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Research Background  

It seems that medicine is a very attractive study choice, as the number of applicants 

often outruns the availability of study places. Most universities have therefore introduced 

selection criteria for acceptance to their programs. These selection criteria are commonly 

based on cognitive factors, such as grade point average scores and/or scores on 

performance tests, information that has shown to be reliable, valid and transparent (Monroe, 

Quinn, Samuelson, Dunleavy, & Dowd, 2013; Searle & McHarg, 2003).  

Nevertheless, although only the best performing applicants become accepted to the 

medical studies’ selection process, the attrition rates during the programs are on average 

around 10%, differing across universities (from 1.5% to 25% in the study of Lievens, Ones, 

& Dilchert, 2009; from 2.4% to 26.2% in the study of O’Neill, Hartvigsen, Wallstedt, 

Korsholm, & Eika, 2011). O’Neill et al. (2011) indicate that the rate is lower for 

universities with a selection procedure compared to universities without such a procedure. 

For example, universities in Switzerland that have selected medical students based on an 

ability test report higher study success rates (or lower attrition rates) than universities 

without a selection procedure (Bericht des Bundesrates, 2011). The same applies for 

Austria where university programs with admission restrictions (e.g., medical studies) have 

the lowest drop‐out rates (Österreichische Universitätskonferenz, 2014). The selection 

procedure itself also seems to have an influence on the drop‐out rate of medical students 

(Schripsema, van Trigt, Borleffs, & Cohen‐Schotanus, 2014; Urlings‐Strop, Stijnen, 

Themmen, & Splinter, 2009). Urlings‐Strop et al. (2009) show that the rates of dropping 

out were higher for lottery‐admitted students than for students who were selected based on 

a step‐wise procedure. Although the drop-out rate at universities with an admission 

procedure is relatively low compared to non‐selective universities; nevertheless every 

student who drops out is one too much.  

Dropping out from a medical curriculum has considerable consequences for both the 

student (e.g., painful experience) and society (e.g., loss of public money), as described in 

the literature (Lievens et al., 2009; Maher et al., 2013; O’Neill et al., 2011; Wright, Scott, 

Woloschuk, & Brenneis, 2004). Moreover, since the study places in the medical studies are 

limited, a decrease of the attrition rate is certainly required (Maher et al., 2013). 
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Apart from ensuring that students successfully finish their studies, another aim of the 

selection process should be to guarantee that medicine graduates eventually indeed enter 

into the medical profession (Powis, 1994). Dropping out during a medical program clearly 

has undesirable effects for a country’s patient‐centered care system. Too many graduates 

not working as physicians in the medical sector may lead to a critical shortage in the 

medical care workers supply. The number of medical students or graduates that aspires a 

career as a family doctor has steadily declined in the last decade, which may have serious 

consequences for the sustainability of the health care system in the future. Although 

recruitment problems for family doctors are not present everywhere, they certainly exist in 

countries like Germany (Deutsch, Hönigschmid, Frese, & Sandholzer, 2013), Switzerland 

(Bericht des Bundesrates, 2011), U.S.A. (Osborn, 1993) and Canada (Wright et al. 2004).  

Applicants with the highest potential to both graduate and start working as physicians 

should certainly be admitted to the medical studies. Wanting to become a physician is an 

educational decision that includes a vocational choice during one’s study (Elam, 1994). The 

first decision involves studying medicine and leads to a university degree, whereas the 

second decision demands students deciding for a particular specialty within a wide variety 

of job options (Borges & Savickas, 2002, 2014; Duffy & Richard, 2006). Specialty choices 

have far‐reaching consequences for the future personal lives of students because the length 

and difficulty of the training vary depending on the chosen specialty (Furnham, Pendleton, 

& Manicom, 1981). Moreover, the consequences differ among specialties in terms of work 

settings (e.g., work hours; salary) and work tasks (Borges & Savickas, 2002; Iserson, 2003). 

While medical students form a relative homogenous group as regards their cognitive 

abilities (following a quite uniform curriculum), differences among them become obvious 

during the practical training after university graduation (Borges & Savickas, 2002). As 

Powis (1994) has pointed out, the academically best performing students are not always the 

ones who will perform the best as physicians. Therefore, we argue that the selection process 

should also include non‐cognitive measurements which were shown to predict academic 

achievement of students on top of their prior performance at high school. 

Conscientiousness, for example, has been shown to be one of the most important 

personality traits for achieving study success (e.g., Lievens et al., 2009). However, the 

quality criteria related to the non‐cognitive factors (e.g., validity) are generally too 

uncertain to serve as a basis for the selection of applicants (Benbassat & Baumal, 2007). 



CHAPTER 1 

14 

Nevertheless, the implementation of non‐cognitive factors into the admission process has 

been increasingly proposed of late (Benbassat & Baumal, 2007; Lievens et al., 2009; Powis, 

1994). It is now acknowledged that to be able to make a well‐informed study decision, 

medical applicants should also be informed about issues such as study requirements, the 

most common misconceptions about the medical programs, and the advanced practical 

training after university graduation. The medical programs’ admission process, therefore, 

comprises more than merely selecting the applicants on the basis of their cognitive abilities 

(Kyllonen, Walters, & Kaufman, 2005; Lievens et al., 2009). For example, when choosing 

a study, it may be very useful to compare one’s characteristics to the characteristics of the 

aspired work environment. Becoming a family doctor presumably requires a different set of 

attitudes than becoming a scientific researcher. The former group is presumably more 

motivated to counsel others compared with the group who is heading for an academic 

career. In a matching procedure, an adequate identification of the attitudes considered to be 

essential for the medical program is essential. In addition, students need to be sufficiently 

informed about the diverse work environments within the medical field (Borges, Savickas, 

& Jones, 2004; Taber, Hartung, & Borges, 2011). Persons who have more insights into 

their personality and know more about the requirements of diverse environments are 

expected to make better fitting career decisions than less informed persons, that is, with 

regard to choosing a career that fits their personal characteristics. Furthermore, medical 

schools could consider implementing formal programs particularly focused on assisting 

medical students in making their specialty choice (Iserson, 2003). Withdrawal later on in 

the medical program leads to similar consequences such as early drop‐out (e.g., with 

negative effects on one’s personal life), which in turn implies that acquired qualifications 

are not transferred to the work environment (O’Neill et al., 2011).  

In general, the selection procedure is best thought of as a holistic process. A process that 

enables applicants to carefully map out their personality, needs, and work aspirations, so 

they can make a well‐informed study decision before taking part in the selective 

performance test. The challenge of the admission process is to identify the best fitting 

applicants before selecting the best performing applicants. The admission process should 

therefore result in a selection of applicants who have both the appropriate vocational 

interests to become physicians and the cognitive abilities required to pass the program. 

However, in the medical domain, the identification of selection criteria for study admission 
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and the investigation of the influence of determinants (e.g., cognitive and non‐cognitive 

factors) on academic success have appeared to be separate research topics (Robbins, 

Lauver, Le, Davis, Langley & Carlstrom, 2004). The present thesis is particularly focused 

on both the predictive value of non‐cognitive factors (personal characteristics, vocational 

interests, study expectations) for academic success in the medical study as well as on the fit 

between these non-cognitive factors and the working environment students aspire after 

graduation.  

The Value of Non‐Cognitive Factors in Medical Studies  

Non‐cognitive factors have been defined to refer to the ‘typical’ behavior of an 

individual by explaining this individual’s preferences and/or conduct in a specific situation 

(Mount, Barrick, Scullen, & Rounds, 2005). As such they provide additional information 

on the cognitive factors, which generate knowledge about an individual’s ‘maximal’ 

behavior in a performance situation (Ackerman, Chamorro‐Premuzic, & Furnham, 2011; 

Goff & Ackerman, 1992). There is consensus that cognitive factors are the best predictors 

of academic achievement (Furnham, Chamorro‐Premuzic, & McDougall, 2003; Lievens et 

al., 2009; Robbins et al., 2004). Cognitive factors indicate an individual’s intellectual 

ability, usually measured based on scores on intelligence tests and/or past academic 

achievement (Ackerman et al., 2011; Furnham et al., 2003; Robbins et al., 2004). 

Nevertheless, recent research has frequently suggested to also integrating non‐cognitive 

factors into the admission processes (Kyllonen et al., 2005; Lievens et al., 2009; Monroe et 

al., 2013; Searle & McHarg, 2003). This proposition is motivated by the argument that the 

impact of cognitive factors seems to decrease in higher education (due to range restriction), 

whereas non‐cognitive factors provide useful information about students’ study behaviors 

throughout all educational stages (Lievens et al., 2009; Robbins et al., 2004; Trapmann, 

Hell, Hirn, & Schuler, 2007). Moreover, another valuable contribution of non‐cognitive 

factors is that they are amenable to change through suitable interventions (e.g., Robbins et 

al., 2004). For example, students with a low degree of self‐efficacy may profit from 

cognitive‐behavioral interventions (Bresó, Schaufeli, & Salanova, 2011). In general, 

personal characteristics can be considered as beneficial in that they provide study‐relevant 

information which supplements the knowledge of the individuals’ cognitive abilities. This 
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information concerns students’ working behavior (e.g., hard work; time spent studying) that 

most likely has an influence on students at risk for performance difficulties.  

The value of non‐cognitive factors within the admission process depends on at least two 

conditions. First, they have to correlate with the desirable outcome variables. In higher 

education, there are traditionally two indicators of academic achievement, namely grades 

and highest level of educational attainment (Ackerman et al., 2011). Prior research has 

indicated that personal characteristics are significantly related to students’ study success 

(Lievens et al., 2009; Robbins et al., 2004; Trapmann et al., 2007). For example, students’ 

self‐efficacy (e.g., confidence in their abilities) as well as their conscientiousness have been 

meaningful success predictors (Robbins et al., 2004; Trapmann et al., 2007). Second, it is 

argued that non‐cognitive factors provide information in addition to that supplied by 

cognitive factors in predicting study success. Again, this seems to be the case. Prior 

research has shown that personality characteristics explain an additional amount of variance 

in students’ study success on top of the impact of the cognitive factors (Ferguson, James, 

O’Hehir, & Sanders, 2003; Robbins et al., 2004; Trapmann et al., 2007). The following Big 

Five personality traits have been identified: extraversion, neuroticism or emotional stability, 

agreeableness, conscientiousness, and openness, which are commonly agreed upon as the 

basic constructs for characterizing people (DeRaad & Schouwenburg, 1996; Kyllonen et 

al., 2005; Richardson, Bond, &Abraham, 2012). These traits consist of six facets that 

measure personality on a more specific level than the broader trait factors (McCrae & 

Costa, 1997). Research on the stability of the personality traits have shown that personality 

is a relative stabile construct roughly until young adulthood (e.g., Caspi, Roberts, & Shiner, 

2005; Conley, 1984; Costa, McCrae, & Holland, 1984). For example, Pullmann, Raudsepp 

and Allik (2006) reported in a longitudinal study that the individual‐level of the personality 

traits does not differ remarkably between adolescents and young adults. Another important 

finding in this respect is that the link between personality traits and achievement 

measurements stays significant after controlling for ability differences (Caspi et al., 2005). 

This taken together with findings that personality characteristics correlate with achievement 

measurements makes it feasible to use personality characteristics as predictors for study 

success. As already indicated, although the predictive validity of cognitive factors for 

academic achievement has been well confirmed (explained amount of variance around 25% 

within a university setting), there is still an additional amount of variance that needs to be 
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explained (Robbins et al., 2004; Trapmann et al., 2007). One of the most promising 

personality factors to explain this variance has been shown to be conscientiousness 

(Robbins et al., 2004; Trapmann et al., 2007). The contribution of conscientiousness has 

often been discussed in terms of factors such as motivation, the will to achieve, and self‐

control, which seem to become more important in higher education (Busato, Prins, Elshout, 

& Hamaker, 2000; O’Connor & Paunonen, 2007).  

As aforementioned, the decision to study medicine involves the vocational choice of a 

certain work environment. However, studies have shown that applicants are not being 

informed adequately enough about this issue before the study of their choice starts (Marley 

& Carman, 1999). And this situation does not seem to improve much during the course of 

the study, since a substantial number of medical students (around 20%) have remained 

undecided about their further careers during their programs (Guntern, Korpershoek, & van 

der Werf, 2015; Kassebaum & Szenas, 1995). This may be caused by the fact that these 

students did not sufficiently think through their study choice prior to the admission process. 

Major reasons for wanting to study medicine are the wish to help others and the intellectual 

challenge (Farrokhi‐Khajeh‐Pasha, Nedjat, Mohammadi, Rad, & Majdzadeh, 2014; 

McHugh, Corrigan, Sheikh, Lehane, Broe, & Hill, 2011). In addition, applicants have 

mentioned promising career perspectives (e.g., earning a lot of money, low risk of 

unemployment), the encouragement of significant others (family member, relatives and 

close friends) and having received good high school grades (Draper & Louw, 2007; 

Farrokhi‐Khajeh‐Pasha et al., 2014; Marley & Carman, 1999). It is therefore essential that 

applicants are provided with objective and reliable information about the work 

environments of physicians already at the time of their study choice. 

Nonetheless, choosing a medical specialty after university graduation is known to be 

demanding. And the fact that there is little information available to distinguish among the 

different work environments does not make it any easier. Iserson (2003) has argued that 

medicine offers “more options for its practitioners than any other profession” (as cited in 

Stratton, Witzke, Elam, & Cheever, 2005, p. 36). So far, however, previous research 

(Borges & Savickas, 2002; Borges et al., 2004; Elam, 1994; Taber et al., 2011) has mainly 

focused on the description of patient‐oriented (e.g., family medicine) versus technique‐

oriented specialties (e.g., surgery). Patient‐oriented specialties involve the interaction with 

patients, while more technique‐oriented specialties concentrate on particular areas of the 
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body and the use of technical skills and instruments (Yufit, Pollock, & Wasserman, 1969). 

In this context, it was found that physicians working in more patient‐oriented specialties 

have higher scores on social aspects, whereas the physicians in technique‐oriented 

specialties are more interested in realistic aspects (Borges et al., 2004). A third type of work 

environment for physicians is research, which involves non‐clinical activities such as 

teaching and administration (Yufit et al., 1969). Not having enough information available to 

be able to distinguish among all of these options at the time of the study decision may well 

explain the inadequate insight that graduates have into their actual career preferences.  

Research Topics 

The overall goal of this thesis has been to explore the relevance of non‐cognitive factors 

(personal characteristics, vocational interests, study expectations) within the medical 

program. Obviously, applicants should be supported in their study decision whether the 

program of their choice is the ‘right’ one for them. In this light, additional knowledge about 

the impact of personality characteristics and self‐efficacy on the academic achievement of 

students on top of their prior performance is crucial. As previously mentioned, the added 

value of non‐cognitive factors in the admission procedure depends on the associations 

between the non‐cognitive factors with the desirable outcome variables and the amount of 

additional information provided by these factors on top of cognitive factors. Additionally, 

during their medical program, students have to choose between a particular specialty and a 

non‐clinical profession. This decision seems to be one of the most difficult decisions after 

entering medical school (Kassamali, Gill, Murphy, Cheetham, & Ali, 2013). Therefore, 

more research is needed to better understand factors influencing medical students’ further 

career decisions and to be better able to advise them in this respect (Kassamali et al., 2013). 

