3 2 1 
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SECTION 4: ABOUT YOUR ALTRUISTIC ATTITUDES 

In this section, there are some questions about your altruistic attitudes. Please answer each item 

by selecting one option. 

 

15. To what extent do you agree with the following statements? 

 Strongly 

agree 

Agree Not sure Disagree Strongly 

disagree 

1) Working with the poor is 

important for practice of 

medicine 

5 4 3 2 1 

2) Helping disadvantaged 

communities is important 

for practice of medicine 

5 4 3 2 1 

3) Doctors should be required 

to provide medical care to 

the disadvantaged 

5 4 3 2 1 

4) Doctors should volunteer 

some of their time to 

provide free services 

5 4 3 2 1 

5) I feel personally responsible 

for providing services to the 

disadvantaged 

5 4 3 2 1 

6) I would be interested in 

volunteering on my own 

time for programs which 

provide medical care for the 

disadvantaged during my 

medical school experiences 

5 4 3 2 1 

7) All medical students should 

become involved in 

community health efforts 

5 4 3 2 1 

8) Society is responsible for 

providing for the health care 

of all its members 

5 4 3 2 1 
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17. If you would like to be entered into a draw for an iTunes voucher, please provide you 

email address. This email address will not be stored with your questionnaire responses 

and not used for any other purpose. 

 

Are you happy to be entered into the draw? 

 Yes    No 

 

 If yes, your e-mail address: ________________________ 

 

 

ANY OTHER COMMENTS: 

 

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 

 

 

 

Thank you for completing this questionnaire, we greatly appreciate it. Your completed 

questionnaire will be collected after the lecture
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Appendix 4 Entry follow-up questiionnaire
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MedEEM 

 
Medical Students Expectations, Experiences  

and Motivation Study 

 

 

 

 

 

March 2013  
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Questionnaire on medical students expectations, experiences  

and motivation at the University of Adelaide 

Purpose of this questionnaire 

This questionnaire aims to explore your reasons for studying medicine and your 

experiences of learning at University. We are interested in the change of motivation and 

expectation/experiences at the time of application, during preclinical and clinical 

training and how this is associated with your altruistic attitudes. This information will in 

turn have implications for the selection, training, and development of future medical 

applicants and students. 

Management and Security of Data 

The information that you provide on this questionnaire is entirely confidential. Data will 

only be accessible by the researchers and results will only be reported in an aggregated 

format. You will generate a project ID in order to match your response with the one 

year ago. At no time will identifiable individual data be reported. 

Consent 

Your participation is voluntary and your consent to participate in this study is implied 

by the return of this questionnaire. 

Instructions 

This questionnaire will take less than 15 minutes to complete. Most questions only 

require a tick in the appropriate box, but some will ask you to provide additional 

comment. 

By completing the questionnaire, you can elect to go into the draw for a $20 iTunes 

voucher (10 vouchers available). We look forward to receiving your questionnaire. 

 

If you have any queries, please do not hesitate to contact either: 

Prof. Maree O‘Keefe, Faculty of Health Sciences, University of Adelaide 

Ph: +61 8 8303 3864 maree.okeefe@adelaide.edu.au 

or 

A.Prof. Caroline Laurence, Discipline of General Practice, University of Adelaide  

Ph: +61 8 8313 4951 caroline.laurence@adelaide.edu.au  

mailto:maree.okeefe@adelaide.edu.au
mailto:caroline.laurence@adelaide.edu.au
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Instructions: please circle answers, mark × in boxes or give your answer where appropriate 

Replies are strictly confidential. Please answer all questions. 

 

CREATING YOUR PROJECT ID 

As part of this study, we have asked all applicants for 2012 entry to participate in an on-line 

survey last year (prior to your interview). To keep you anonymous we ask you to generate a 

unique ID using the instructions below. This should be the same as the one you generated in the 

on-line survey one year ago. 

 

Please indicate the last two letters of your given name (e.g. the last two letters of Bill  

Jobs's given name are ―ll‖)  

   

Please indicate your month of birth (e.g. ―06‖ for June; ―12‖ for December)  

   

Please indicate how many siblings you have (e.g. ―00‖ for none; ―03‖ for three siblings) 

   

Putting these together, a person named Bill Jobs, born in June, and with 3 siblings will generate 

the ID: ll060305 

In this case, your project ID is: 
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SECTION 1: ABOUT YOUR REASONS FOR STUDYING MEDICINE 

In this section, there are some questions about your reasons for continuing to study medicine. 

Please answer each item by selecting one option. 

 

1. Please rate the importance of the following statements for your reasons for continuing to 

study medicine. 

Reasons Very 

important  

Slightly 

important 

Not sure Not 

important 

Not at all 

important 

1) I have scientific curiosity 5 4 3 2 1 

2) I have a desire for helping 

others 
5 4 3 2 1 

3) Professional independence is 

important to me 
5 4 3 2 1 

4) I have previous experiences 

with illness (personal or 

family) 

5 4 3 2 1 

5) I am attracted to the high 

prestige associated with 

medicine 

5 4 3 2 1 

6) I have relatives in health care 5 4 3 2 1 

7) Medicine will provide 

intellectual satisfaction 
5 4 3 2 1 

8) I have a desire to 

cure/prevent diseases 
5 4 3 2 1 

9) My parents expect me to 

continue studying medicine 
5 4 3 2 1 

10) A high income is important 

to me 
5 4 3 2 1 

11) I enjoy interacting with 

people 
5 4 3 2 1 

12) Most of my friends are 

studying medicine 
5 4 3 2 1 

13) Having job security is 

important to me 
5 4 3 2 1 

14) My teachers expect me to 

continue studying 
5 4 3 2 1 

15) Other please indicate here: 
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SECTION 2: ABOUT YOUR EXPERIENCES AT UNIVERSITY IN THE LAST YEAR 

In this section, there are some questions about your experiences for studying at university. 

Please answer each item by selecting one option. 

2. I spent the following time per week in independent/private study. 

 0 – 5 hours  

 6 – 10 hours 

 11 – 15 hours 

 16 – 20 hours 

 Over 20 hours 

 

3. To what extent do you agree with the following statements regarding your experiences 

for learning at university?  

 Strongly 

agree 

Agree Not sure Disagree  Strongly 

disagree 

1) I can combine study with paid 

work 
5 4 3 2 1 

2) Having ready access to my 

lecturers and tutors outside of 

face-to-face teaching is 

important to my success at 

university  

5 4 3 2 1 

3) My learning involves 

independent/private study 
5 4 3 2 1 

4) Interactive sessions with other 

students are important to my 

learning 

5 4 3 2 1 

5) It is probably not all that 

important for me to attend most 

lectures   

5 4 3 2 1 

6) I have activities other than 

university that might affect my 

ability to study  

5 4 3 2 1 

7) I expect to continue studying 

after I obtain my degree 
5 4 3 2 1 

8) I am interested in considering 

opportunities for research 

whilst undertaking university 

study 

5 4 3 2 1 

9) I am interested in considering a 

career in research  
5 4 3 2 1 
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SECTION 3: ABOUT YOUR ALTRUISTIC ATTITUDES 

In this section, there are some questions about your altruistic attitudes. Please answer each item 

by selecting one option. 

4. To what extent do you agree with the following statements? 

 Strongly 

agree 

Agree Not sure Disagre

e  

Strongly 

disagree 

1) Working with the poor is 

important for practice of medicine 
5 4 3 2 1 

2) Helping disadvantaged 

communities is important for 

practice of medicine 

5 4 3 2 1 

3) Doctors should be required to 

provide medical care to the 

disadvantaged 

5 4 3 2 1 

4) Doctors should volunteer some of 

their time to provide free services 
5 4 3 2 1 

5) I feel personally responsible for 

providing services to the 

disadvantaged 

5 4 3 2 1 

6) I would be interested in 

volunteering on my own time for 

programs which provide medical 

care for the disadvantaged during 

my medical school experiences 

5 4 3 2 1 

7) All medical students should 

become involved in community 

health efforts 

5 4 3 2 1 

8) Society is responsible for 

providing for the health care of all 

its members 

5 4 3 2 1 
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5. If you would like to be entered into a draw for an iTunes voucher, please provide you 

email address. This email address will not be stored with your questionnaire responses 

and not used for any other purpose. 

 

Are you happy to be entered into the draw? 

 Yes    No 

 

 If yes, your e-mail address: ________________________ 

 

 

ANY OTHER COMMENTS: 

 

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 

 

 

 

Thank you for completing this questionnaire, we greatly appreciate it.
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Appendix 5 Fourth-year follow-up questionnaire
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MedEEM 

 
Medical Students Expectations, Experiences  

and Motivation Study 

 

 

 

 

 

June 2013  



 

299 

Questionnaire on medical students expectations, experiences  

and motivation at the University of Adelaide 

Purpose of this questionnaire 

This questionnaire aims to explore your reasons for studying medicine and your 

experiences of learning at University. We are interested in the change of motivation and 

expectation/experiences at the time of application, during preclinical and clinical 

training and how this is associated with your altruistic attitudes. This information will in 

turn have implications for the selection, training, and development of future medical 

applicants and students. 

Management and Security of Data 

The information that you provide on this questionnaire is entirely confidential. Data will 

only be accessible by the researchers and results will only be reported in an aggregated 

format. You will generate a project ID in order to match your response with the one 

year ago. At no time will identifiable individual data be reported. 

Consent 

Your participation is voluntary and your consent to participate in this study is implied 

by the return of this questionnaire. 

Instructions 

This questionnaire will take less than 15 minutes to complete. Most questions only 

require a tick in the appropriate box, but some will ask you to provide additional 

comment. 

By completing the questionnaire, you can elect to go into the draw for a $20 iTunes 

voucher (10 vouchers available). We look forward to receiving your questionnaire. 

 

If you have any queries, please do not hesitate to contact either: 

Prof. Maree O‘Keefe, Faculty of Health Sciences, University of Adelaide 

Ph: +61 8 8303 3864 maree.okeefe@adelaide.edu.au 

or 

A.Prof. Caroline Laurence, Discipline of General Practice, University of Adelaide  

Ph: +61 8 8313 4951 caroline.laurence@adelaide.edu.au 

Instructions: please circle answers, mark × in boxes or give your answer where appropriate 

mailto:maree.okeefe@adelaide.edu.au
mailto:caroline.laurence@adelaide.edu.au
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Replies are strictly confidential. Please answer all questions. 

 

CREATING YOUR PROJECT ID 

As part of this study, we have asked you to participate in a survey last year. To keep you 

anonymous we ask you to generate a unique ID using the instructions below. This should be the 

same as the one you generated in the survey one year ago. 

 

Please indicate the last two letters of your given name (e.g. the last two letters of Bill  

Jobs's given name are ―ll‖)  

   

Please indicate your month of birth (e.g. ―06‖ for June; ―12‖ for December)  

   

Please indicate how many siblings you have (e.g. ―00‖ for none; ―03‖ for three siblings) 

   

Please indicate the last two digits of your current postcode (e.g. ―05‖ for ―5005‖) 

   

Putting these together, a person named Bill Jobs, born in June, with 3 siblings and the postcode 

―5005‖ will  

generate the ID: ll060305 

In this case, your project ID is: 
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SECTION 1: ABOUT YOUR REASONS FOR STUDYING MEDICINE 

In this section, there are some questions about your reasons for continuing to study medicine. 

Please answer each item by selecting one option. 

1. Please rate the importance of the following statements for your reasons for continuing to 

study medicine. 

Reasons Very 

important  

Slightly 

important 

Not sure Not 

important 

Not at all 

important 

1) I have scientific curiosity 1 2 3 4 5 

2) I have a desire for helping 

others 
1 2 3 4 5 

3) Professional independence is 

important to me 
1 2 3 4 5 

4) I have previous experiences 

with illness (personal or 

family) 

1 2 3 4 5 

5) I am attracted to the high 

prestige associated with 

medicine 

1 2 3 4 5 

6) I have relatives in health care 1 2 3 4 5 

7) Medicine will provide 

intellectual satisfaction 
1 2 3 4 5 

8) I have a desire to 

cure/prevent diseases 
1 2 3 4 5 

9) My parents expect me to 

continue studying medicine 
1 2 3 4 5 

10) A high income is important to 

me 
1 2 3 4 5 

11) I enjoy interacting with 

people 
1 2 3 4 5 

12) Most of my friends are 

studying medicine 
1 2 3 4 5 

13) Having job security is 

important to me 
1 2 3 4 5 

14) My teachers expect me to 

continue studying medicine 
1 2 3 4 5 

15) Other  please indicate here: 
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SECTION 2: ABOUT YOUR EXPERIENCES AT UNIVERSITY IN THE LAST YEAR 

In this section, there are some questions about your experiences for studying at university. 

Please answer each item by selecting one option. 

2. I spent the following time per week in independent/private study. 

 0 – 5 hours  

 6 – 10 hours 

 11 – 15 hours 

 16 – 20 hours 

 Over 20 hours 

3. To what extent do you agree with the following statements regarding your experiences 

for learning at university?  