So far, relatively little is known about the association between students’ vocational interests 

and their aspired career choices. Although there is a large amount of medical specialties and 

subspecialties, for research purposes the work settings investigated are usually based on the 

classification of patient‐oriented versus technique‐oriented specialties (Borges et al., 2004; 

Taber et al., 2011). The contribution of this thesis to the prior research is that it presents a 

finer‐tuned approach to taking the clinical specialties (family doctor, specialist working in a 

private practice, and specialist working in a hospital), the non‐clinical professions 
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(scientific researcher) and a medically related job (dentist) into account. Furthermore, the 

present thesis has aimed to characterize the pool of medical applicants by focusing on both 

their scores on interest variables and personal characteristics. Another focus has been to 

examine if applicants’ study expectations match the medical students’ actual perceptions of 

the study environment.  

The thesis research is based on five samples from Switzerland and Austria, two 

containing medical applicants (Sample 1: N = 5607 with 63% female and 37% male 

applicants; Sample 2: N = 1899 with 63% female and 37% male applicants) and three 

containing medical students in their pre‐clinical years (Sample 1: 863 with 54% female and 

46% male; Sample 2: 788 with 55% female and 45% male; Sample 3: 347 with 56% female 

and 44% male). The admission procedures in these countries were as follows: 1. High 

school graduates applied for the medical program, 2. Applicants were informed about the 

self‐administrated assessment (participation on voluntary basis), 3. Applicants received 

feedback about their non‐cognitive measurement scores and 4. Applicants had to participate 

in a selective ability test in order to get study permission. A broad range of variables were 

taken into account to address the research topics. The scales included in the personality 

assessment were self‐discipline, emotional stability and social activity (based on the Five 

Factor Model of Personality) with the addition of self‐efficacy; social, investigative, 

artistic, realistic, enterprising and conventional interests for the interests assessment (based 

on the RIASEC model of Holland, 1996, 1997), and the addition of prestige associated with 

the various work environments (referred to as prestige); practical focus of the studies, 

workload, learning strategies and study demands for the expectation questionnaire. 

In the next section, the theory of vocational choice will be briefly explained (Holland, 

1959). Holland’s theory, which states that individuals typically search for environments that 

allow them to satisfy their interests, has been well investigated and often used in the 

analysis of individuals’ work choices (Gottfredson, 1999; Holland, 1959, 1996, 1997). 

Holland’s theory has also provided a useful framework for the investigation of this thesis’ 

research topics, in particular for the exploration of students’ aspired work environments. 

Subsequently, the aims and the research questions of this thesis are explained in further 

detail. 
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Holland’s Theory of Vocational Choice 

The theoretical background of this thesis is based on Holland’s theory of vocational 

choice (Holland, 1959). This theory provides a theoretical framework for counseling 

individuals in their vocational choices and predicting their work performance and 

satisfaction once they have chosen a certain work environment. The theory assumes that 

individuals are the product of the interaction with their environment, including peers, 

parents and significant others. While interacting with others, an individual “develops a 

hierarchy of habitual or preferred methods for dealing with environmental tasks” (Holland, 

1959, p. 35). Furthermore, an individual searches for an occupational environment that 

enables him/her to satisfy his/her hierarchy of orientations. According to the theory, 

individuals and environments can be described via six orientations or (personality) types 

(Holland, 1996, 1997). These orientations include the individuals’ interests and values as 

well as their styles of interaction, such as preferences in these respects or tendencies to 

avoid interaction with others. At the same time, the professional occupations can be also 

categorized based on these orientations. Next, we present a short description of the 

categories (of individuals), often referred to as the RIASEC types (Holland, 1996, 1997). A 

more comprehensive description of these types is provided in the subsequent Chapters.  

 

- Realistic type: works in a realistic environment, likes to manipulate things. This 

individual tends to avoid the interaction with others.  

- Investigative type: enjoys to explore and understand scientific phenomena. This 

individual does not like to sale his/her activities. He/she is more interested in 

developing new knowledge. 

- Artistic type: has a dominant artistic orientation with a high interest in creative 

activities. He/she is more open‐minded than the other types and dislikes routines.  

- Social type: is strongly motivated to help, teach and counsel other people. This 

type considers itself as empathic and having interpersonal skills. This individual is 

not interested in mechanical and technical activities.  

- Enterprising type: likes to persuade others and tends to avoid scientific topics. 

- Conventional type: tries to establish and maintain routines. This individual 

dislikes ambiguous and unstructured activities. 
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Holland (1959, 1996, 1997) outlined several assumptions regarding the interaction 

among individuals and their vocational choice. In general, the theory assumes that 

individuals with accurate self‐knowledge are more capable of making adequate vocational 

choices than people with less self‐knowledge. “Self‐knowledge is defined as a person’s 

ability to make discriminations among potentials environments in terms of this own 

attributes” (Holland, 1959, p. 40). Thus, individuals with better knowledge of the different 

environments are better able to opt for a setting that is in line with their (personality) type. 

According to Holland’s theory, an individual’s career is more stable if he/she works in an 

environment that suits his/her personality type. Furthermore, if this is the case, this 

individual is assumed to perform better and be more satisfied with his/her career choices. 

More information about the theory of Holland and the study results on the congruence 

between the characterization of individuals and occupational environments are presented in 

the corresponding Chapters. 

Aims of This Thesis 

The first aim of this thesis has been to find out more about the composition of the pool 

of applicants for the medical studies with regard to applicants’ vocational interests (social, 

investigative, artistic, conventional, enterprising, realistic), their interest in prestigious 

professions and their personal characteristics (self‐discipline, self‐efficacy, social activity). 

Due to the fact that the medical programs offer a broad spectrum of education, combining 

the acquirement of a scientific knowledge base with the practical application of this 

knowledge, our initial pool of applicants was supposed to be relatively heterogeneous 

(Stratton et al., 2005). Nevertheless, in Switzerland and Austria a substantial number of 

applicants withdrew early in the admission process without participating in the selective 

performance test. The quality of the selection process, however, depends for a considerable 

part on a sufficiently motivated pool of applicants (Benbassat & Baumal, 2007). Apart from 

motivation, another aspect that has an influence on applicants’ prospective study behavior 

is study expectation (Draper & Louw, 2007; Pike, 2006). If the expectations regarding the 

study are not accurate, students may become disappointed and, in the worst case, drop‐out 

of their medical program. Therefore, we argued that broadening our knowledge of the 

initial group of applicants may, in a subsequent step, enable medical programs to prevent 
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potentially suitable applicants from dropping out early in the admission process. The 

specific research questions related to this first objective are the following: 

 

1. To what extent can subgroups of medical applicants be distinguished based upon 

their personal characteristics, vocational interests and level of prestige?  

2. To what extent do medical applicants’ study expectations differ from medical 

students’ study experiences?  

 

The second aim of this thesis has been to examine the impact of personality 

characteristics and self‐efficacy as predictors of students’ academic achievement on top of 

their prior performance. Earlier prediction models are typically focused on the personality 

variables as derived from the Five Factory Model of Personality (Ferguson et al., 2003; 

Lievens, Coetsier, De Fruyt, & Maeseneer, 2002; Lievens et al., 2009). The current thesis 

expands these earlier models by including self‐efficacy as additional predictor for students’ 

academic achievement. The inclusion of self‐efficacy rendered it possible to take students’ 

belief in their own abilities into account. As Bandura (1982) has argued, “perceived self‐

efficacy is concerned with judgements of how well one can execute courses of action 

required to deal with prospective situation” (p. 122). Furthermore, self‐efficacy was shown 

to be valuable in helping students with performance difficulties (Bresó et al., 2011). 

Another expansion of earlier prediction models has been to include students’ pre‐university 

performance to obtain information on the additional amount of variance explained by the 

personal characteristics. The research question in this context is: 

 

3. Do personality characteristics and self‐efficacy explain an additional amount of 

variance in medical students’ academic achievement on top of prior performance?  

 

The third aim of this thesis has been to investigate the relative impact of students’ 

vocational interests and their views regarding prestige on their aspired work environments. 

We added to Holland’s model by including prestige as predictor variable into the RIASEC 

scales. The rationale behind this inclusion is that prestige has been considered as an 

influential factor in individuals’ career decision‐making process (Gottfredson, 1996). 

Moreover, medical professions have been regarded to be highly prestigious (Furnham et al., 
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1981; Rosoff & Leone, 1991), whereas medical specialties differ with respect to the 

connected levels of prestige (Creed, Searle, & Rogers, 2010; Taber et al., 2011). More 

specifically, we formulated the following research question:  

 

4. Within the medical discipline, to what extent are students’ vocational interests and 

their preference for a prestigious career related to their aspired work environment? 

Outline of This Thesis 

Including the introduction, this thesis contains six Chapters.  

Chapter two explores the pool of medical applicants. Personal characteristics, vocational 

interests and level of prestige are used to identify medical applicant subgroups. 

Subsequently, the identified subgroups are related to the applicants’ high school 

performance, study choice certainty and aspired work environment to gain more insight into 

their career conceptions.  

The intention of Chapter three was to find out more about the applicants’ study 

expectations. Based on qualitative online interviews with medical students, lecturers and 

physicians the following topics were mentioned as possible areas of misconception: the 

practical focus of the studies, the workload, the learning strategies and the study demands. 

The link to the theory of Holland (1959, 1996, 1997) is such that expectations, which are 

based on an individual’s prior experiences, may have an influence on the work environment 

selected.  

Chapter four and five investigate the medical student samples. Chapter four studies the 

impact of students’ self‐discipline, social activity, emotional stability and self‐efficacy on 

their academic achievements in addition to the influence of their pre‐university 

performance. Selection of the personal characteristics was based on prior studies which 

have shown the impact of these variables (Lievens et al., 2009; Robbins et al., 2004; 

Trapmann et al., 2007). Here the benefits of the selected non‐cognitive factors over 

students’ cognitive abilities are discussed in terms of support programs for students with 

performing difficulties.  

Finally, Chapter five examines the relative impact of vocational interests and the level 

of prestige on students’ aspired work environments. These work environments include the 

options family doctor, specialist working in a private practice, specialist working in a 
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hospital, scientific researcher, and dentist. In addition, a category for undecided students 

was added. Among other benefits, this study provides information about the perceived 

value of prestige within the medical context in general, and in the different medical work 

environments in particular. 

The last Chapter presents a summary of the main results and offers an overall 

conclusion. Next, suggestions for further research and implications for theory development 

are made. The thesis ends with implications for practice such as the development of a self‐

administered assessment.  
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CHAPTER 2 

Profiling the Career Conceptions of Medical 

Applicants: Their Study Choice Certainty and 

Aspired Work Environment1  

                                                 
1 This chapter is under review as: Guntern, S., Korpershoek, H., & van der Werf, G. 

Profiling the Career Conceptions of Medical Applicants: Their Study Choice Certainty and 

Aspired Work Environment.  
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Abstract 

Since medical education attracts more applicants than there are study places available, 

the question has been raised how to select the best fitting applicants. Our approach to 

answering this question was two‐fold. First, we studied the medical applicants’ personal 

profiles, using data of 5607 participants in a self‐administered assessment. The items 

investigated included their vocational interests (Holland’s RIASEC scales), their interest in 

prestigious professions and their scores on self‐discipline, social activity and self‐efficacy. 

Second, latent class analysis (a person‐centered approach) was performed to identify 

distinct subgroups. The following 4‐cluster solution best fitted our data: a social, an 

investigative, a prestigious and an ambitious group. Next, we related these clusters to the 

applicants’ prior performance and their career conceptions, such as study choice certainty 

and aspired work environment. The results revealed that applicants from the investigative 

cluster were less convinced about studying medicine (31% agreed to this choice as 

compared to an average rate of 54% of the applicants from the other clusters) and less 

decided about their aspired work environment (21% were undecided as compared to an 

average rate of 12% of the applicants from the other clusters). Practical implications of the 

differences found among medical applicants are discussed. 

 

Keywords: Career conceptions – Applicants’ self‐selection – Latent class analysis – 

Non‐cognitive factors 
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Introduction and Problem Statement 

In the medical studies, the question how to select the best fitting students has recently 

become more relevant. This is because at many universities there are currently more 

applicants for these studies than available study places (O’Neill, Hartvigsen, Wallstedt, 

Korsholm, & Eika, 2011; Urlings‐Strop, Stijnen, Themmen, & Splinter, 2009). Therefore, 

most universities have introduced selection criteria for acceptance to the programs (for an 

overview see Benbassat & Baumal, 2007; Monroe, Quinn, Samuelson, Dunleavy, & Dowd, 

2013). Mostly, these criteria are based on cognitive factors, such as students’ high school 

grades or their performance on standardized tests. In recent years, however, the assessment 

of non‐cognitive factors, such as personality characteristics and motivational aspects, as 

well as demographic data has increasingly been considered (Monroe et al., 2013; Searle & 

McHarg, 2003). This development is partly the result of modifications to the medical 

curricula, which emphasize a more patient‐centered education approach with more 

teamwork than was the case in the past (Monroe et al., 2013). Furthermore, there is 

currently also a discussion in the medical field about selecting the ‘best suitable’ applicants 

in terms of future work requirements (Searle & McHarg, 2003). Becoming a family doctor, 

for example, requires empathic and communication skills. In general, however, the goal of 

the selection procedure lies in selecting those applicants who have a minimum chance of 

dropping out at a certain point in time, either during their studies or later on during their 

professional careers (Arulampalam, Naylor, & Smith, 2007). 

In previous research, the selection of the most promising applicants for the medical 

studies has generally been based on study success criteria (Monroe et al., 2013; O’Neill et 

al., 2011; Searle & McHarg, 2003). Less attention has been given to the consideration that 

any selection depends on the composition of the pool of applicants. Benbassat and Baumal 

(2007) argued that an effective self‐selection would improve the quality of the pool of 

suitable applicants. They proposed that providing applicants with appropriate information 

on specific issues such as the pressure of training and practice (e.g., high burn‐out rate 

among physicians) would contribute to the selection of suitable applicants. It was therefore 

presumed that having realistic information available about the medical curricula would 

enable prospective students to make better‐founded decisions regarding their study of 

choice.  
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One way of achieving this objective was to offer applicants a free and voluntary self‐

administered assessment. Such an assessment could give them a better impression of the 

medical studies. Moreover, the feedback would facilitate a comparison between the 

applicants and the current medical students (as reference group). In this way, study‐relevant 

personal characteristics desirable to become a successful student and future physician could 

be identified. For example, the comparison might reveal that an applicant was less 

interested in helping others than the majority of the medical students. However, since the 

medical education is very broad and has many different specializations, this applicant might 

nevertheless be a fit to become a successful and satisfied physician. The feedback received 

via the self‐administered assessment would enable applicants to think about their study 

choice in more depth and be more aware of their position relative to the average student. 

The actual purpose of this assessment was therefore not to select applicants, but to enable 

them to make well‐informed study decisions. Making a wise study decision requires a 

realistic perception of oneself and of the preferred study. Based on the congruence 

hypothesis, we argue that applicants will perform better and be more satisfied with their 

study choice if their personal characteristics are in line with the characteristics of their 

preferred study and working environment (Holland, 1996). 