 Strongly 

agree 

Agree Not sure Disagree  Strongly 

disagree 

1) I can combine study with 

paid work 
5 4 3 2 1 

2) Having ready access to my 

lecturers and tutors outside 

of face-to-face teaching is 

important to my success at 

university  

5 4 3 2 1 

3) My learning involves 

independent/private study 
5 4 3 2 1 

4) Interactive sessions with 

other students are important 

to my learning 

5 4 3 2 1 

5) It is probably not all that 

important for me to attend 

most lectures   

5 4 3 2 1 

6) I have activities other than 

university that might affect 

my ability to study  

5 4 3 2 1 

7) I expect to continue 

studying after I obtain my 

degree 

5 4 3 2 1 

8) I am interested in 

considering opportunities 

for research whilst 

undertaking university 

study 

5 4 3 2 1 

9) I am interested in 

considering a career in 

research  

5 4 3 2 1 
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SECTION 3: ABOUT YOUR ALTRUISTIC ATTITUDES 

In this section, there are some questions about your altruistic attitudes. Please answer each item 

by selecting one option. 

 

4. To what extent do you agree with the following statements? 

 Strongly 

agree 

Agree Not sure Disagree  Strongly 

disagree 

1) Working with the poor is 

important for practice of 

medicine 

5 4 3 2 1 

2) Helping disadvantaged 

communities is important for 

practice of medicine 

5 4 3 2 1 

3) Doctors should be required to 

provide medical care to the 

disadvantaged 

5 4 3 2 1 

4) Doctors should volunteer 

some of their time to provide 

free services 

5 4 3 2 1 

5) I feel personally responsible 

for providing services to the 

disadvantaged 

5 4 3 2 1 

6) I would be interested in 

volunteering on my own time 

for programs which provide 

medical care for the 

disadvantaged during my 

medical school experiences 

5 4 3 2 1 

7) All medical students should 

become involved in 

community health efforts 

5 4 3 2 1 

8) Society is responsible for 

providing for the health care 

of all its members 

5 4 3 2 1 
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5. If you would like to be entered into a draw for an iTunes voucher, please provide you email 

address. This email address will not be stored with your questionnaire responses and not 

used for any other purpose. 

 

Are you happy to be entered into the draw? 

 Yes    No 

 

 If yes, your e-mail address: ________________________ 

 

 

ANY OTHER COMMENTS: 

 

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 ____________________________________________________________________________  

 

 

 

 

Thank you for completing this questionnaire, we greatly appreciate it. 
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Appendix 6 University of Adelaide Human Research Ethics 

Committee approval  
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Appendix 7 Medical program Curriculum Committee 

Approval
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Appendix 8 Pilot study package
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August 2011 

 

Dear medical student, 

Thank you for agreeing to pilot the questionnaire for the study Motivation, Learning 

Expectation and Experiences of Students Applying to and Study in Medicine at the 

University of Adelaide. Your participation is most appreciated.  

This questionnaire aims to explore medical students‘ reasons for learning medicine, 

their altruistic attitude and their expectation and experiences of learning at University. 

This information will in turn have implications for the selection, training, and 

development of future medical applicants and students. Before implementing this 

questionnaire on a larger scale it is important to determine how much time it takes to 

complete the questionnaire, whether any item in the questionnaire is unclear, confusing 

or could be improved. Therefore your feedback is very valuable.   

Enclosed in the envelope are an information sheet, the questionnaire and a feedback 

sheet. We would like to ask you to complete the questionnaire and the feedback sheet. 

Please put the completed ones back into the envelope and return it as soon as possible. 

Thank you for your participation. 

 

Yours sincerely 

Maoyi Xu 

PhD Candidate 

Discipline of Paediatrics/General Practice  



 

312 

Instructions: please circle answers, mark × in boxes or give your answer where 

appropriate. 

Replies are strictly confidential. Please answer all questions. 

 

YOUR PROJECT ID:  

Some of you may be invited to do a follow-up questionnaire 12 months later. In order to 

pair the answers of the same participant and to protect the participants‘ personal 

information, we ask every responder to generate a project ID by the identifier 

calculation as below: 

 

Please indicate the last two letters of your given name (e.g. the last two letters of Bill 

Jobs‘s given name are ―ll‖) 

⁮  

Please indicate your month of birth (e.g. ―06‖ for June; ―12‖ for December) 

⁮  

Please indicate the number of your siblings (e.g. ―00‖ for none; ―03‖ for three siblings) 

⁮  

A person named Bill Jobs, born in June and with 3 siblings will generate the ID: ll0603 

In this case, your project ID is: ⁮ ⁮ ⁮ ⁮ ⁮  

 

SECTION 1: ABOUT YOU:  

This section will collect information regarding your personal information, cultural 

background, educational background and family background. 

 

1. Sex: ⁮ Male  Female 

 

2. Age in years: __________ 

 

3. Country of Birth: __________ 

└If not Australia, how many years have you 

been living here for? __________ 
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4. What is your country of citizenship?  

 Australian 

 Other (please specify)  ________________________________  

 

5. What is the main language spoken at home? 

 English  

 Another language other than English (please specify) ______________  

 

6. Where did you complete your secondary schooling? 

 Australia 

└  Government school (i.e. public)  

 Non-Government school (i.e. private) 

 Other:  ___________________  

 Other country (please specify) _________________________  

 

7. Please select which of the following categories best describes your Father‘s 

main occupation: 

   ⁮  Managers (e.g. advertising manager) 

   ⁮  Professional  

└    Medicine 

       Nursing 

       Other health (e.g. pharmacist) 

       Other Professional (e.g. 

art/education/business/law) 

   ⁮  Technicians and Trades Workers (e.g. electrician) 

⁮  Community and Personal Service Workers (e.g. child care 

worker) 

   ⁮  Clerical and Administrative Workers (e.g. secretary) 

   ⁮  Sales Workers (e.g. sales representative) 

   ⁮  Machinery Operators and Drivers (e.g. bus drivers) 

   ⁮  Labourers (e.g. construction labourers) 

   ⁮  Unemployed/home duties 
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8. Please select which of the following categories best describes your Mother‘s 

main occupation: 

   ⁮  Managers (e.g. advertising manager) 

   ⁮  Professional  

└    Medicine 

       Nursing 

       Other health (e.g. pharmacist) 

       Other Professional (e.g. 

art/education/business/law) 

   ⁮  Technicians and Trades Workers (e.g. electrician) 

   ⁮  Community and Personal Service Workers (e.g. child care 

worker) 

   ⁮  Clerical and Administrative Workers (e.g. secretary) 

   ⁮  Sales Workers (e.g. sales representative) 

   ⁮  Machinery Operators and Drivers (e.g. bus drivers) 

   ⁮  Labourers (e.g. construction labourers) 

   ⁮  Unemployed/home duties 

 

9. Have any of your other family members (except your patents) worked in a health 

related profession 

 No 

 Yes 

If yes, what health profession  ____________________________  

 

10. Have you applied to other medical schools? 

 Yes 

  └If yes, how many? __________ 

 No 

  



 

315 

SECTION 2: ABOUT YOUR REASONS FOR APPLYING TO MEDICAL SCHOOL 

This section will collect information regarding your reasons for applying to study medicine. 

Please answer each item by selecting one option. 

 

11. Please rate the importance of the following statements for your reasons for applying to 

medical school. 

Reasons Very 

important  

Slightly 

important 

Not sure Not 

important 

Not at all 

important 

1) I have scientific curiosity 5 4 3 2 1 

2) I have a desire for helping 

others 
5 4 3 2 1 

3) Professional independence 

is important to me 
5 4 3 2 1 

4) I have previous 

experiences with illness 

(personal or family) 

5 4 3 2 1 

5) I am attracted to the high 

prestige associated with 

medicine 

5 4 3 2 1 

6) I have relatives in health 

care 
5 4 3 2 1 

7) Medicine will provide 

intellectual satisfaction 
5 4 3 2 1 

8) I have a desire to 

cure/prevent diseases 
5 4 3 2 1 

9) My parents expect me to 

study medicine 
5 4 3 2 1 

10) A high income is 

important to me 
5 4 3 2 1 

11) I enjoy interacting with 

people 
5 4 3 2 1 

12) Most of my friends are 

applying to medicine 
5 4 3 2 1 

13) Having job security is 

important to me 
5 4 3 2 1 

14) My teachers expect me to 

apply to medicine  
5 4 3 2 1 

15) Other Please indicate here: 
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SECTION 3: YOUR EXPECTATIONS FOR STUDYING AT UNIVERSITY 

This section will collect information regarding your expectations for studying at university. 

Please answer each item by selecting one option. 

 

12. How much time per week do you expect to spend in independent/private study at 

university?  

 0 – 5 hours  

 6 – 10 hours 

 11 – 15 hours 

 16 – 20 hours 

 Over 20 hours 

 

13. To what extent do you agree with the following statements regarding your expectation 

for learning at university?  

 Strongly 

agree 

Agree Not sure Disagre

e 

Strongly 

disagree 

1) I expect to be able to combine 

study with paid work 
5 4 3 2 1 

2) Having ready access to my 

lecturers and tutors outside of 

face-to-face teaching will be 

important to my success at 

university  

5 4 3 2 1 

3) I anticipate that my learning will 

involve independent/private study 
5 4 3 2 1 

4) Interactive sessions with other 

students will be important to my 

learning 

5 4 3 2 1 

5) It is probably not all that 

important for me to attend most 

lectures    

5 4 3 2 1 

6) I have activities other than 

university that might affect my 

ability to study  

5 4 3 2 1 

7) I expect to continue studying after 

I obtain my degree 
5 4 3 2 1 

8) I am interested in considering 

opportunities for Research whilst 

undertaking university study 

5 4 3 2 1 

9) I am interested in considering a 

career in research  
5 4 3 2 1 
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SECTION 4: YOUR ALTRUISITC ATTITUDES 

This section will collect information regarding your altruistic attitudes. Please answer each item 

by selecting one option. 

 

14. To what extent do you agree with the following statements? (please circle the 

appropriate score) 

 Strongly 

agree 

Agree Not sure Disagree Strongly 

disagree 

1) Working with the poor is 

important for practice of 

medicine 

5 4 3 2 1 

2) Helping disadvantaged 

communities is important for 

practice of medicine 

5 4 3 2 1 

3) Doctors should be required to 

provide medical care to the 

disadvantaged 

5 4 3 2 1 

4) Doctors should volunteer 

some of their time to provide 

free services 

5 4 3 2 1 

5) I feel personally responsible 

for providing services to the 

disadvantaged 

5 4 3 2 1 

6) I would be interested in 

volunteering on my own time 

for programs which provide 

medical care for the 

disadvantaged during my 

medical school experiences 

5 4 3 2 1 

7) All medical students should 

become involved in 

community health efforts 

5 4 3 2 1 

8) Society is responsible for 

providing for the health care 

of all its members 

5 4 3 2 1 
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Motivation, Learning Expectation and Experiences of Students Applying to and Study 

in Medicine at the University of Adelaide  

Feedback Sheet 

 

Once you have completed the questionnaire, please complete this feedback sheet. 

 

1. Name of person completing feedback sheet   

2. Did you understand all of the questions?  Yes  No 

If no, please list the questions you did not understand and the reason why? 

 

 

 

 

 

 

3. Approximately how long did it take you to complete the questionnaire? 

             (minutes) 

4. Would you prefer to complete the questionnaire:  on-line  on paper 

5. Was there sufficient space for extra comments?  Yes  No 

6. Please rate the overall ease of completion of the questionnaire 

Very Hard Uncertain Very easy to  

complete  complete 

 1 2 3 4 5 

Any other comments 

 

 

 

 

Thank you for your time in completing the questionnaire and feedback sheet. 
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Appendix 9 Bivariate analysis of the associations between 

medical applicants’ expectations of learning at university and 

socio-demographic characteristics 
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Characteristics 

  

I expected to be able to combine study with paid work 

Having ready access to my lecturers and tutors outside 

of face-to-face teaching will be important to my success 

at university 

Mean SD Median 
Interquartile 

range 

z a / 

K-W χ2 b 
p* Mean SD Median 

Interquartile 

range 

z / 

K-W χ2  
p 

Sex     -1.25 0.211     -1.43 0.152 

Male 3.62 0.83 4 3-4   3.87 0.81 4 3-4   

Female 3.73 0.83 4 3-4   3.97 0.78 4 4-4   

Country of birth     -0.73 0.467     -1.01 0.312 

Australia 3.65 0.84 4 3-4   3.89 0.79 4 4-4   

Other countries 3.71 0.82 4 3-4   3.96 0.84 4 4-5   

Citizenship     0.02 0.986     -1.46 0.144 

Australian 3.67 0.83 4 3-4   3.89 0.82 4 3-4   

Other 3.67 0.81 4 3-4   4.08 0.65 4 4-4   

Language spoken at home     -1.67 0.095     -2.54 0.011 

English 3.63 0.85 4 3-4   3.85 0.81 4 3-4   

Other 3.79 0.76 4 3-4   4.09 0.74 4 4-5   

Family members working in health-related 

profession (except parents) 
    -0.73 0.464     -0.59 0.557 

Yes 3.62 0.84 4 3-4   3.87 0.83 4 4-4   

No 3.70 0.84 4 3-4   3.94 0.78 4 4-4   
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Characteristics 