As aforementioned, medicine offers a very broad program spectrum (combining natural 

sciences with practical aspects) and a variety of work environments (Stratton, Witzke, 

Elam, & Cheever, 2005). Our study is focused on realizing ways of obtaining a more 

elaborated picture of its applicants and their career conceptions. Therefore, we used the data 

of a self‐administered assessment already implemented which, among other issues, 

measured applicants’ non‐cognitive characteristics as well as some career‐related variables 

(e.g., performance, study choice, aspired work environment). These data allowed us to 

identify distinct subgroups of applicants based on their vocational interests, their interest in 

prestigious professions (referred to as prestige), their self‐discipline, their social activity 

and their self‐efficacy. Additionally, we aimed to describe the identified subgroups in more 

detail than only in terms of their non‐cognitive scale values. Therefore, we also looked at 

their performance at high school, their study choice certainty and their aspired work 

environment (referred to as career‐conception‐related variables).  

Our research has yielded specific additional knowledge that could be used in updating 

the current assessments. The more elaborate feedback resulting from our adaptations may 
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enable upcoming applicants to make better informed decisions regarding their choice to 

either opt or not opt for the medical studies. For example, more socially oriented applicants 

may benefit from the information that natural sciences are a key aspect in the first study 

years, while more investigative‐oriented applicants may find it useful to know that clinical 

clerkships form an integrative part later on in the studies. Because we linked the identified 

subgroups to their aspired work environment, the feedback could also address work options 

after graduation. For example, applicants who are more interested in investigative activities 

may appreciate additional information about non‐clinical job possibilities. In general, the 

current self‐administered assessments provide applicants with general objective information 

about the medical study programs. Providing realistic information during the admission 

process, however, is likely to result in a larger pool of well‐suitable applicants (Benbassat 

& Baumal, 2007; Lambe & Bristow, 2011). 

Holland’s Theory of Vocational Choice  

In vocational psychology, researchers and counselors often rely on the typology of 

Holland (1996) to describe people’s vocational identity. Holland (1996, 1997) proposed the 

following six (personality) types (abbreviated as RIASEC): realistic (e.g., practical and 

technical), investigative (e.g., analytic and intellectual), artistic (e.g., creative and 

expressive), social (e.g., helpful and empathic), enterprising (e.g., extroverted and assertive) 

and conventional (e.g., conforming and conscientious). The core of this theory is based on 

the person‐environment fit (P‐E fit), assuming that people seek out those environments in 

which their specific (personality) traits can best be expressed (Holland, 1996, 1997). Thus, 

individuals within a certain environment have similar personalities. So according to the 

theory, a person’s vocational behavior is substantially influenced by the fit between his/her 

personality and the characteristics of the environment. The better the fit, the higher the 

work satisfaction (Tranberg, Slane, & Ekeberg, 1993), work performance (Tracey & 

Robbins, 2006) and career stability (Donohue, 2006).  

Holland (1997) argued that there are several methods to measure (personality) type and 

classify occupations. The (personality) type of a person, which corresponds with the highest 

RIASEC scores, is usually assessed via a questionnaire (e.g., vocational preference 

inventory or self‐directed search), whereby the rank order of the scales represents the 

person’s personality pattern. The environment assessment technique (EAT) is a method to 
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describe environments using a three letter code. This description reflects the ranked scales 

of the individuals working in a certain environment. These people have been categorized 

beforehand into one of the six (personality) types based on their highest RIASEC score. A 

more complex analysis was performed to categorize the occupations as listed in the 

Dictionary of Holland Occupational Codes. According to Eggerth, Bowles, Tunick, and 

Andrew (2005), however, there is ‘no best method’ to classify environments. Nevertheless, 

precise descriptions of the environments are important when using the P‐E fit hypotheses 

(Eggerth et al., 2005; Lent & Lopez, 1996).  

Personality Traits Within the Theory of Holland  

As already mentioned, the theory of Holland (1996, 1997) focuses on the fit between 

personality types and the characteristics of preferred environments. So although the six 

types to describe people and environments are based on vocational interests, Holland did 

recognize the role of personality. ““Interest inventories” are conceived here as personality 

inventories which reveal information such as the person’s values, attitudes, needs, self‐

concept, preferred activities, and sources of threat and dissatisfaction” (Holland, 1959, p. 

36). Furthermore, Holland (1996) considered personality as a factor that stabilizes an 

individual’s career choice. Neuroticism (one of the BIG 5 personality factors) for example, 

has an influence on job satisfaction independent of the P‐E fit (Costa, McCrae, & Holland, 

1984). It has been argued that in counseling practice, personality can be viewed as a 

supplementary element which can be used in combination with vocational interests (e.g., 

Costa et al., 1984; Furnham, 2001). Costa et al. (1984) claimed that personality measures 

are helpful when a profile is undifferentiated. In such a case, the person’s personality scores 

offer additional information to take into account. Furnham (2001) indicated the usefulness 

of focusing on several facets of the personality factor. As he reported, a person with high 

scores on order and dutifulness for example, may be suited for environments other than 

those associated with high levels of competence‐ and achievement‐striving (scales are 

facets of the BIG 5 personality factor conscientiousness). Hence, people with lower scores 

on conscientiousness may be more suitable for yet another type of environment, depending 

on their scores on the underlying facets. 

In general, however, vocational interests and personality characteristics measure 

different aspects of people. Interest scores examine how much a person likes to do an 
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activity, whereas personality scores indicate a person’s typical behavior in a specific 

situation. In sum, although vocational interests and personality characteristics are to some 

extent related, they do not substitute one another (Costa et al., 1984; Gottfredson, Jones, & 

Holland, 1993). 

Aims of the Present Study 

The present study’s objective has been to characterize a sample of medical applicants by 

applying a person‐centered approach. According to McLarnon, Carswell, and Schneider 

(2015), this type of method “may be a more appropriate approach to investigate the 

profiles and types of individuals that emerge from a vocational interest survey” (p. 2). In 

our study, we used latent class analysis to identify subgroups within a sample of medical 

applicants. The identification was based on applicants’ vocational interests, their interest in 

prestigious professions and their personal characteristics. Referring to the value of 

personality in the theory of Holland, we added self‐discipline (a facet of conscientiousness) 

and social‐activity (a facet of extraversion) as well as self‐efficacy to the vocational 

RIASEC scales. This scale selection was based on the findings of studies demonstrating the 

influence of self‐discipline, social activity and self‐efficacy on study success, in particular 

that of medical students (Ferguson, James, O'Hehir, & Sanders, 2003; Lievens, Ones, & 

Dilchert, 2009; Robbins, Lauver, Le, Davis, Langley, & Carlstrom, 2004). We 

supplemented these variables with a prestige scale investigating applicant’s interest in 

prestigious professions. Within the medical field, the impact of prestige in career decisions 

is well recognized (Duffy, Borges, & Hartung, 2009; Rosoff & Leone, 1991).  

Our research questions aim to enhance our knowledge about medical applicants. This 

information can then be used to assist prospective medical students in their study choice. 

Since the study of medicine offers a broad range of curricula, our first aim was to examine 

whether different subgroups of applicants could be identified. Our second aim was to 

describe the identified subgroups in more details. Therefore, we subsequently investigated 

the associations between the subgroups and career‐related variables such as prior academic 

performance, study choice certainty and aspired work environment. These elements were 

expected to provide additional information on the applicants’ preferences regarding the 

many medical specialties, which can generally be divided into more patient‐oriented and 

more technique‐oriented professions (Borges, Savickas, & Jones, 2004). In this way, we 
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could – already during the admission process – see whether there were differences among 

the prospective ‘physicians’. More specifically, we formulated the following research 

questions: 

 

1) How many subgroups within the sample of medical applicants can be identified 

based on the applicants’ scores on their vocational scales, their interest in 

prestigious professions, their self‐discipline, their self‐efficacy and their social‐

activity? 

2) Do the identified subgroups differ with regard to the applicants’ prior academic 

performance, their study choice certainty and their aspired work environment? 

Method 

Participants 

High school graduates in two European countries who had applied for studying 

medicine were informed about the self‐administered assessment. This assessment, which 

was voluntary, preceded the actual study selection test. It gave the applicants the 

opportunity to reflect on their study choice in more detail. The assessment provided 

knowledge in several ways. On the one hand, applicants were given the possibility to 

compare their scale values of study‐relevant variables with the scores of medical students 

who had already successfully passed the admission process. On the other hand, the 

assessment offered information about the study’s content, the study’s requirements and 

future work options. The combination of the individualized feedback (comparison with 

medical students) and relevant information about the medical education was expected to 

enable the applicants to make a well‐founded study decision.  

The total sample consisted of 5670 applicants who participated in the assessment. 

However, 63 participants with molecular medicine as their aspired work environment were 

excluded from the analyses because this group was not representative of the general 

medical training program. The majority of the participants included in this study applied for 

the first time (n = 3802, 67.8%) or the second time (n = 1192, 21.3%). The remaining 
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participants (n = 613, 10.9%) had already applied more than five times. The average age of 

the participants was 21 years, with 3553 female (63.4%) and 2054 male (36.6%) applicants.  

Measures  

Vocational interests and personal characteristics. As indicated, our self‐administered 

assessment measured vocational interests, interest in prestigious professions, personality 

characteristics and self‐efficacy. The interest questionnaire was based on the theoretical 

framework of Holland (1996, 1997) and consisted of six scales: social interests (e.g., taking 

feelings from others seriously, 14 items, α = 0.89), investigative interests (e.g., seeking new 

insights, 13 items, α = 0.86), artistic interests (e.g., developing new ideas, 12 items, 

α = 0.88), conventional interests (e.g., administering information, 7 items, α = 0.77), 

enterprising interests (e.g., leading a company, 6 items, α = 0.79) and realistic interests 

(e.g., operating technological equipment, 6 items, α = 0.79). The items described different 

activities related to the medical professions. Participants had to answer on a 5‐point Likert 

scale (1 = not interested at all to 5 = very interested). To measure the applicants’ interest in 

prestigious professions, we included 9 items (α = 0.82). Here, applicants were asked for 

example, to which degree they were interested in making influential decisions, having a 

leading position at work and taking on responsibility (for more details see Guntern, 

Korpershoek, & van der Werf, 2015). The personal characteristics added were self‐

discipline (e.g., finishing one task before going to the next one, 10 items, α = 0.86), social 

activity (e.g., getting to know new people easily, 8 items, α = 0.87) and self‐efficacy (e.g., 

being convinced about one’s intellectual abilities, 13 items, α = 0.83). These scales had 

shown to have an impact on academic achievement (Chemers, Hu, & Garcia, 2001; 

Lievens, Coetsier, De Fruyt, & De Maeseneer, 2002; Lievens et al., 2009; Robbins et al., 

2004; Stegers‐Jager, Cohen‐Schotanus, & Themmen, 2012).  

Prior academic performance. The applicants’ prior academic performance was 

investigated by asking them about their performance in their high school examinations so 

far. They had to choose among the options in the upper performance third, in the middle 

performance third and in the lower performance third. Most applicants chose either the 

upper performance third (n = 3198, 57%) or the middle performance third (n = 2270, 

40.5%). Only a minority indicated to be in the lower performance third (n = 139, 2.5%).  
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Study choice certainty and aspired work environment. Two questions were added to 

find out more about the applicants’ attitude toward the medical studies and their career 

conceptions. First, they were asked to indicate how certain they were about their study 

choice in case of admission (passing the selection test). For 2735 applicants (48.8%) 

medicine was the only study choice in mind, for 953 applicants (17%) also a natural 

science‐oriented study would be an option, for 827 applicants (14.7%) also another socially 

oriented study would be an option, for 775 applicants (13.8%) also a completely different 

study would be an option and for 314 applicants (5.6%) also a non‐university education 

would be an option. 

Second, they were asked about their aspired work environment after graduating from 

university. They had to choose among one of the following work environments: family 

doctor (n = 428, 7.6%), specialist in a private practice (n = 1366, 24.4%), specialist in a 

hospital (n = 2449, 43.7%), scientific researcher (n = 252, 4.5%) or dentist (n = 325, 5.8%). 

787 applicants (14%) were still undecided. 

Data Analyses  

Recently, several scholars (Borges & Savickas, 2002; McLarnon et al., 2015) have 

proposed using a person‐centered approach to the identification of groups within a sample. 

Latent class analysis (LCA) is a person‐centered method for identifying groups of 

individuals (often called clusters) with similar response patterns (Pastor, Barron, Miller, & 

Davis, 2007). A major difference between traditional analyses such as discriminant analysis 

or logistic regression analysis and LCA is that in the latter the individuals’ group 

membership is unknown (Magidson & Vermunt, 2002). The clusters represent a latent 

variable. Thus, people in the same cluster are more alike than people in other clusters 

(Marsh, Lüdtke, Trautwein, & Morin, 2009). The advantage of LCA as compared to more 

traditional approaches is that it provides criteria for model selection (Magidson & Vermunt, 

2002; Marsh et al., 2009). However, although several rules of thumb are suggested in the 

literature, there is no real consensus about the best selection criteria (Nylund, Asparouhov, 

& Muthen, 2007).  

The LCA analysis in the current study was performed using LatentGOLD (version 

4.5.0.10239). The model fit evaluation of the 1‐ to 6‐cluster solutions was based on the 

following criteria: the Bayesian Information Criterion (BIC), the BIC reduction, the 
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classification error and the parsimony of the model. In addition, cluster size and the 

interpretability of the cluster solutions were taken into account as proposed in the literature 

(Rindskopf, 2003). In a next step, the selected model was linked to career‐related variables, 

such as prior academic performance, study choice certainty and aspired work environment. 

Furthermore, we used crosstabs to show the proportions of these variables (specified in 

rows) and the clusters (specified in columns). Next, applying simple Z‐tests with 

Bonferroni correction, we tested the significance of the pairwise column proportions. 

Results  

Descriptive Results 

Table 1 reports the inter‐correlations of the scales. The results show that the medical 

applicants’ vocational interests were correlated at a weak level (below r = 0.40). The 

highest correlations were found between realistic interests and investigative interests (r = 

0.33, p < 0.01), between realistic interests and enterprising interests (r = 0.31, p < 0.01) and 

between enterprising interests and conventional interests (r = 0.30, p < 0.01). Medium 

correlations (over r = 0.40) were observed for enterprising interests and prestige (r = 0.53, 

p < 0.01) as well as for self‐discipline and self‐efficacy (r = 0.41, p < 0.01). The 

correlations between vocational interests and personal characteristics were mainly weak 

(below r = 0.40). 
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Table 1: Correlations among the scales (N = 5607) 

Vocational interests and personal characteristics 1) 2) 3) 4) 5) 6) 7) 8) 9) 

1) Social  ‒         

2) Investigative 0.20** ‒        

3) Artistic 0.29** 0.28** ‒       

4) Conventional 0.27** 0.25** 0.06** ‒      

5) Enterprising 0.06** 0.14** 0.15** 0.30** ‒     

6) Realistic 0.03* 0.33** 0.22** 0.25** 0.31** ‒    

7) Prestige 0.05** 0.10** 0.04** 0.16** 0.53** 0.13** ‒   

8) Self‐discipline 0.28** 0.26** 0.10** 0.36** 0.10** 0.10** 0.04** ‒  

9) Self‐efficacy 0.22** 0.35** 0.20** 0.15** 0.25** 0.18** 0.27** 0.41** ‒ 

10) Social activity 0.38** 0.09** 0.22** 0.11** 0.22** 0.08** 0.15** 0.19** 0.35** 

* p < 0.05; ** p < 0.01. 
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Latent Class Analysis 

Table 2 provides a summary of the LCA which successively added clusters to the 

solution. If a selected model has too few clusters, class differences are ignored, while a 

model with too many clusters may generate instability, which means that the information 

added is no longer relevant or substantial (Vermunt & Magidson, 2005). The BIC statistic 

indicates the amount of unexplained associations among the variables (lower values depict 

better solutions). Addressing research question 1, we chose the 4 cluster model as the best 

solution for our data, given the substantial information gain (BIC reduction of 1167.70). 