  

I expected to be able to combine study with paid work 

Having ready access to my lecturers and tutors outside 

of face-to-face teaching will be important to my success 

at university 

Mean SD Median 
Interquartile 

range 

z a / 

K-W χ2 b 
p* Mean SD Median 

Interquartile 

range 

z / 

K-W χ2  
p 

Father‘s occupation     -1.75 0.079     -0.84 0.400 

Heath-related profession 3.55 0.75 4 3-4   3.86 0.78 4 3-4   

Other profession 3.69 0.85 4 3-4   3.93 0.81 4 4-4   

Mother‘s occupation     0.95 0.344     -1.35 0.176 

Heath-related profession 3.74 0.82 4 3-4   3.82 0.84 4 3-4   

Other profession 3.64 0.83 4 3-4   3.94 0.79 4 4-4   

Father‘s highest level of complete 

educational qualification 
    0.83 0.406     0.50 0.620 

Bachelor or above 3.68 0.84 4 3-4   3.91 0.84 4 4-4   

Below bachelor  3.63 0.80 4 3-4   3.91 0.66 4 4-4   

Mother‘s highest level of complete 

educational qualification 
    0.29 0.772     -0.83 0.406 

Bachelor or above 3.68 0.85 4 3-4   3.88 0.83 4 3-4   

Below bachelor  3.64 0.79 4 3-4   3.99 0.71 4 4-4   

Secondary schooling     4.56 0.102     2.06 0.357 

Aust government school 3.74 0.88 4 3-4   3.98 0.83 4 4-4   

Aust non-government school 3.66 0.80 4 3-4   3.87 0.80 4 3-4   

Other country 3.33 0.76 3 3-4   3.92 0.65 4 4-4   
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Characteristics 

  

I anticipated that my learning will involve 

independent/private study 

Interactive sessions with other students will be 

important to my learning 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Sex     -1.14 0.253     0.16 0.870 

Male 4.71 0.51 5 4-5   4.55 0.65 5 4-5   

Female 4.78 0.43 5 5-5   4.56 0.56 5 4-5   

Country of birth     0.75 0.454     -0.40 0.689 

Australia 4.75 0.49 5 5-5   4.55 0.59 5 4-5   

Other countries 4.72 0.47 5 4-5   4.55 0.67 5 4-5   

Citizenship     -0.89 0.372     0.13 0.894 

Australian 4.73 0.48 5 5-5   4.56 0.61 5 4-5   

Other 4.79 0.46 5 5-5   4.54 0.62 5 4-5   

Language spoken at home     1.90 0.058     -0.73 0.464 

English 4.77 0.45 5 5-5   4.55 0.59 5 4-5   

Other 4.64 0.56 5 4-5   4.57 0.69 5 4-5   

Family members working in health-related 

profession (except parents) 
    1.05 0.295     0.40 0.687 

Yes 4.77 0.45 5 5-5   4.58 0.58 5 4-5   

No 4.72 0.50 5 4-5   4.54 0.64 5 4-5   
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Characteristics 

  

I anticipated that my learning will involve 

independent/private study 

Interactive sessions with other students will be 

important to my learning 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Father‘s occupation     -0.47 0.641     -1.47 0.141 

Heath-related profession 4.74 0.44 5 4-5   4.52 0.52 5 4-5   

Other profession 4.74 0.49 5 5-5   4.57 0.64 5 4-5   

Mother‘s occupation     -0.00 0.997     -0.95 0.342 

Heath-related profession 4.76 0.43 5 5-5   4.53 0.54 5 4-5   

Other profession 4.73 0.50 5 5-5   4.56 0.64 5 4-5   

Father‘s highest level of complete 

educational qualification 
    0.26 0.797     0.88 0.377 

Bachelor or above 4.74 0.47 5 5-5   4.57 0.60 5 4-5   

Below bachelor  4.73 0.52 5 5-5   4.49 0.64 5 4-5   

Mother‘s highest level of complete 

educational qualification 
    0.91 0.364     1.94 0.053 

Bachelor or above 4.75 0.46 5 5-5   4.59 0.60 5 4-5   

Below bachelor  4.70 0.54 5 4-5   4.47 0.65 5 4-5   

Secondary schooling     0.57 0.752     0.31 0.858 

Aust government school 4.73 0.54 5 5-5   4.55 0.66 5 4-5   

Aust  non-government school 4.74 0.46 5 4-5   4.55 0.58 5 4-5   

Other country 4.83 0.38 5 5-5   4.58 0.65 5 4-5   
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Characteristics 

  

It is probably not all that important for me to attend 

most lectures 

I have activities other than university that might affect 

my ability to study 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Sex     1.42 0.156     1.57 0.116 

Male 1.75 0.73 2 1-2   2.76 0.97 3 2-3   

Female 1.70 0.86 2 1-2   2.59 0.92 3 2-3   

Country of birth     -2.33 0.020     0.36 0.717 

Australia 1.67 0.74 2 1-2   2.70 0.97 3 2-3   

Other countries 1.89 0.89 2 1-2   2.66 0.92 3 2-3   

Citizenship     -1.33 0.184     -0.34 0.731 

Australian 1.71 0.77 2 1-2   2.68 0.96 3 2-3   

Other 1.90 0.90 2 1-2   2.73 0.89 3 2-3   

Language spoken at home     -2.26 0.024     -1.76 0.079 

English 1.68 0.77 2 1-2   2.65 0.95 3 2-3   

Other 1.89 0.84 2 1-2   2.84 0.96 3 2-4   

Family members working in health-related 

profession (except parents) 
    0.38 0.703     -1.10 0.270 

Yes 1.76 0.83 2 1-2   2.61 0.94 3 2-3   

No 1.71 0.77 2 1-2   2.74 0.96 3 2-3   
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Characteristics 

  

It is probably not all that important for me to attend 

most lectures 

I have activities other than university that might affect 

my ability to study 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Father‘s occupation     -0.26 0.799     -0.57 0.567 