The BIC reduction of the 5 cluster model was almost half as big (BIC reduction of 623.72). 

Furthermore, the classification error of the 4 cluster model was acceptable considering the 

exploratory nature of the study with a reasonable smallest cluster size (17%). Any further 

division of the clusters would have resulted in undifferentiated groups, that are with no 

clear response patterns across the scales.  

Table 2: Model specifications of LCA 

# Clusters BIC  Diff BIC  # PAR Class. error (%) SM cluster SIZ 

1 Cluster 99789.12 ‒ 20 0 ‒ 
2 Cluster 94296.56 5492.57 41 0.08 35% 
3 Cluster 92928.93 1367.64 62 0.15 16% 
4 Cluster 91761.22 1167.70 83 0.17 17% 
5 Cluster 91137.51 623.72 104 0.20 14% 
6 Cluster 90697.01 440.49 125 0.22 7% 

BIC = Bayesian Information Criterion; Diff BIC = BIC reduction from one to the next model; # 
PAR = Number of parameters; Class. error = Classification error; SM cluster SIZ = Smallest cluster 
size. 
 

Figure 1, Table 3 and Table 4 show the main characteristics of the 4 cluster solution. 

44% of the applicants (n = 2483) were grouped in cluster 1, 20% (n = 1128) in cluster 2, 

18% (n = 1035) in cluster 3 and 17% (n = 961) in cluster 4. Cluster 1 comprised applicants 

whose profile included high social interests (M = 4.44, SD = 0.34), followed by relatively 

high self‐efficacy (M = 4.09, SD = 0.35) and social activity scores (M = 4.05, SD = 0.54). 

The majority of the applicants in cluster 1 were female (female = 70.6%, male = 29.4%). 

The members of cluster 2 had the highest scores in prestige (M = 4.55, SD = 0.29). These 
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applicants were convinced about themselves (self‐efficacy: M = 4.27, SD = 0.37) and also 

interested in social activities (M = 4.26, SD = 0.46). Compared to the applicants in the other 

clusters, those in cluster 2 had the highest enterprising interest scores (M = 3.82, 

SD = 0.45). It was the only cluster that was male‐dominated (male = 54.3%, 

female = 45.7%). Cluster 3 included applicants whose social interests were relatively 

dominant (M = 4.06, SD = 0.53), followed by investigative interests (M = 3.70, SD = 0.55), 

prestige (M = 3.66, SD = 0.58) and self‐efficacy (M = 3.65, SD = 0.48). There were more 

female (62.3%) than male applicants (37.7%) in cluster 3. The applicants in cluster 4 

yielded the highest scores on all of the scales, except for enterprising interests and prestige. 

The highest scores on these two scales were earned by applicants in the prestigious cluster. 

Furthermore, the profile shape of cluster 4 applicants was similar to that of cluster 1 

applicants. Again, the majority of applicants were female (66.6% compared to 33.4% 

male).  

 

 

Figure 1: Profiles of the 4 cluster solution (N = 5607) including the mean values for 
vocational interests, prestige and personal characteristics. 
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Table 3: Descriptive statistics and analyses of variance 

Vocational 

interests and 

personal 

characteristics 

Social 

(C1) 

Prestige  

(C2) 

Investigative 

(C3) 

Ambitious 

(C4) 
Total ANOVA

a
 ES 

M SD M SD M SD M SD M SD F df1 df2 η2 

Social  4.44 0.34 4.26 0.46 4.06 0.53 4.82 0.16 4.40 0.45 659.18** 3 2983.41 0.28 
Investigative 3.99 0.43 4.00 0.53 3.70 0.55 4.49 0.33 4.02 0.52 481.17** 3 3771.67 0.21 
Artistic 3.89 0.56 3.83 0.64 3.56 0.67 4.38 0.46 3.90 0.63 328.31** 3 4055.61 0.15 
Conventional 3.27 0.48 3.32 0.62 2.93 0.60 3.77 0.55 3.30 0.60 364.48** 3 4033.80 0.18 
Enterprising 2.90 0.53 3.82 0.45 2.58 0.70 3.56 0.65 3.14 0.73 1082.84** 3 3632.60 0.39 
Realistic 3.44 0.62 3.65 0.75 3.14 0.75 3.96 0.64 3.52 0.72 253.16** 3 4114.58 0.13 
Prestige  3.79 0.39 4.55 0.29 3.66 0.58 4.16 0.51 3.98 0.54 930.40** 3 3226.74 0.36 
Self‐discipline  3.83 0.48 3.66 0.60 3.27 0.66 4.30 0.41 3.77 0.62 605.98** 3 3738.08 0.26 

Self‐efficacy 4.09 0.35 4.27 0.37 3.65 0.48 4.53 0.28 4.12 0.46 960.90** 3 3596.94 0.35 
Social activity 4.05 0.54 4.02 0.64 3.37 0.75 4.53 0.38 4.00 0.68 643.76** 3 3520.44 0.27 

ES = Effect size. 
Sample sizes: n for the social cluster = 2483; n for the prestigious cluster = 1128; n for the investigative cluster = 1035; n for the ambitious cluster = 961; 
N for the total sample = 5607.  
a. The Brown‐Forsythe F‐ratios are reported because the assumption of homogeneity of variance was violated for all variables. ** p < 0.01.  
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In summary, the clusters were labeled based on the scale scores within the profiles: the 

social cluster (cluster 1), the prestigious cluster (cluster 2), the investigative cluster (cluster 

3) and the ambitious cluster (cluster 4). In addition, analyses of variance were performed to 

investigate the mean scale differences among these four clusters. Table 3 shows that 

vocational interests, prestige and personal characteristics significantly differed across the 

clusters, with effect sizes (partial eta‐squared) ranging from η2 = 0.39 (enterprising 

interests) to η2 = 0.15 (artistic interests). 

Associations Between the Four Cluster Solution and Career‐

Conception‐Related Variables 

Addressing research question 2, the applicants were asked to indicate their prior 

academic performance so far (performance group), their study choice certainty and their 

aspired work environment (Table 4). With respect to prior performance, the ambitious 

cluster contained the largest percentage of applicants (66.9%) who had reported to belong 

to the highest performance group compared to the social cluster (57.5%), the prestigious 

cluster (55.3%) and the investigative cluster (48.6%). As regards study choice certainty, the 

investigative cluster members indicated more often than the other cluster applicants that 

they were also willing to consider other study options, such as natural sciences (22.6%) or a 

socially oriented study (18.9%). Applicants from the prestigious cluster stated most 

frequently (23.8%) that a completely different study choice would also be possible. The 

majority of the ambitious cluster (61.3%) reported that studying medicine was the only 

option for them. In general, a non‐university study was seldom an option; only 5.6% of the 

total sample selected this possibility. Furthermore, the applicants differed as regards their 

aspired work environment. The prestigious cluster members mentioned more frequently 

than the other cluster applicants the aspiration to work in a private practice (31.2%) or in a 

dentist surgery (8.9%). The applicants from the ambitious cluster (49.2%) and the social 

cluster (45.9%) favored working in a hospital. Finally, the investigative cluster included the 

highest percentage of undecided applicants (20.9%).  
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Table 4: Associations of the 4 cluster solution  

Gender and career conception 

related variables 

Social  

(C1) 

Prestigious  

(C2) 

Investigative  

(C3) 

Ambitious  

(C4) 
Total 

Gender n % n % n % n % N % 
Female 1753 70.6 515 45.7 645 62.3 640 66.6 3553 63.4 
Male 730 29.4 613 54.3 390 37.7 321 33.4 2054 36.6 
Prior academic performance            

Upper performance group 1428a 57.5 624a 55.3 503b 48.6 643c 66.9 3198 57.0 
Middle performance group 1014a 40.8 468a, b 41.5 484b 46.8 304c 31.6 2270 40.5 
Lower performance group 41a 1.7 36b, c 3.2 48b 4.6 14a, c 1.5 139 2.5 
Study choice certainty           

Medical study 1263a 50.9 565a 50.1 321b 31.1 589c 61.3 2735 48.8 
another natural science 423a 17.0 155a 13.7 234b 22.6 141a 14.7 953 17.1 
another socially oriented study 421a 17.0 109b 9.7 196a 18.9 101b 10.5 827 14.7 
completely different study 217a 8.7 269b 23.8 206b 19.9 83a 8.6 775 13.8 
Non‐university study 159a 6.4 30b 2.7 78a 7.5 47a 4.9 314 5.6 
Aspired work environment           

Family doctor 204a 8.2 69a 6.1 86a 8.3 69a 7.2 428 7.6 
Specialist in practice 560a 22.6 352b 31.2 222a 21.4 232a 24.1 1366 24.4 
Specialist in hospital 1140a 45.9 433b 38.4 403b 38.9 473a 49.2 2449 43.7 
Scientific researcher 97a 3.9 53a 4.7 57a 5.5 45a 4.7 252 4.5 
Dentist 121a 4.9 100b 8.9 51a 4.9 53a 5.5 325 5.8 
Undecided applicants 361a 14.5 121b 10.7 216c 20.9 89b 9.3 787 14 

Any significant differences at the 0.05 level are marked by separate subscripted letters (a, b, c). The Z-tests were adjusted for all pairwise comparisons 
within a row using the Bonferroni correction. 
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Discussion 

In this study we used LCA, a person‐centered approach, to identify subgroups and 

characterize them based on their career conceptions. Rather than assuming that medical 

applicants represent a relatively homogeneous group, LCA approach focused on the 

differences among the individuals (von Eye, Bogat, & Rhodes, 2006). Without applying 

LCA, the average applicant would at best have been described as socially interested 

(M = 4.40, SD = 0.45), self‐efficient (M = 4.12, SD = 0.46), interested in investigative 

activities (M = 4.02, SD = 0.52), socially active (M = 4.00, SD = 0.68) and interested in 

prestigious professions (M = 3.98, SD = 0.54). Here, the scale differences were rather small, 

with the exception of social interests. Applying LCA, however, resulted in a much more 

differentiated set of scale profiles, ultimately producing four clusters: a social, an 

investigative, a prestigious and an ambitious group.  

The identification of the subgroups, which were either more socially‐ or more 

investigative‐oriented, was in line with the findings of other authors. Their studies have also 

showed that social and investigative interests were the most prominent interests in medical 

samples (Borges et al., 2004; Duffy et al., 2009). Identifying the prestigious subgroup is 

likely to be a reflection of an important focus of medical students on prestigious professions 

(Creed, Searle, & Rogers, 2010; Rosoff & Leone, 1991). In our study, prestige incorporated 

aspects of social status (e.g., being appreciated by others) and socio‐economic factors (e.g., 

earning a lot of money). Thus, the emphasis on socially and economically prestigious 

professions was an influential aspect for approximately one fifth of the applicants. These 

results corresponded with the aspired work environments of the prestigious cluster 

applicants, who generally chose on a more frequent basis than the other cluster members to 

become specialists in a private practice or dental surgeons. Furthermore, prestige was the 

only male‐dominated cluster in our sample. This finding may be explained by the situation 

that in the medical field, men are more willing to invest much time in their careers than 

women. Prestigious jobs usually require a large investment in terms of time and resources 

(Hinze, 1999). However, more research is needed to expand the knowledge about gender 

differences in medical career decisions.  

In the social and ambitious clusters, social activity was one of the most pronounced 

scales. A relatively large group of medical applicants (61% of all applicants) seemed to 
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enjoy meeting and communicating with new people. For these groups the work 

environment of family doctors was expected to represent the best fit choice, since this 

setting requires more patient contact than the other work options. However, according to 

our data only a relatively small percentage of the applicants actually aspired to become a 

family doctor (for the social cluster: 8.2%; for the ambitious cluster: 7.2%). Further 

research is required to gain more insight into these dynamics. In the literature, recruitment 

problems for students who want to work as family doctors are well recognized (Deutsch, 

Hönigschmid, Frese, & Sandholzer, 2013; Green, Jones, Fetter, & Pugno, 2007). 

Some other issues concerned the medical applicants’ career conceptions. One would 

expect that applicants for the medical studies thoroughly consider their career plans prior to 

making an informed enrolment decision. However, this often does not seem to be the case 

at all. Kassebaum & Szenas (1995) reported that approximately one fifth of the medical 

students were still undecided about their career choice at the time of their enrolment and 

remained so until their graduation. Another study showed an even more remarkable result, 

namely that approximately one third of the young physicians would not choose a medical 

study again (Cohen, Cantor, Barker, & Hughes, 1990). In our research, a total of 51.2% of 

the applicants were willing to consider another university or even a non‐university study, 

while 14% were not sure about their aspired work environment. Again, it can be concluded 

that there were significant differences among the subgroups. In this context, the applicants 

from the investigative cluster conveyed a larger degree of indecisiveness as regards their 

career conceptions than the members of the other clusters. The percentage of investigative 

cluster members to whom medicine was the only possible study choice was smaller than the 

averaged percentage of the applicants in the other clusters (31.1% to 54.1%). As regards 

work aspirations, 20.9% of the investigative applicants were undecided compared to an 

averaged percentage of 11.5% of the other cluster applicants. We consider the awareness of 

these differences in the career conceptions of medical subgroups to be useful for counseling 

purposes. 

Implications 

This study has several implications. First, we added a number of personal characteristics 

(self‐discipline, social activity and self‐efficacy) and the variable interest in prestigious 

professions to the RIASEC scales. Our data indicated that the applicants’ personal 
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characteristics did not substantially correlate with their vocational interests and interest in 

prestigious professions. Thus, added variables provided additional information that could 

be used for the description of medical applicants. In compliance with the congruence 

hypothesis, it appeared that seeking out environments similar to those associated with 

people who have similar interests enabled the applicants to make good interest‐environment 

fits. Furthermore, since personality also influences the interactions among people within an 

environment, a personality‐environment fit may be relevant as well (Costa et al., 1984; 

Furnham, 2001). With regard to performance in the medical context, the majority of the 

medical applicants had relatively high scores on self‐efficacy. Previous studies have shown 

that high self‐efficacy scores are beneficial for students’ academic achievements (Chemers 

et al., 2001; Robbins et al., 2004). Applicants with relatively high self‐efficacy scores – 

using medical students as reference group – can therefore be expected to experience less 

performance problems during their study. We also propose that self‐confidence has a 

positive impact on work performance, both in the medical curricula, for example during 

practical clerkships, and in their work as physicians after university graduation.  

An aspect which in our opinion has received far too less attention among scholars is the 

issue of self‐selection during the admission process. Currently, the decision to participate in 

the medical studies’ admission process seems to be based on more or less general 

information. And although some applicants may seek out information in a more active 

manner by discussing their study choice with medical students, teachers and physicians, 

others presumably spend much less time on this, and just follow the advice of significant 

others (e.g., family member or teachers). Literature has provided guidelines as regards a 

step‐wise study admission process, in which the provision of relevant information about the 

medical studies is central (Benbassat & Baumal, 2007; Lambe & Bristow, 2011). 

Disseminating this information is considered to enable applicants to make informed study 

decisions and also to increase the rate of well‐fitting applicants.  

We, however, stress the value of offering medical applicants a possibility to compare 

themselves with those who already are in the medical curricula. The updated self‐

administered assessment can play a central role here. The benefits of this approach far 

exceed those of an admission system mainly based on transferring standard general 

information. Personalized feedback plus a comparison between the applicant’s values and 

those of the medical students via study‐relevant scales facilitates a more realistic self‐
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evaluation. It may help applicants to better recognize their strengths/weaknesses and 

promote their self‐awareness. If not for anything else, this self‐evaluation may teach them 

more about themselves and the requirements of the medical education. The findings of the 

current study have offered the opportunity to update the current assessments by adding 

more specific information about the interests and career conceptions of different ‘medical 

subgroups’. The assessment’s feedback, which includes a personalized report and some 

relevant information about the curricula, is believed to enable prospective students to reflect 

on their study choice and future career in more depth and at an earlier point in time than 

usually is the case now. 

Limitations and Future Research 

The main limitation of the current study concerned the selection bias due to a 

participation rate of approximately 30%. The reasons for non‐participation as indicated in a 

follow‐up evaluation were manifold. Some said that they had already participated in other 

assessments, others did not have the time to participate, and a number of people were not 

sufficiently interested to participate. Given this limited participation rate, it could have been 

the case that the vocational interests and personal characteristics of the non‐responders 

differed to some extent from those of the participants in our study. Second, it was not 

known whether the applicants would continue the selection procedure to finally enter the 

medical studies. To obtain this information and gain more insight into medical applicants’ 

study choice processes, future research is certainly required.  

In this context, longitudinal studies are suggested, focusing on – among other topics – 

applicants’ participation in the assessment (yes, I did participate; no, I did not participate), 

which would provide useful information about the actual effect of this instrument and about 

the actual drop‐out rates of the different cluster applicants. Moreover, longitudinal data 

collection which continues also after the medical study would increase our knowledge of 

both the academic and the clinical performance of the various clusters of students, and their 

work environments after graduation. Obtaining this information is of course only possible if 

the applicants are admitted to the studies of their choice and participate in follow‐up 

assessments.  

Before we can draw any obvious conclusions based on the measurements used in this 

research, however, a replication study is the first step required. This is advisable, even 
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though the correlations among the scales have shown to be comparable to those of other 

studies (e.g., Duffy et al., 2009) and the scale constructions have been based on well‐

investigated constructs. Finally, a replication study would also be desirable given the 

explorative character of the LCA method. In this respect, a comparable cluster solution 

identified in a different sample of applicants would strengthen our results.  

Conclusion 

The application of LCA has led to the identification of four groups among medical 

applicants who could be distinguished on the basis of their vocational interests, interest in 

prestigious professions, self‐discipline, social activity and self‐efficacy. Moreover, the 

subgroups of applicants appeared to differ in terms of prior performance, study choice 

certainty and aspired work environment. This finding underscores the view that medical 

applicants cannot be considered as one homogeneous group. Again, the medical education 

represents a broad education, combining social and scientific aspects. Therefore, medical 

applicants should be communicated a differentiated picture of the medical education to 

support them making a well‐informed study decision.  
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CHAPTER 3 

Medical Applicants’ Study Expectations: A 

Comparison with Medical Students’ Actual 

Study Experiences2 

                                                 
2 This Chapter is under review as: Guntern, S., Korpershoek, H., & van der Werf, G. 
Medical Applicants’ Study Expectations: A Comparison with Medical Students’ Actual 
Study Experiences. 
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Abstract  

The expectations of medical applicants about the medical curriculum have an influence 

on their study behavior. Expectations which are not accurate may lead to disappointments 

during the study trajectory and, in the worst case, to drop‐out. To prevent this situation, 

medical applicants need to be properly informed on the study of medicine before making 

their study choice. In this study, a sample of medical applicants was matched for gender, 

academic performance and study places with a sample of medical students (N = 334). The 

medical applicants and the medical students were requested to evaluate identical statements 

about the medical curriculum. The medical applicants rated the statements based on their 

expectations about the study, whereas the students used their actual study experiences. The 

accurateness of the applicants’ study expectations was determined by comparing the 

responses of the two groups. The findings showed the largest differences between the 

groups for statements about the standard study period, rote learning, a realistic impression 

of the medical professions and enough time to understand the study contents. The medical 

applicants underestimated the standard study period, which means that they were less 

positive about finishing the studies in the designated time frame. They also underestimated 

the need for rote learning and the available time to understand the study contents. On the 

other hand, the medical applicants overestimated the statement that during the studies a 

realistic picture is provided of the medical professions. In the study, we also point out how 

expectations can be linked to the vocational theory of Holland.  

 

Keywords: Medical study – Applicants’ study expectations – Students’ actual study 

experiences – Practical focus – Workload – Learning strategy – Study demands   
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Introduction and Problem Statement 

Prior research has shown that students generally enter universities with high 

expectations (Baker, McNeil, & Siryk, 1985; Tinto, 1975). Typically, their expectations 

regarding the university setting exceed their actual experiences, often referred to as the 

‘freshman myth’ (Baker et al., 1985; Pancer, Hunsberger, Pratt, & Alisat, 2000). In 

particular, students’ expectations about the environmental characteristics, such as the social 

and academic orientation of the university, are more positive than their actual experiences 

(Baker et al., 1985). This is problematic because the behavior of students is influenced by 

an interaction between individual and environment (Pace, 1963, p. 3, as cited by Yonge, 

1968). If students’ expectations are not met, they may become disappointed, which 

undermines their integration in the new environment (Draper & Louw, 2007; Pike, 2006; 

Tinto, 1975). More specifically, students whose expectations of the university environment 

are too high (or inaccurate) may participate less, perform poorer and drop‐out on a more 

frequent basis (see Baker et al., 1985; Pike, 2006; Tinto, 1975). Therefore, to prevent them 

from disappointment, it has been recommended to inform upcoming students in advance 

about what to expect from the study (Farrokhi‐Khajeh‐Pasha, Nedjat, Mohammadi, Rad, & 

Majdzadeh, 2014; Gąsiorowski & Rudowicz, 2014; Marley & Carman, 1999; Miles & 

Leinster, 2007; Pancer et al., 2000; Tiberius, Sackin, & McLean, 1989). 

Referring to the university setting of medical studies, it is well acknowledged that the 

study requirements are relatively rigorous. The pressure during examination periods and the 

amount of knowledge which students have to acquire is high (Gąsiorowski & Rudowicz, 

2014). In addition, the working conditions after graduation are physically (e.g., long and 

irregular work hours) and emotionally (e.g., confrontation with diseases) demanding 

(Draper & Louw, 2007). Therefore, studying medicine should be a decision which is well‐

thought‐out. However, previous research has shown that many medical students do not 

have adequate knowledge about the medical studies (e.g., Marley & Carman, 1999). 

Besides the wish to help others and the intellectual challenge, applicants have mentioned 

promising career perspectives (e.g., earning a lot of money, low risk of unemployment) as 

another reason to study medicine (Farrokhi‐Khajeh‐Pasha et al., 2014; McHugh, Corrigan, 

Sheikh, Lehane, Broe, & Hill, 2011). Yet, a relatively high percentage of students and 

physicians would in hindsight not be willing to choose the medical studies again. This has 
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been the case for approximately 5% of the students in the first study year and nearly 22% of 

the students in the last study year (Gąsiorowski & Rudowicz, 2014). Additionally, 

approximately 30% of the physicians would have made another study choice in retrospect 

(Cohen, Cantor, Barker, & Hughes, 1990). These people presumably became disappointed 

during their education. Common areas of disappointment within the medical field have 

been workload (e.g., less leisure time than expected) and the study’s structure (e.g., 

unexpected focus on the natural sciences in the pre‐clinical years). Gąsiorowski and 

Rudowicz (2014) reported that around one third of the first year students and over 57% of 

the students in the last study year recognized the teaching and learning process as one area 

where their expectations differed from their experiences. In the first year, for example, 

students mentioned that the academic program was badly constructed and that they had to 

learn more than expected. In the last year, they reported the following areas of disparity: 

too little practice and too much theory (lectures, seminars), acquiring adequate 

knowledge/skills for future work, student groups are too large and pressure on rote 

learning and passing exams. In a study of Marley and Carman (1999), less than 25% of the 

academic staff indicated rote learning ability and being exceptionally bright to be 

significant preconditions for studying medicine. The majority of the staff considered 

problem solving, critical thinking, communication skills and empathy skills to be important 

for the medical studies. 

The main focus of prior research has been on the study expectations of medical students 

(Draper & Louw, 2007; Gąsiorowski & Rudowicz, 2014; Marley & Carman, 1999; Miles & 

Leinster, 2007; Tiberius et al., 1989). The current study, however, expands earlier studies 

by investigating the study expectations of medical applicants, which has thus far been a 

neglected group. Our research intention was to find out if their study expectations match the 

medical students’ actual perceptions of the study environment. The vocational theory of 

Holland (1959), which states that individuals typically search for environments that allow 

them to satisfy their interests, has provided a useful framework to investigate this research 

topic. Therefore, in the next section we will briefly explain this theory and point out how 

expectations can be linked to it.  
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Expectations Linked to the Vocational Choice Theory of Holland 

Holland’s theory provides a useful framework for the investigation of persons’ 

interactions with environments (Holland, 1959, 1997). Even though the theory was 

developed for the vocational context, it can also be applied to the educational field 

(Holland, 1997). The three main assumptions of Holland’s theory and its connections with 

students’ expectations are the following.   

First, Holland’s theory is based on the assumption that persons (p) and environments (e) 

can be classified based on the same six personality types (realistic, investigative, artistic, 

social, enterprising, conventional). Second, “persons search for environments that will let 

them exercise their abilities, skills, express their attitudes and values and take on agreeable 

problems and roles” (Holland, 1997, p. 4). This aspect of the theory, the process of self‐

selection, has been less frequently investigated than the other aspects (Pike, 2006). Holland 

(1997) mainly stated that person’s previous experiences have an influence on the 

environments they select. However, other explanations are also possible. Pike (2006) 

argued that expectations play an important role in students’ study choice. Students are 

expected to select those studies that allow them to carry out the activities they like. Thus, it 

has been suggested that students choose a certain study because of their expectations (Baker 

et al., 1985). At the most basic level, expectations can have an influence on students’ study 

choice (Pike, 2006). Third, Holland (1997) argued that “behavior is determined by an 

interaction between personality and environment” (p. 4). Applied to the educational 

context, statements can be made based on the level of P‐E fit about students’ academic 

performance. A person’s behavior is reinforced if his/her personality fits the environment, 

and will be corrected if his/her personality does not fit the environment (aspect of 

congruence). There are several ways in which a person might react in case of incongruence. 

According to Holland (1997), a person could leave the environment (refers to dropouts in 

the educational context), try to change the environment, or try to adjust his/her behavior to 

the environment. Because most students have expectations about their studies, these beliefs 

influence their behaviors as a function of their experiences. Thus, expectations may also 

have an influence at this deeper level, once persons entered a certain environment (Pike, 

2006).  
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Generally, it is argued that unmet expectations lead to lower engagement, poorer 

academic achievement and higher drop‐out rates (Baker et al., 1985; Braxton, Vesper, & 

Hossler, 1995; Herr, 1971; Pike, 2006; Pike, Smart, & Ethington, 2012). This is especially 

presumed to be the case for students whose expectations about the study environment are 

too high, as discussed in connection with the freshman myth. Nevertheless, some of these 

students may be able to adjust to the study environment (Feldman, Smart, & Ethington, 

2004; Holland, 1997; Jackson, Pancer, Pratt, & Hunsberger, 2000). Nevertheless, there 

remains a group of students who are at risk of leaving the study setting. Prior research has 

argued that students who are properly prepared for a study are better able to adjust to the 

study environment, even in case of unmet expectations (Feldman et al., 2004; Jackson et al., 

2000). In this research the prepared group has been described as having anticipated possible 

areas of difficulties, which is why they have already thought of ways to cope with them 

(Jackson et al., 2000). Thus, applicants should not only be given the opportunity to explore 

their expectations about the study environment, but also to design coping strategies on how 

to deal with unmet expectations. This aspect should be part of their examination.    

The Present Study 

The focus of the present study was to investigate the accurateness of medical applicants’ 

study expectations. To this end, medical applicants and medical students were asked to 

judge identical statements about the characteristics of the medical studies. The medical 

applicants were asked to rate the statements based on their expectations about the study, 

while the students were asked to use their actual study experiences. The accurateness of the 

medical applicants’ study expectations was indicated by comparing the responses of the 

two groups with respect to practical focus, workload, learning strategies and study 

demands, which were the most important aspects found in literature.  

According to the argumentation above, (study) expectations not only have an influence 

on applicants’ study choices, but have also an effect on study behaviors during the 

curriculum. Accurate expectations are supposed to protect future students from getting 

disappointed during the study program. This study has therefore examined common 

misconceptions of applicants regarding the medical curriculum. No concrete hypotheses 

could be formulated based on the current knowledge base, because prior studies have 
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concentrated on the study expectations of medical students rather than on those of medical 

applicants. We formulated the following research question:  

 

1) To what extent do applicants over‐ or underestimate the statements presented to 

them about the practical focus of the medical studies, the workload, the learning 

strategies and the study demands compared to the actual experiences of the 

students, and for which statements are the differences the largest?    

 

It has been proposed that accurate expectations of the medical curriculum influence 

students’ study performance. In order to prevent prospective students from getting 

disappointed, this study has aimed to find out more about those characteristics of the 

medical studies regarding which expectations of applicants may deviate the most from the 

actual experiences of the current students. This knowledge could be used to provide 

applicants with better information about the curriculum of the medical studies, so they can 

make better study choices. 

Method 

Participants  

This study is based on two surveys about statements on the study curriculum of 

medicine. First, medical students from four different universities in Austria and Switzerland 

were asked to rate the statements based on their actual study experiences. The students were 

informed that their responses would be used to support applicants in their study decision. In 

total 347 students in their first two study years filled out the questionnaire (196 female: 

56%, 151 male: 44%).  