Heath-related profession 1.67 0.63 2 1-2   2.63 0.93 3 2-3   

Other profession 1.75 0.83 2 1-2   2.70 0.96 3 2-3   

Mother‘s occupation     -0.10 0.917     -0.14 0.890 

Heath-related profession 1.72 0.73 2 1-2   2.64 0.94 3 2-3   

Other profession 1.74 0.81 2 1-2   2.70 0.95 3 2-3   

Father‘s highest level of complete 

educational qualification 
    0.05 0.962     0.31 0.757 

Bachelor or above 1.74 0.82 2 1-2   2.71 0.98 3 2-3   

Below bachelor  1.71 0.69 2 1-2   2.64 0.88 3 2-3   

Mother‘s highest level of complete 

educational qualification 
    0.33 0.741     0.76 0.449 

Bachelor or above 1.75 0.83 2 1-2   2.71 0.96 3 2-3   

Below bachelor  1.69 0.70 2 1-2   2.63 0.94 3 2-3   

Secondary schooling     4.64 0.098     1.23 0.542 

Aust government school 1.77 0.78 2 1-2   2.75 0.97 3 2-3   

Aust  non-government school 1.67 0.76 2 1-2   2.65 0.96 3 2-3   

Other country 2.13 1.08 2 1-2.5   2.75 0.79 3 2-3   
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Characteristics 

  

I expect to continue studying after I obtain my degree 
I am interested in considering opportunities for 

research whilst undertaking university studies 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Sex     -0.28 0.784     0.73 0.467 

Male 4.26 0.79 4 4-5   4.10 0.71 4 4-5   

Female 4.30 0.75 4 4-5   4.06 0.70 4 4-5   

Country of birth     -1.98 0.048     -0.86 0.393 

Australia 4.23 0.80 4 4-5   4.06 0.73 4 4-5   

Other countries 4.40 0.69 5 4-5   4.14 0.64 4 4-5   

Citizenship     -0.57 0.566     0.03 0.978 

Australian 4.27 0.78 4 4-5   4.08 0.73 4 4-5   

Other 4.35 0.70 4 4-5   4.10 0.56 4 4-4   

Language spoken at home     -0.73 0.464     -1.27 0.203 

English 4.25 0.80 4 4-5   4.05 0.73 4 4-5   

Other 4.35 0.68 4 4-5   4.18 0.63 4 4-5   

Family members working in health-related 

profession (except parents) 
    1.08 0.282     0.68 0.497 

Yes 4.31 0.82 4 4-5   4.10 0.76 4 4-5   

No 4.26 0.74 4 4-5   4.07 0.68 4 4-5   
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Characteristics 

  

I expect to continue studying after I obtain my degree 
I am interested in considering opportunities for 

research whilst undertaking university studies 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Father‘s occupation     -2.78 0.006     -1.44 0.151 

Heath-related profession 4.08 0.81 4 4-5   3.99 0.69 4 4-4   

Other profession 4.33 0.76 4 4-5   4.11 0.71 4 4-5   

Mother‘s occupation     -0.10 0.920     0.24 0.811 

Heath-related profession 4.25 0.80 4 4-5   4.09 0.74 4 4-5   

Other profession 4.28 0.77 4 4-5   4.08 0.69 4 4-5   

Father‘s highest level of complete 

educational qualification 
    -0.28 0.780     -0.22 0.823 

Bachelor or above 4.27 0.79 4 4-5   4.08 0.73 4 4-5   

Below bachelor  4.31 0.73 4 4-5   4.11 0.60 4 4-4   

Mother‘s highest level of complete 

educational qualification 
    2.85 0.004     0.28 0.779 

Bachelor or above 4.34 0.74 4 4-5   4.08 0.73 4 4-5   

Below bachelor  4.09 0.83 4 4-5   4.08 0.65 4 4-4   

Secondary schooling     0.71 0.702     4.13 0.127 

Aust government school 4.34 0.69 4 4-5   4.20 0.66 4 4-5   

Aust  non-government school 4.24 0.81 4 4-5   4.02 0.74 4 4-5   

Other country 4.29 0.81 4.5 4-5   4.08 0.58 4 4-4   
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Characteristics 

  

I am interested in considering a career in research 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p 

Sex     0.03 0.975 

Male 3.36 0.84 3 3-4   

Female 3.34 0.92 3 3-4   

Country of birth     -0.90 0.366 

Australia 3.32 0.88 3 3-4   

Other countries 3.43 0.87 3 3-4   

Citizenship     -0.62 0.534 

Australian 3.34 0.88 3 3-4   

Other 3.42 0.79 3 3-4   

Language spoken at home     -1.88 0.061 

English 3.31 0.88 3 3-4   

Other 3.51 0.84 3 3-4   

Family members working in health-related 

profession (except parents) 
    -1.24 0.217 

Yes 3.28 0.89 3 3-4   

No 3.40 0.86 3 3-4   

Father‘s occupation     -1.97 0.049 

Heath-related profession 3.19 0.91 3 3-4   

Other profession 3.39 0.86 3 3-4   
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Characteristics 

  

I am interested in considering a career in research 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p 

Mother‘s occupation     -1.14 0.256 

Heath-related profession 3.27 0.93 3 3-4   

Other profession 3.38 0.85 3 3-4   

Father‘s highest level of complete 

educational qualification 
    0.12 0.903 

Bachelor or above 3.35 0.89 3 3-4   

Below bachelor  3.35 0.81 3 3-4   

Mother‘s highest level of complete 

educational qualification 
    -0.21 0.833 

Bachelor or above 3.35 0.90 3 3-4   

Below bachelor  3.36 0.80 3 3-4   

Secondary schooling     1.68 0.432 

Aust government school 3.44 0.86 3 3-4   

Aust  non-government school 3.30 0.88 3 3-4   

Other country 3.36 0.08 3 3-4   
Note: * Mann Whitney U-test or Kruskal Wallis test as appropriate; 
a
 z score for Mann Whitney U-test; 

b
 K-W χ

2
 for Kruskal Wallis test, only for the comparison by secondary schooling. 
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Appendix 10 Bivariate analysis of the associations between 

fourth year medical students’ experiences of learning at 

university and socio-demographic characteristics 
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Characteristics 

  