Second, the applicants who applied for these medical studies were asked to rate the 

same statements based on their study expectations. This data collection took place during 

the universities’ admission procedures. In total 1899 applicants participated in the survey 

containing 1197 female applicants (63%) and 702 male applicants (37%). After finishing 

the questionnaire, the applicants received individualized feedback together with some 

general information about the medical study curriculum. For our study purpose, we 

performed a one‐to‐one matching to eliminate the impact of potential confounders (Tassoni, 
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Chen, & Chu, 2012). The medical curriculum, for example, is known to differ among 

universities. Some offer a more traditional curriculum, while other ones provide a problem‐

based program. Other variables that could impact applicants’ study expectations are gender 

and academic performance. So here we matched our samples for gender, study place and 

academic performance. More information about the samples is presented in the table below.  

Table 1: Overview samples 

Confounding variables 
Samples 

APPL STU Matched 

 N % N % N % 

Gender 
Male 702 37.0 151 43.5 141 42.2 

Female 1197 63.0 196 56.5 193 57.8 

Study place  

1 605 31.9 112 32.3 112 33.5 

2 1081 56.9 127 36.6 127 38.0 

3 64 3.4 39 11.2 31 9.3 

4 149 7.8 69 19.9 64 19.2 

Performance 

third 

Upper third 1123 59.1 173 49.9 173 51.8 

Middle third 732 38.5 155 44.7 150 44.9 

Lower third 44 2.3 19 5.5 11 3.3 

Samples Total 1899 100 347 100 334 96.3a 

APPL = Applicants; STU = Students.  
a. The student sample had to be reduced because of unavailable corresponding data in the sample of 
applicants. No matches were found for the following 13 combinations: 5 males & study place 4 & 
middle performance third, 3 males & study place 4 & lowest performance third, 2 males & study 
place 6 & lowest performance third, 3 females & study place 6 & lowest performance third. 

 

Questionnaire and Data Analyses 

The questionnaire used was especially developed for the purpose of this study. Its 

design was based on a qualitative online questionnaire among medical students (n = 496, 

77%), lecturers (n = 94, 14%) and physicians (n = 57, 9%). They were asked about the most 

common misconceptions about the medical curriculum. These data were then used to 

construct statements about the medical study curriculum. Experts evaluated the 

comprehensibility of the statements before the questionnaire was finalized. Table 2 presents 

an overview of the set of items. The answering options ranged from (1) not true at all to (4) 

completely true. Based on the content of the statements, the items could be categorized into 
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the following topics: practical focus of the study, workload, learning strategies and study 

demands.  

As the items show, the statements focused on different aspects of a particular topic. For 

example, two items associated with the practical focus of the studies emphasized the 

learning material taught (item 1 and item 3), while the other two focused on the interaction 

with patients (item 2 and item 4). The items concerning the learning strategies measured the 

learning style (item 9 and item 10) as well as the expected focal point of the study contents 

(item 8 and item 11). Furthermore, we asked the medical students about how intensively 

they had considered their study choice (referred to as study choice examination). The 

answering options ranged from (1) not intensive to (4) very intensive. Additionally, we 

asked the students if their study expectations were fulfilled (referred to as expectation 

fulfillment). The answering options here ranged from (1) not fulfilled to (4) fulfilled. 

We started our analyses by first having a look at the associations between the medical 

students’ study choice examination and their expectation fulfillment. We performed a 

Pearson Chi‐Square test to examine whether the two variables were significantly related to 

one another. Subsequently, we concentrated on analyzing the differences between the 

medical applicants’ study expectations and the students’ actual study experiences. Due to 

the relatively broad variety of the statement contents, we decided to compare the scores of 

the two groups on an item level. To this end, we first summarized their answers into the 

categories percentage of agreement and percentage of disagreement. In this way, we 

obtained an overview of the similarities between their statement ratings. Second, we used 

paired t‐tests to compare the mean scores for the matched sample on the item‐level.    

Results 

Pearson Chi‐Square test. The results of this test showed that the medical students’ 

study choice examination and their expectation fulfilment were significantly related 

(χ2(9) = 28.58; p < 0.01; N = 334). This means that the expectations of students who had 

more intensively considered their study choice were fulfilled on a more frequent basis.  

Rating similarity. Table 2 compares the ratings of the applicants with those of the 

students for the same statements. Both the medical applicants and the medical students 

viewed natural sciences to be the basis of the study of medicine (item 8: 96.4% of the 
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applicants agreed; 88.6% of the students agreed). Both groups also highly agreed that team 

work is important in the medical studies (item 11: 92.5% of the applicants agreed; 82.0% of 

the students agreed). On the other hand, the applicants and the students highly disagreed on 

the statement that having a readiness of mind is sufficient for successfully complete the 

medical studies (item 10: 88.6% of the applicants disagreed; 84.7% of the students 

disagreed). Moreover, they also disagreed on the statement that contact with patients is part 

of the program in the first study years (item 4: 84.7% of the applicants disagreed: 75.4% of 

the students disagreed). Table 2 furthermore displays that the directions of the applicants’ 

and the students’ ratings run in the same direction with one exception: the demand for rote 

learning (item 9). Here, the applicants did not expect rote learning to be important for the 

medical studies (33.2% of the applicants agreed), whereas the students recognized its 

importance (54.8% of the students agreed).  
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Table 2: Comparison between the applicants’ and the students’ study statement ratings  

Items APPL STU 

Practical focus 
%  
AGR 

%  
DAGR 

%  
AGR 

%  
DAGR 

1) During the studies you get a realistic impression of 
the medical profession 

70.4 29.6 54.8 45.2 

2) During the medical studies you learn to interact with 
patients 

51.8 48.2 62.3 37.7 

3) Practically relevant issues are covered during the 
lessons/classes 

82.9 17.1 72.5 27.5 

4) Contact with patients is already covered in the first 
year during the medical studies 

15.3 84.7 24.6 75.4 

Workload     

5) You are given enough time to get to understand the 
study contents 

24.9 75.1 46.4 53.6 

6) The standard study period is sufficient to finish one’s 
degree 

72.5 27.5 89.5 10.5 

7) The learning load is manageable  77.5 22.5 71.9 28.1 

Learning strategies     

8) Being interested in natural sciences is the basis for 
studying medicine 

96.4 3.6 88.6 11.4 

9) Learning by rote is required in the medical studies 33.2 66.8 54.8 45.2 

10) A readiness of mind is sufficient to successfully 
complete the medical studies 

11.4 88.6 15.3 84.7 

11) You have to like working in a team if you are 
considering to study medicine 

92.5 7.5 82.0 18.0 

Study demands      

12) Endurance is the most important personality 
characteristic required for the medical studies 

92.5 7.5 88.6 11.4 

13) The first study years are the hardest  91.0 9.0 81.7 18.3 

14) A medical study is the most ambitious study within 
the university curriculums 

77.2 22.8 65.3 34.7 

APPL = Applicants; STU = Students; % AGR = Percent Agreement; % DAGR = Percent 
Disagreement. 
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Paired t‐tests for the items. Table 3 shows the means, standard deviations and effect 

sizes for the students’ and applicants’ responses. Scores lower or equal than 2 indicate that 

on average the participants disagreed on a statement (1 = I do not agree at all; 2 = I do not 

agree), whereas scores higher than 2 indicate agreement on a statement (3 = I agree; 4 = I 

agree completely). In general, both samples agreed on all statements with two exceptions: 

patient contact during the first study years (item 4; Mapp = 1.78, SDapp = 0.80; Mstud = 1.94, 

SDstud = 1.02) and a readiness of mind is sufficient to successfully complete the medical 

studies (item 10; Mapp = 1.86, SDapp = 0.64; Mstud = 1.84, SDstud = 0.76).  

The subsequent description of significant differences between the medical applicants 

and the medical students is presented in order of size, starting with the largest effect size 

(Cohen’s d). Negative effect sizes show higher item scores for the medical students than for 

the medical applicants (referring to an underestimation of the applicants), whereas positive 

effect sizes indicate higher item scores for the medical applicants than for the medical 

students (referring to an overestimation of the applicants). For example, the two groups 

were asked to rate the statement the standard study period is sufficient to finish one’s 

degree (item 6). Compared to the medical students, the medical applicants scored 

significantly lower on this statement (item 6, d = ‒0.40, p < 0.01), indicating that the latter 

group underestimated the standard study period. This outcome means that according to the 

medical applicants, the study time was believed to be insufficient to handle the workload of 

the program. In addition, a relatively large difference was found for learning on rote 

(item 9, d = ‒0.34, p < 0.01) where the medical students (M = 2.53, SD = 0.84) scored 

higher than the medical applicants (M = 2.15, SD = 0.78). The medical applicants also 

scored lower than the students on getting enough time to understand the study contents 

(item 5, d = ‒0.29, p < 0.01). Thus, the medical applicants seemed to overestimate the 

workload.  

The other areas of the comparison showed that the medical applicants also 

overestimated other aspects of the studies. For example, they overestimated the practical 

focus with regard to obtaining a realistic impression of the medical profession (item 1, 

d = 0.29, p < 0.01). In addition, the medical applicants scored higher than the students on 

the following statements: you have to like working in a team if you are considering to study 

medicine (item 11, d = 0.26, p < 0.01), I am interested in natural sciences (item 8, d = 0.24, 

p < 0.01) and during the curriculum practical relevant issues are covered (item 3, d = 0.21, 
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p < 0.01). Finally, the medical applicants overestimated all statements focusing on the study 

demands: the first study years are the hardest (item 13; Mapp = 3.27, SDapp = 0.64; 

Mstud = 3.05, SDstud = 0.70; p < 0.01), endurance is the most important personality 

characteristics (item 12; Mapp = 3.42, SDapp = 0.66; Mstud = 3.23, SDstud = 0.65; p < 0.01), 

and medicine is the most ambitious study within the university curriculums (item 14; 

Mapp = 2.91, SDapp = 0.71; Mstud = 2.73, SDstud = 0.88;  p = 0.01).  

Table 3: Paired t‐tests for items  

Items APPL STU T-Test
a
 ES

b
 

Practical focus  M SD M SD T Sig. d 

1) During the studies you get a 
realistic impression of the 
medical profession 

2.87 0.71 2.57 0.72 5.34 < 0.01** 0.29 

2) During the medical studies you 
learn to interact with patients 

2.59 0.84 2.69 0.75 ‒1.59 0.11 ‒0.09 

3) Practically relevant issues are 
covered during the 
lessons/classes 

3.04 0.67 2.84 0.68 3.91 < 0.01** 0.21 

4) Contact with patients is 
already covered in the first year 
during the medical studies 

1.78 0.80 1.94 1.02 ‒2.23 0.03* ‒0.12 

Workload        

5) You are given enough time to 
get to understand the study 
contents 

2.19 0.56 2.44 0.74 ‒5.35 < 0.01** ‒0.29 

6) The standard study period is 
sufficient to finish one’s degree 

2.87 0.76 3.28 0.74 ‒7.38 < 0.01** ‒0.40 

7) The learning load is 
manageable  

2.86 0.56 2.81 0.64 0.99 0.32 0.05 

Learning strategies        

8) Being interested in natural 
sciences is the basis for studying 
medicine 

3.49 0.57 3.26 0.71 4.40 < 0.01** 0.24 

9) Learning by rote is required in 
the medical studies 

2.15 0.78 2.53 0.84 ‒6.24 < 0.01** ‒0.34 

10) A readiness of mind is 
sufficient to successfully 
complete the medical studies 

1.86 0.64 1.84 0.76 0.33 0.74 0.02 

11) You have to like working in a 
team if you are considering to 
study medicine 

3.27 0.59 3.04 0.67 4.75 < 0.01** 0.26 
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Items APPL STU T-Test

a
 ES

b
 

Study demands  M SD M SD T Sig. d 

12) Endurance is the most 
important personality 
characteristic required for the 
medical studies 

3.42 0.66 3.23 0.65 3.79 < 0.01** 0.21 

13) The first study years are the 
hardest  

3.27 0.64 3.05 0.70 4.13 < 0.01** 0.23 

14) A medical study is the most 
ambitious study within the 
university curriculums 

2.91 0.71 2.73 0.88 2.80 0.01* 0.15 

APPL = Applicants; STU = Students; ES = Effect size. 
a. df = 333; b. Positive effect sizes: Applicants score higher than students (referred to as an 
overestimation of applicants); Negative effect sizes: Applicants score lower than students (referred to 
as an underestimation of applicants); * p < 0.05; ** p < 0.01.  

 

Discussion 

The present study investigated the differences between medical applicants’ study 

expectations and medical students’ actual study experiences. This was done by comparing 

the two groups’ responses to identical statements about the medical study. The high rates of 

agreement on the statements about natural sciences (item 8) and having an interest in team 

work (item 11) were not surprising. Medical studies are known to combine the acquirement 

of scientific knowledge in the pre‐clinical study years (Antony, 1998; McHugh et al., 2011) 

with the interaction between students and patients during the clinical study years.  

The statements were categorized into the topics practical focus, workload, learning 

strategies and study demands. The analysis on item level, which compared the answers of 

the applicants and the students (matched sample), showed that the first group overestimated 

the statements on the practical focus (item 1: realistic impression; item 3: practical issues), 

the study demands (item 12: endurance; item 13: challenge of the first study years; item 14: 

most ambitious study course) and the learning strategies (item 8: natural sciences; item 11: 

team work). This finding means that the medical applicants scored higher on these 

statements than the students, with one exception (item 9: rote learning). The medical 

applicants underestimated the demand for rote learning, which means that they presumably 
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were not aware that this learning strategy is important for passing the examinations in the 

medical curriculum. In our opinion, this result is surprising, knowing that the workload for 

medical studies is high. For example, in a study of Rosenthal and Ogden (1998), 75% of the 

medical students agreed that the curriculum was overburdened with factual load. In line 

with this result, first year students in a study of Gąsiorowski and Rudowicz (2014) reported 

that they expected to learn less. In our sample, a relatively high amount of the participants 

did not agree that rote learning is required for the medical studies (66.8% of the applicants 

and 45.2% of the students). A possible explanation could be that applicants are under the 

impression that being smart enough is sufficient to pass the medical studies. Although the 

percentage was small, there was a group of medical applicants who agreed on this statement 

(item 10; 11.4% of the applicants agreed compared to 15.3% of the students). Another 

explanation for the rote learning results could be the type of curriculum. In general, the 

traditional curricula are more focused on rote learning than the clinical programs, which 

typically include problem‐based learning (Regan‐Smith, Obenshain, Woodward, Richards, 

Zeitz, & Small, 1994 as cited in Pinto & Zeitz, 1997). Nevertheless, applicants should be 

aware that memorizing facts are inevitable for passing the exams in the medical curriculum, 

especially in the pre‐clinical years where natural sciences form an integrative part of the 

studies.  

The medical applicants underestimated the statement that the study time provided in the 

medical programs is sufficient to successfully graduate from university (item 6). Thus, the 

medical applicants were less positive than the medical students about completing the 

studies in time (72.5% of the applicants agreed compared to 89.5% of the students). 