I can combine study with paid work 

Having ready access to my lecturers and tutors 

outside of face-to-face teaching important to my 

success at university 

Mean SD Median Inter-quartile 

range 

z a / 

K-W χ2 b 

p* Mean SD Median Inter-quartile 

range 

z / 

K-W χ2 

p 

Sex     0.35 0.724     -1.47 0.141 

Male 3.22 1.12 2.5 2-3   3.14 1.02 3 2-4   

Female 3.16 1.34 3 2-4   3.47 1.04 4 3-4   

Country of birth     2.58 0.010     -2.70 0.007 

Australia 3.41 1.22 4 2-4   3.13 1.02 3 2-4   

Other countries 2.76 1.24 2 2-4   3.68 0.99 4 3-4   

Citizenship     1.97 0.049     -1.51 0.130 

Australian 3.26 1.24 4 2-4   3.27 1.06 3 2.5-4   

Other 2.61 1.24 2.5 2-4   3.72 0.89 4 3-4   

Language spoken at home     0.39 0.700     -0.97 0.334 

English 3.17 1.27 3 2-4   3.01 1.02 3 3-4   

Other 3.06 1.26 3 2-4   3.56 1.15 4 3-4   

Family members working in health-related 

profession (except parents) 
    -0.25 0.801     -0.97 0.328 

Yes 3.12 1.20 3 2-4   3.22 1.07 3 3-4   

No 3.17 1.33 3 2-4   3.47 1.01 4 3-4   
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Characteristics 

  

I can combine study with paid work 

Having ready access to my lecturers and tutors 

outside of face-to-face teaching important to my 

success at university 

Mean SD Median Inter-quartile 

range 

z a / 

K-W χ2 b 

p* Mean SD Median Inter-quartile 

range 

z / 

K-W χ2 

p 

Father‘s occupation     1.07 0.281     -0.02 0.985 

Heath-related profession 3.34 1.23 4 2-4   3.31 1.15 3.5 3-4   

Other profession 3.06 1.27 3 2-4   3.37 1.00 3 3-4   

Mother‘s occupation     0.55 0.585     0.05 0.961 

Heath-related profession 3.25 1.24 3.5 2-4   3.31 1.18 4 2.5-4   

Other profession 3.10 1.28 3 2-4   3.37 0.98 3 3-4   

Father‘s highest level of complete 

educational qualification 
    0.66 0.508     0.306 0.002 

Bachelor or above 3.19 1.26 3 2-4   3.52 1.03 4 3-4   

Below bachelor  3.00 1.29 3 2-4   2.84 0.90 3 2-3   

Mother‘s highest level of complete 

educational qualification 
    -0.14 0.887     0.59 0.559 

Bachelor or above 3.13 1.28 3 2-4   3.38 1.12 3.5 3-4   

Below bachelor  3.18 1.24 3 2-4   3.29 0.87 3 3-4   

Secondary schooling     15.74  < 0.001     4.84 0.089 

Aust government school 2.71 1.33 2 2-4   3.08 1.10 3 2-4   

Aust  non-government school 3.57 1.09 4 3-4   3.32 1.03 3 3-4   

Other country 2.33 1.14 2 2-3   3.83 0.86 4 3-4   
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Characteristics 

  

My learning involves independent/private study 
Interactive sessions with other students are important 

to my learning 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Sex     -0.71 0.479     0.823 0.822 

Male 4.67 0.53 5 4-5   4.06 0.92 4 4-5   

Female 4.74 0.47 5 5-5   4.09 0.74 4 4-5   

Country of birth     -0.36 0.722     0.34 0.737 

Australia 4.70 0.49 5 4-5   4.08 0.84 4 4-5   

Other countries 4.73 0.50 5 5-5   4.07 0.75 4 4-4   

Citizenship     0.65 0.514     -0.11 0.916 

Australian 4.73 0.50 5 4.5-5   4.08 0.78 4 4-5   

Other 4.67 0.49 5 4-5   4.06 0.94 4 4-5   

Language spoken at home     0.08 0.936     -0.08 0.932 

English 4.71 0.50 5 4-5   4.06 0.86 4 4-5   

Other 4.72 0.46 5 4-5   4.17 0.51 4 4-4   

Family members working in health-related 

profession (except parents) 
    -0.02 0.986     0.78 0.435 

Yes 4.71 0.50 5 4-5   4.18 0.60 4 4-5   

No 4.72 0.50 5 4-5   3.98 0.95 4 4-5   
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Characteristics 

  

My learning involves independent/private study 
Interactive sessions with other students are important 

to my learning 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Father‘s occupation     -0.17 0.866     0.75 0.455 

Heath-related profession 4.72 0.46 5 4-5   4.16 0.77 4 4-5   

Other profession 4.71 0.51 5 4-5   4.04 0.82 4 4-5   

Mother‘s occupation     0.77 0.441     0.38 0.708 

Heath-related profession 4.78 0.42 5 5-5   4.03 1.03 4 4-5   

Other profession 4.69 0.53 5 4-5   4.10 0.68 4 4-5   

Father‘s highest level of complete 

educational qualification 
    -0.38 0.704     1.04 0.330 

Bachelor or above 4.70 0.51 5 4-5   4.13 0.77 4 4-5   

Below bachelor  4.76 0.44 5 5-5   3.92 0.91 4 4-4   

Mother‘s highest level of complete 

educational qualification 
    0.38 0.704     -0.59 0.553 

Bachelor or above 4.72 0.51 5 4.5-5   4.06 0.79 4 4-5   

Below bachelor  4.71 0.46 5 4-5   4.12 0.84 4 4-5   

Secondary schooling     3.13 0.210     1.69 0.429 

Aust government school 4.92 0.28 5 5-5   4.25 0.79 4 4-5   

Aust  non-government school 4.65 0.55 5 4-5   4.02 0.77 4 4-4   

Other country 4.67 0.49 5 4-5   4.06 0.94 4 4-5   
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Characteristics 

  

It is probably not all that important for me to attend 

most lectures 

I have activities other than university that might affect 

my ability to study 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Sex     2.73 0.006     0.55 0.576 

Male 3.69 1.01 4 3-4.5   3.81 1.06 4 3-4.5   

Female 3.03 1.14 3 2-4   3.68 1.10 4 3-5   

Country of birth     1.17 0.239     2.69 0.007 

Australia 3.38 1.04 3 3-4   3.95 1.01 4 4-5   

Other countries 3.10 1.26 3 2-4   3.39 1.11 3 3-4   

Citizenship     -0.25 0.807     0.89 0.371 

Australian 3.25 1.12 3 2-4   3.76 1.08 4 3-5   

Other 3.33 1.24 3 2-4   3.56 1.10 3.5 3-4   

Language spoken at home     0.38 0.703     2.42 0.016 

English 3.29 1.16 3 2-4   3.83 1.07 4 3-5   

Other 3.17 1.04 3 2-4   3.22 1.00 3 2-4   

Family members working in health-related 

profession (except parents) 
    0.94 0.347     1.16 0.246 

Yes 3.67 1.09 3 3-4   3.84 1.11 4 3-5   

No 3.17 1.17 3 2-4   3.62 1.06 4 3-4   
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Characteristics 

  

It is probably not all that important for me to attend 

most lectures 

I have activities other than university that might affect 

my ability to study 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Father‘s occupation     1.53 0.126     1.86 0.064 

Heath-related profession 3.50 1.22 4 2.5-4   4.00 1.05 4 3.5-5   

Other profession 3.16 0.09 3 2-4   3.60 1.08 4 3-4   

Mother‘s occupation     1.64 0.102     0.25 0.800 

Heath-related profession 3.53 1.16 4 2.5-4   3.72 1.22 4 3-5   

Other profession 3.14 1.11 3 2-4   3.73 1.02 4 3-4   

Father‘s highest level of complete 

educational qualification 
    -0.74 0.462     -0.31 0.756 

Bachelor or above 3.21 1.18 3 2-4   3.70 1.11 4 3-5   

Below bachelor  3.44 0.96 3 3-4   3.80 1.00 4 4-4   

Mother‘s highest level of complete 

educational qualification 
    0.65 0.519     1.23 0.217 

Bachelor or above 3.31 1.19 3 2-4   3.81 1.10 4 3-5   

Below bachelor  3.18 1.03 3 2-4   3.56 1.05 4 3-4   

Secondary schooling     0.61 0.738     6.79 0.034 

Aust government school 3.42 1.06 4 3-4   3.42 1.32 4 2-4.5   

Aust  non-government school 3.23 1.09 3 2-4   3.98 0.89 4 4-5   

Other country 3.17 1.38 3 2-4   3.28 1.13 3 3-4   



 

337 

Characteristics 

  

I expect to continue studying after I obtain my degree 
I am interested in considering opportunities for 

research whilst undertaking university studies 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Sex     0.07 0.942     0.25 0.805 

Male 4.14 1.05 4 4-5   3.31 1.43 4 2-4.5   

Female 4.24 0.72 4 4-5   3.24 1.39 3 2-4   

Country of birth     -1.68 0.092     -1.40 0.163 

Australia 4.07 0.96 4 4-5   3.10 1.45 3 2-4   

Other countries 4.41 0.59 4 4-5   3.51 1.31 4 3-5   

Citizenship     -1.20 0.232     -0.63 0.527 

Australian 4.15 0.88 4 4-5   3.21 1.45 3 2-4.5   

Other 4.44 0.62 4.5 4-5   3.50 1.15 3.5 3-4   

Language spoken at home     -1.05 0.296     -1.06 0.289 

English 4.15 0.90 4 4-5   3.19 1.44 3 2-4   

Other 4.44 0.51 4 4-5   3.61 1.20 4 3-5   

Family members working in health-related 

profession (except parents) 
    0.32 0.750     -0.83 0.407 

Yes 4.16 1.03 4 4-5   3.14 1.43 3 2-4   

No 4.25 0.65 4 4-5   3.38 1.38 4 2-5   
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Characteristics 

  

I expect to continue studying after I obtain my degree 
I am interested in considering opportunities for 

research whilst undertaking university studies 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p Mean SD Median 

Interquartile 

range 

z / 

K-W χ2 
p 

Father‘s occupation     -0.02 0.981     0.04 0.971 

Heath-related profession 4.13 1.07 4 4-5   3.22 1.66 3.5 1-5   

Other profession 4.24 0.73 4 4-5   3.29 1.28 3 2-4   

Mother‘s occupation     0.71 0.475     -1.33 0.183 

Heath-related profession 4.28 0.85 4 4-5   2.97 1.53 3 1-4   

Other profession 4.17 0.85 4 4-5   3.40 1.32 4 2-5   

Father‘s highest level of complete 

educational qualification 
    -0.15 0.885     0.14 0.889 

Bachelor or above 4.18 0.90 4 4-5   3.27 1.42 3 2-5   

Below bachelor  4.28 0.68 4 4-5   3.24 1.36 4 2-4   

Mother‘s highest level of complete 

educational qualification 
    0.62 0.537     1.09 0.276 

Bachelor or above 4.22 0.90 4 4-5   3.35 1.48 4 2-5   

Below bachelor  4.18 0.76 4 4-5   3.09 1.22 3 2-4   

Secondary schooling     0.75 0.688     0.98 0.614 

Aust government school 4.21 0.98 4 4-5   3.00 1.50 3 2-4   

Aust  non-government school 4.15 0.86 4 4-5   3.32 1.41 3.5 2-5   

Other country 4.39 0.61 4 4-5   3.44 1.25 3.5 3-4   
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Characteristics 

  

I am interested in considering a career in research 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p 

Sex     0.51 0.608 

Male 2.50 1.30 2 1-4   

Female 3.36 1.22 2 1-3   

Country of birth     -3.12 0.002 

Australia 2.11 1.21 2 1-3   

Other countries 2.85 1.17 3 2-4   

Citizenship     -3.05 0.002 

Australian 2.25 1.23 2 1-3   

Other 3.17 1.04 3 3-4   

Language spoken at home     -2.67 0.008 

English 2.26 1.21 2 1-3   

Other 3.11 1.18 3 2-4   

Family members working in health-related 

profession (except parents) 
    -0.94 0.347 

Yes 2.29 1.19 2 1-3   

No 2.53 1.30 2 1-3   

Father‘s occupation     0.37 0.710 

Heath-related profession 2.50 1.34 2 1-3.5   

Other profession 2.37 1.21 2 1-3   
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Characteristics 

  

I am interested in considering a career in research 

Mean SD Median 
Interquartile 

range 

z / 

K-W χ2 
p 

Mother‘s occupation     -0.72 0.475 

Heath-related profession 2.31 1.33 2 1-3   

Other profession 2.46 1.21 2 1-3   

Father‘s highest level of complete 

educational qualification 
    1.00 0.319 

Bachelor or above 2.47 1.21 2 2-3   

Below bachelor  2.24 1.36 2 1-3   

Mother‘s highest level of complete 

educational qualification 
    0.32 0.753 

Bachelor or above 2.46 1.31 2 1-3   

Below bachelor  2.32 1.12 2 1-3   

Secondary schooling     9.71 0.008 

Aust government school 2.29 1.40 2 1-3   

Aust non-government school 2.22 1.15 2 1-3   

Other country 3.22 1.06 3 3-4   
Note: * Mann Whitney U-test or Kruskal Wallis test as appropriate; 
a
 z score for Mann Whitney U-test; 

b
 K-W χ

2
 for Kruskal Wallis test, only for the comparison by secondary schooling. 
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