However, providing applicants with the feedback that medical students are quite optimistic 

about the study time could be counterproductive. It may provoke them to underestimate the 

study demands. Some medical applicants even believe that passing the admission test is the 

most challenging part of the studies. This is all the more reason to make it clear to this 

group that studying medicine is very challenging. So what could be the reasons that the 

medical applicants were less optimistic about the study time? One explanation could be that 

the sample of applicants was more heterogeneous with regard to cognitive abilities because 

the selection test had not yet been administered. Studies have demonstrated that medical 

students with higher point average scores need less time to graduate successfully (Cohen‐

Schotanus, Muijtjens, Reinders, Agsteribbe, van Rossum, & van der Vleuten, 2006). Other 
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sources of study retention discussed in the literature have been self‐efficacy (e.g., Pintrich 

& De Groot, 1990; Robbins, Lauver, Le, Davis, Langley, & Carlstrom, 2004) as well as 

academic‐related skills (e.g., time‐management skills, study skills and habits, problem‐

solving and coping strategies) and academic goals (e.g., goal commitment).  

Our study further revealed that the applicants overestimated the statement about being 

given a realistic impression of the medical profession. Considering that altruistic needs are 

a common motivation for studying medicine, applicants are at risk of becoming 

disappointed, especially because the first two years are particularly focused on acquiring a 

scientific basis. Our results complement those of an earlier study of Gąsiorowski and 

Rudowicz (2014) with medical students, showing that medical applicants were sometimes 

too optimistic with regard to the practical impact of the studies. The findings imply that, on 

average, medical applicants would like the practical input of the studies to be greater. On 

the other hand, one should bear in mind that students have to be sufficiently prepared for 

patient contacts. Therefore, the first study year may be too early to confront students with 

this component of the curriculum. Being still unfamiliar with clinical situations, students 

may, for example, develop fears such as harming the patient or themselves (Smithson, Hart, 

& Wass, 2010). At the same time, however, Smithson et al. (2010) pointed out that early 

patient contact, which provides students with realistic knowledge about the clinical part of 

the studies, may in fact facilitate the transition from the pre‐clinical to the clinical study 

years.  

The largest disparities between the applicants’ and the students’ judgments concerned 

the standard study period (item 6: d = ‒0.40), the demand for rote learning (item 9: 

d = ‒ 0.34), the realistic impression of the medical professions (item 1: d = 0.29) and 

enough time to understand the study contents (item 5: d = ‒0.29). Not being sufficiently 

aware that memorizing facts forms an integral part of the studies may lead to 

disappointment during the curriculum. The same holds true for the misconception that the 

practical input is big, whereas in reality this is less the case. Therefore, efforts should be 

made to help applicants in developing realistic expectations regarding the medical studies, 

since unrealistic impressions could have an impact on their study behavior (Baker et al., 

1985; Pike, 2006; Tinto, 1975). Based on the hypotheses of congruence, it could therefore 

be argued that medical students presumably perform better if their study expectations match 

the actual medical study environment.  
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Practical Implications 

In the transition from high school to university, expectations play a major role 

(Brinkworth, McCann, Matthews, & Nordström, 2009; Pancer et al., 2000). Students, for 

example, have to adjust to an entirely new environment, which puts great demands on their 

intellectual and social abilities. Having realistic expectations is assumed to facilitate 

students’ transition to the university setting. According to Holland’s theory of vocational 

choice, a person’s behavior in a new environment is influenced by the P‐E fit. To make a 

good study decision, it is therefore crucial that applicants for the medical studies are given 

the proper information about the medical curriculum. However, most medical students do 

not seem to have adequate knowledge prior to making their study decision (Marley & 

Carman, 1999). This situation is problematic, considering that misconceptions about the 

medical curriculum can lead to disappointment, while an accumulation of disappointments 

is likely to result in negative attitudes toward the studies (Tiberius et al., 1989). Therefore, 

while making a decision of this magnitude, applicants should not be left without guidance. 

This is undesirable and could be avoided, especially since applicants could easily be 

provided with better information during the selection trajectory, which is a standard 

procedure of most medical universities. In addition, Jackson et al. (2000) showed that better 

prepared students report lower levels of stress. Our results indicated that medical students 

who had more thoroughly considered their study choice seemed to be more satisfied with 

their chosen study. Therefore, given the positive effects of having realistic expectations on 

study success variables, the implementation of an expectation tool during the admission 

process is advisable. Feedback on coping strategies should be an integrative part of this tool 

to advise future students on how to deal with unexpected situations. Then, in the case that 

their study expectations are not met, they will nonetheless have some strategies at their 

disposal to help them deal with the disappointments. 

Study Limitations 

There are several limitations to this study. First, for both the medical applicants and the 

medical students, the study participation was on a voluntary basis. This non‐obligational 

aspect may have led to a selection bias. As a result, a larger number of applicants who were 

more motivated to study medicine may have participated in the assessment. Moreover, the 
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self‐selection rate of the students who were pleased with the studies was probably higher 

than that of the unsatisfied students. Our data support this assumption with approximately 

90% of the participating students who indicated that their study expectations were met. This 

high percentage seems to suggest that – as far as the medical students were concerned – the 

description of the ‘study reality’ is accurate.  

A 4‐point Likert scale was used, so that the participants had to express an opinion 

regarding all items. It is discussable if offering a midpoint option would have changed the 

study results. This option would have allowed the participants to ‘skip’ responses without 

reflecting on them (see Dawis, 1987), which would presumably have undermined the 

purpose of our investigation. In hindsight, perhaps it might have been more effective if we 

had used a 5‐point Likert scale, including an option ‘not applicable’. This would have 

allowed the participants to give a neutral answer in case of insecurity (applicants may not 

always have an expectation) or in case of indecision (students may have contradictory 

experiences).  

Future Research 

For future research, a longitudinal research design would be recommended. Such a 

design is optimal for investigating the impact of identical variables for a longer time period. 

Due to rules concerning the protection of data privacy, however, this approach was not 

feasible for our study. Instead, we performed a one‐to‐one matching to eliminate the effects 

of confounding variables. Furthermore, our study focused on a comparison between 

medical applicants and medical students in their pre‐clinical years. The development of a 

questionnaire that investigates medical applicants’ expectations with respect to the higher 

clinical study years is, however, regarded to be useful as well. The study requirements 

within the medical studies are known to change during the higher study years (see 

Gąsiorowski & Rudowicz, 2014). In the pre‐clinical years, for example, the students 

particularly have to acquire a great deal of factual knowledge and become familiar with the 

new environment, while in the clinical years the interaction with patients forms an 

important part of the curriculum. In this context, further research should also focus on the 

students’ transition to the work environment of physicians. Applicants (and students) would 

likely benefit from knowing more about what to expect during the different phases of their 

education.  
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Future studies are also required to investigate the impact of the expectation‐experience 

incongruence on academic success. Although research (Draper & Louw, 2007; Farrokhi‐

Khajeh‐Pasha et al., 2014; Miles & Leinster, 2007; Pancer et al., 2000; Tiberius et al., 

1989) has already indicated that unmet expectations are associated with study failure, other 

outcomes may also be possible. For example, there will undoubtedly be students who are 

nonetheless able to adjust to the ‘unexpected situation’ and still develop the abilities and 

interests demanded (Feldman et al., 2004; Pancer et al., 2000). Therefore, more knowledge 

about who succeeds in overcoming these difficulties and who fails to complete the 

curriculum successfully would be beneficial in better preparing both applicants and 

freshman students for the medical studies.  

Conclusion 

Our study showed that in a number of respects, medical applicants’ study expectations 

significantly differ from the actual experiences of medical students. These differences apply 

to several aspects of the medical study like the practical focus, the workload, the learning 

strategies and the study demands. Based on Holland’s hypotheses of congruence, we argued 

that it is important for medical applicants to have accurate expectations about the medical 

curriculum to avoid disappointment during their study trajectory. Therefore, medical 

applicants should be timely provided with the proper information about, among other 

issues, the most common misconceptions about the medical studies. In this way, they will 

be given the best opportunity to carefully consider their study choice in the medical field 

and ultimately make the ‘right’ decision. 
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CHAPTER 4 

Benefits of Personality Characteristics and 

Self‐Efficacy in the Academic Achievement 

of Medical Students3 

                                                 
3 A revised version is under review as: Guntern, S., Korpershoek, H., & van der Werf, G. 
Benefits of Personality Characteristics and Self‐Efficacy in the Academic Achievement of 
Medical Students. 
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Abstract  

This study investigates the joint impact of personality characteristics and self‐efficacy 

on the academic achievement of medical students on top of their prior high school 

performance. The sample consisted of medical students in their pre‐clinical years. The 

students’ grade point average scores (GPA) at high school were included as control variable 

in our explanatory models. Based on previous findings in the literature, we selected self‐

discipline, social activity, and emotional stability from the Five Factor Model (FFM) of 

Personality as predictor variables. Furthermore, following the social cognitive theory of 

Bandura, we added self‐efficacy (students’ belief in their academic skills) as an additional 

predictor. The logistic regression analyses confirmed the importance of self‐discipline 

(positively related) and social activity (negatively related) for these students’ academic 

achievement. Additionally, we found a positive contribution of self‐efficacy. The results of 

this study (as discussed in the final sections) have implications for support programs in the 

practical field. 

 

 Keywords: Self‐efficacy – Social activity – Self‐discipline – Medical students’ 

academic achievement – Support programs   
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Introduction and Problem Statement 

In the past few years, considerable research has been done on the prediction of 

academic success. The results of this research have demonstrated the importance of 

personality characteristics (Busato, Prins, Elshout, & Hamaker, 2000; Robbins, Lauver, Le, 

Davis, Langley, & Carlstrom, 2004; Trapmann, Hell, Hirn, & Schuler, 2007). The current 

study concentrates on the prediction of academic success of medical students in their pre‐

clinical years. In medical education, the focus on investigating the impact of personality 

characteristics using the Five Factor Model (FFM) of Personality has been far less 

extensive than in other areas. However, additional knowledge about the relevance of non‐

cognitive factors on outcome criteria (e.g., academic achievement, drop‐out rates, study 

satisfaction, study length and clinical outcomes) would be valuable as regards, for example, 

the nature of future admission procedures for the medical studies. In our research, we added 

self‐efficacy to the FFM‐model’s personality characteristics (self‐discipline, social activity, 

and emotional stability) since self‐efficacy has been reported to be positively associated 

with performance and study behavior (Pintrich, Smith, Garcia, & McKeachie, 1993; 

Robbins et al., 2004). Moreover, we were especially interested in the additional impact of 

these predictors after controlling for our sample students’ prior performance at high school. 

It is generally known that personality characteristics improve the prediction of students’ 

academic achievement by approximately 8 to 10% compared to the impact of cognitive 

factors, which explain up to 25% of the variance in their future academic achievement 

(Robbins et al., 2004; Trapmann et al., 2007). Furthermore, in combination with knowledge 

of cognitive factors, information on personality characteristics could be used to better guide 

and support students with achievement problems or with higher risks of dropping out of 

education (Kyllonen, Walters, & Kaufman, 2005; Lievens, Coetsier, De Fruyt, & 

Maeseneer, 2002; Robbins et al., 2004; Trapmann et al., 2007). 

Our study has expanded the earlier explanatory models by adding self‐efficacy as 

predictor of academic achievement to the personality characteristics of the FFM of 

Personality. If this variable indeed makes a unique contribution to students’ academic 

achievement, then students with a low degree of self‐efficacy may profit from cognitive‐

behavioral interventions. Such programs have already shown to increase students’ self‐

efficacy and enable them to develop alternative ways of dealing with stress, an element 
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often connected with poor academic achievement (Bresó, Schaufeli, & Salanova, 2011; 

Stewart, 1999).  

Personality Characteristics as Predictors of Academic Achievement 

We derived those variables from the FFM of Personality that have commonly been 

considered as related to academic achievement, namely conscientiousness, emotional 

stability, extraversion, agreeableness, and openness to experience (for a general review: De 

Raad & Schouwenburg, 1996; Trapmann et al., 2007; for a review in the medical field: 

Doherty & Nugent, 2011). It is generally acknowledged that conscientiousness, emotional 

stability and to some extent extraversion are stronger predictors of performance than 

agreeableness and openness to experience.  

The positive impact of conscientiousness on academic achievement was confirmed in 

several studies conducted in the medical context (Chamberlain, Catano, & Cunningham, 

2005; Ferguson, James, O’Hehir, & Sanders, 2003; Lievens, Ones, & Dilchert, 2009; 

Tyssen et al., 2007). Especially the facets self‐discipline (e.g., not getting distracted), 

achievement striving (e.g., working hard to reach one’s goals) and competence (e.g., being 

convinced of succeeding) were found to predict academic achievement, whereas order, 

deliberation, and dutifulness were observed to be less influential factors (Lievens et al., 

2002). Another meaningful predictor was extraversion, which was shown to be 

significantly related to medical students’ academic achievement (Lievens et al., 2002, 

2009). As reported by Lievens et al. (2009), medical students with high scores on 

gregariousness and excitement‐seeking appear to be less successful than students with 

lower scores on these facets. Except for excitement‐seeking, whose influence on academic 

achievement remained negative, the other facets of extraversion had a positive impact on 

students’ achievement later in their education. Another study with dental students 

(Chamberlain et al., 2005), however, did not identify significant associations between 

extraversion facets and pre‐clinical school performance measures. And regarding emotional 

stability (the inverse of neuroticism), it was shown that its influence on the achievement of 

medical students was trivial, which corresponds with findings outside the medical field 

(Ferguson et al., 2003; Lievens et al., 2002, 2009).  
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Self‐Efficacy as Predictor of Academic Achievement  

In the educational context, the importance of students’ self‐efficacy beliefs has often 

been investigated and used as a predictor of their academic achievement. According to 

Bandura (1977), self‐efficacy is the confidence a person has in his/her own ability to solve 

problems and accomplish tasks. Bandura argued that “perceived self‐efficacy is concerned 

with judgments of how well one can execute courses of action required to deal with 

prospective situations” (Bandura, 1982, p. 122). Self‐efficacy is a construct linked to 

motivational aspects, aspects of persistence, and aspects of how much effort individuals put 

in their actions (e.g., Burgoon, Meece, & Granger, 2012). Students with higher levels of 

self‐efficacy possess more of these qualities than students with lower degrees of self‐

efficacy.  

Several studies have reported that self‐efficacy is positively related to academic 

achievement (Chemers, Hu, & Garcia, 2001; Pintrich & De Groot, 1990; Pintrich et al., 

1993; Robbins et al., 2004). This relationship is explained by the argument that self‐

confident students are more persistent, even in the case of achievement difficulties 

(Chemers et al., 2001; Robbins et al., 2004). It is in line with another finding that less 

confident students tend to avoid challenging situations (Fenollar, Romàn, & Cuestas, 2007). 

In the medical field, it has been suggested that self‐efficacy involves an affective 

component. It was found that medical students’ self‐efficacy was negatively associated with 

achievement emotions, such as course‐related anxiety and boredom, whereas it was 

positively related to course‐related enjoyment (Artino, La Rochelle, & Durning, 2010). 

Another study with medical students showed that self‐efficacy was significantly positively 

correlated with first year performance (Stegers‐Jager, Cohen‐Schotanus, & Themmen, 

2012).  

The Present Study  

The present study has evaluated the joint impact of personality characteristics and self‐

efficacy on the academic achievement of medical students. To this end, we extended earlier 

models focused on the FFM personality factors by adding self‐efficacy. Moreover, 

students’ previous performance was taken into account as cognitive factor and included in 

our models as control variable. To the best of our knowledge, combining these two aspects 
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in investigating a sample of medical students in their pre‐clinical years has not yet been 

done before.  

As non‐cognitive factors we focused on self‐discipline, emotional stability, and social 

activity, components that measure students’ personality on a more specific level than 

broader factor scales. Some authors (Ackerman, Chamorro‐Premuzic, & Furnham, 2011; 

McCrae & Costa, 1997) have argued that measuring personality on a more specific level is 

presumably more suitable for an educational setting. Therefore, emotional stability was 

adjusted to situations in an educational context, in which elements such as stress and 

dealing with frustration are more applicable than, for example, clinical reactions to 

depression or anxiety. Particular interest was paid to the impact of self‐efficacy, which was 

assumed to be an influential predictor of medical students’ achievement. 

Based on former study results we assumed that on top of cognitive factors as measured 

via high school grades, non‐cognitive factors (self‐discipline, social activity, emotional 

stability, and self‐efficacy) would explain additional variance in medical students’ pre‐

clinical achievement (hypothesis 1). Starting from the literature, we expected a rather small 

influence of emotional stability (hypothesis 2). Moreover, we expected a positive impact of 

self‐efficacy (hypothesis 3) and of self‐discipline (hypothesis 4) on our students’ academic 

achievement. No concrete assumption was made about the influence of social activity on 

their academic achievement because the literature has been ambiguous as regards this topic.  

Method 

Participants 

In total 863 medical students from Switzerland and Austria participated in this study. 

These students had achieved the highest scores on a selective admission test, aimed at 

choosing the ‘best’ applicants for the medical studies. At the time of the survey, the 

students were in their pre‐clinical years. They were asked to fill out a questionnaire about 

study‐relevant personality characteristics and self‐efficacy (this was done voluntary while 

no rewards were offered for participation). We informed the students about the study’s 

objective of supporting prospective applicants in their study decision. The answers of the 
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students were intended to be used for the development of a self‐administered assessment for 

applicants to the medical study.  

The participation rate was approximately 30% of all students to whom the assessment 

was offered. Based on the availability of students’ high school grades (indicated by 34%), 

the final sample size consisted of 291 students. The main age of the students in the sample 

was 21 years (SD = 2.8), of which 54% was female (n = 156) and 46% male (n = 135). The 

majority of the students were in their second year (n = 198, 68%), and one third in their first 

year (n = 93, 32%). The first two years of medical education are usually considered to be 

the pre‐clinical years with a main focus on natural sciences. In the higher study years 

clinical internships form an integrated part of the program.  

Measuring Personality Characteristics and Self‐Efficacy 

The questionnaire employed to measure the personality characteristics was based on the 

well‐documented Five Factor Model (FFM) of Personality (McCrae & Costa, 1997). The 

NEO‐PI‐R, a tool for measuring the FFM, served as standard instrument for our scale 

construction. We exclusively focused on study‐relevant personality characteristics. 

Therefore, we constructed a new questionnaire (Table 1). Additionally, this questionnaire 

was adjusted to the medical context. Several steps were realized to build a reliable and valid 

questionnaire. First, a comprehensive literature research guided the selection of the FFM 

scales. We chose those FFM scales whose impact on study success was proven according to 

this literature. Second, the scales were formulated in the style of the NEO‐PI‐R item texts, 

after which experts evaluated their comprehensibleness. Third, our definitive item selection 

was based on reliability and exploratory factor analyses.  

The final questionnaire included the following personality characteristics: self‐discipline 

(a facet of conscientiousness; 14 items, α = 0.91), social activity (a facet of extraversion; 11 

items, α = 0.89), and emotional stability (12 items, α = 0.86). Emotional stability focused 

on students’ ability to cope with frustrations and stress, which we believed to be the most 

relevant component in the medical context where students are required to function in a 

highly demanding environment. We therefore measured emotional stability on a more 

specific level than done by the NEO‐PI‐R. Some scale item examples are the following: I 

can put away disappointments, I start having self‐doubts quickly and I easily get insecure 
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(emotional stability); I have difficulties to start working, I finish my tasks in time and I get 

easily distracted (self‐discipline); I am not a shy person, I like to meet new people and I am 

open toward foreigners (social‐activity).  

Furthermore, a self‐efficacy scale (16 items, α = 0.88) was added to the questionnaire to 

measure the students’ self‐confidence. The operationalization of this component was based 

on Bandura’s social cognitive theory (2001). Again, we adjusted its items to the educational 

context of medical students. Some item examples are: I am convinced to finish my studies 

successfully, I also tackle difficult tasks with confidence and I trust in my intellectual 

abilities. The item responses for all scales ranged from (1) not at all applicable to (5) 

entirely applicable.  

Table 1: Scale overview 

Predictors Items α Scale definitions 

Self‐discipline 14 0.91 
The ability to start and finish tasks in time. Self‐
disciplined students do not get distract easily.  

Emotional 

stability 
12 0.86 

Emotional stabile students are self‐confident and can put 
frustrations away. 

Social activity 11 0.89 
Students with high scores are communicative and prefer 
being together with others. 

Self‐efficacy 16 0.88 
Self‐efficient students are convinced about their abilities 
also in times of difficulties. 

α = Cronbach’s alpha for 863 medical students.  

 

Measuring Prior Performance and Academic Achievement of Medical 

Students  

The prior academic accomplishments of the medical students were measured by asking 

them about their average high school grades (for students’ prior performance) and their 

examination performance at university so far (for students’ academic achievement). As 

aforementioned, the sample was reduced because of some students there was no 

information available about their high school grades. Analyses of variance, however, 

showed no significant differences for personality characteristics between the selected 

students (n = 291) and the non‐selected students (n = 572). As regards self‐efficacy, the 

selected students scored slightly lower than the non‐selected students [Mselected = 3.87, 
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SDselected = 0.54; Mnon‐selected = 3.96, SDnon‐elected = 0.53; F(1, 861) = 5.35, p = 0.021, 

η2 = 0.006]. As a result, self‐efficacy was slightly underestimated in our sample.  

Based on the students’ university examinations passed so far, the students could be 

divided into three categories: (1) the upper performance third, (2) the middle performance 

third and (3) the lower performance third. Approximately half of the students (51.2%) 

could be placed in the upper third (n = 149), 43.6% in the middle third (n = 127), and 5.2% 

in the lower third (n = 15). Given that a relatively large number of better performing 

students participated in the survey, a selection bias may have occurred. But then, medical 

students are known as a highly performing group for which the lowest performance group 

will in fact be rather small. Moreover, the sample size of the lower performance group was 

too small for logistic regression analysis with study year as control variable. Therefore, the 

middle and lower performance groups were combined. 

Control Variables  

Since our study aim was to investigate – in addition to prior performance – to which 

degree personality characteristics and self‐efficacy predict the academic achievement of 

medical students, we used the students’ high school grades as control variable. 

Furthermore, to confirm the overall impact of our factors, we controlled for study year.  

Data Analyses  

We started our analyses by examining the correlations among the predictors self‐

discipline, social activity, emotional stability, and self‐efficacy. In regression analysis, 

highly correlated scales should be excluded because they to some extent provide 

overlapping information. Subsequently, to determine the additional amount of explained 

variance in the academic achievement component, we conducted hierarchical regression 

models by entering the control variables prior to the predictor variables. Next, because our 

outcome variable was categorical while our predicting variables were continuous, logistic 

regression analyses were performed. If the outcome variable is dichotomous, a logit 

transformation is required to be better able to interpret the results (Peng, Lee, & Ingersoll, 

2002).  
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To establish the relative predictive impact of the predictors we looked at their odds 

ratios. Odds ratios inform us about the change in the odds produced by a unit change in the 

predictive variable when all other predictors are held constant (Peng et al, 2002). Applied to 

our data, if the odds value of our predictors (self‐discipline, social activity, self‐efficacy) is 

larger (smaller) than 1, then the chance for being in the better performing group increases 

(decreases) by the factor of the odds ratio. Furthermore, to gain more insight into what the 

expected value of the predictors would be in the population, we also investigated the 

predictors’ confidence intervals. A confidence interval of 95% means that if a series of 

identical studies were performed, 95% of these intervals would enclose the results (Gardner 

& Altman, 1986). 

Results 

Descriptive Results 

As reported in Table 2, the correlations among the predictors were moderate, although 

the connection between emotional stability and self‐efficacy was relatively high (r = 0.67, 

p < 0.01). Moreover, as shown in Table 3, emotional stability did not correlate with 

academic achievement (r = ‒0.03, p > 0.05), which is why it was excluded from our further 

analyses.  

The other predictors did correlate with the medical students’ academic achievement. 

High school grades (r = 0.40, p < 0.01), self‐discipline (r = 0.20, p < 0.01), and self‐

efficacy (r = 0.19, p < 0.01) were positively related to their overall achievement. 

Furthermore, self‐discipline significantly correlated with students’ achievement in the first 

study year (r = 0.34, p < 0.01), but did not do so in the second study year (r = 0.14, 

p > 0.05). And whereas there was no correlation between social activity and academic 

achievement in the first study year (r = 0.03, p > 0.05), it was significant and negative in 

the second year (r = ‒0.17, p < 0.05).  
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Table 2: Means (M), standard deviation (SD) and correlations between predictors  

Predictors Range M SD 1) 2) 3) 4) 

1) High school grades
a
 1‐6b 5.14 0.46 ‒    

2) Self‐discipline 1‐5 3.40 0.73 0.22** ‒   

3) Emotional stability 1‐5 3.39 0.64 ‒0.04 0.07 ‒  

4) Social activity 1‐5 3.76 0.69 0.05 0.11 0.28** ‒ 

5) Self‐efficacy 1‐5 3.87 0.54 0.27** 0.24** 0.67** 0.32** 

Pearson correlations for 291 medical students with ** p < 0.01.  
a. High school grades (GPA) ranged from 1 to 6. All study participants though had at least a grade of 
4, because such a grade is required to pass an examination. b. Higher numbers indicate better grades.  

 

Table 3: Zero order correlations with the examination performance  

Predictors 
Performance group

a
 

Overall (n = 291) Year 1 (n = 93) Year 2 (n = 198) 

High school grades 0.40** 0.27** 0.47** 

Self‐discipline 0.20** 0.34** 0.14 

Emotional stability ‒0.03 0.01 ‒0.05 

Social activity ‒0.10 0.03 ‒0.17* 

Self‐efficacy 0.19** 0.21* 0.18* 

Spearman’s rho for 291 medical students with * p < 0.05; ** p < 0.01.  
a. Lower performance group is coded with 1 and better performance group with 2. 

 

Hierarchical Logistic Regression Analyses 

Hierarchic logistic regression analyses were performed using study year and high school 

grades as control variables, and self‐discipline, social activity, and self‐efficacy as 

predictors of academic achievement (Table 4). The high school grades explained 20% of 

the variance in examination performance after controlling for study year (χ2(1) = 47.97, 

p < 0.001). Personality characteristics and self‐efficacy accounted for an additional amount 

of 7% of the variance in academic achievement (χ2(3) = 17.88, p < 0.001) after controlling 

for study year and students’ prior performance at high school. 

All predictors included in the model were significantly related to academic 

achievement. The high school grades had the largest impact on examination performance 
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(OR = 2.32, 95% CI [1.72, 3.13]). Furthermore, the odds ratios for self‐efficacy 

(OR = 1.43, 95% CI [1.07, 1.91]) and self‐discipline (OR = 1.39, 95% CI [1.07, 1.79]) both 

indicated that the odds of belonging to the better performance group was 1.43, resp. 1.39 

times greater for each unit of increase in the score on these scales. Thus, the percent change 

in the odds of the better performing group was 43%, resp. 39% corresponding to a one unit 

increase while holding the other predictors fixed. The relationship between social activity 

and performance group was negative. If the social activity of students increased by one 

unit, the odds of belonging to the better performance group decreased (OR = 0.65, 95% 

CI [0.48, 0.87]). Since the confidence intervals of all predictors did not include 1, there is 

relative strong evidence that self‐efficacy and self‐discipline affect students’ achievement 

positively, while social activity has a negative impact on that outcome variable.  

Table 4: Hierarchical logistic regression analyses for the examination performance  

 OR 95% CI p-value 

Step 1, R
2 
< 0.001    

Study year 0.96 0.59‒1.57 0.88 

Step 2, R
2 
= 0.20    

Study year 0.84 0.49‒1.44 0.53 

High school grades 2.49 1.87‒3.31 < 0.01 

Step 3, R
2 
= 0.27    

Study year 0.88 0.51‒1.55 0.67 

High school grades 2.32 1.72‒3.13 < 0.01 

Self‐discipline 1.39 1.07‒1.79 0.01 

Social activity 0.65 0.48‒0.87 < 0.01 

Self‐efficacy 1.43 1.07‒1.91 0.02 

OR = Odds ratios; 95% CI = 95% Confidence interval.  
All predictor scores are standardized into z‐values. 
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Discussion 

Our study aim was to investigate to which degree personality characteristics (self‐

discipline, social activity, and emotional stability) and self‐efficacy predict the pre‐clinical 

academic achievement of medical students on top of their prior performance at high school. 

Therefore, we included students’ pre‐university performance as control variable. 

Furthermore, we also controlled for the study year to investigate the overall impact of our 

factors. This was necessary to do because the correlations of the factors with students’ 

academic achievement were different for the first and second study year. In literature, it 

was reported that a varying impact of cognitive and non‐cognitive factors on the same 

outcome variable across the study years is not unusual (Lievens et al., 2009; McManus, 

Woolf, Dacre, Paice, & Dewberry, 2013). One explanation for an increased impact of 

cognitive factors is that achieving the current learning goals depends on the learning 

outcome of earlier years (McManus et al., 2013). However, other researchers have argued 

that the impact of cognitive factors presumably decrease in higher education (Ackerman et 

al., 2011; Furnham, Chamorro‐Premuzic, & McDougall, 2003), whereas the one of non‐

cognitive factors increase in higher education. For example, Lievens et al. (2009) showed 

that conscientiousness and extraversion of medical students became more important in 

clinical years. Generally speaking, the impact of the factors seems to depend on the 

predicted variable (Lievens et al., 2009).  

We found that the students’ high school grades accounted for 20% of the variance in 

their academic achievement. When adding self‐discipline, social activity, and self‐efficacy, 

the explained variance increased to 27%. Thus, hypothesis 1 was confirmed, while our 

results regarding this premise are in line with previous findings in both the educational 

(Robbins et al., 2004; Trapmann et al., 2007) and medical context (Ferguson et al., 2003). 

Hence, non‐cognitive factors accounted for an increased amount of explained variance of 

approximately 7% in our students’ academic achievement on top of their prior performance 

at high school. In highly selective fields such as, for example, medical education, relatively 

weak associations between predictors and outcome variables can already be considered 

useful (Adam, Bore, McKendree, Munro, & Powis, 2012). Additionally, non‐cognitive 

factors provide valuable information on the cognitive factors. Personality characteristics, 
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for example, inform about students’ behavior in a specific situation (Kyllonen et al., 2005; 

Lievens et al., 2009; Robbins et al., 2004; Trapmann et al., 2007).  

Second, we tested the relative predictive impact of the personality characteristics and 

self‐efficacy on the students’ pre‐clinical academic achievement. All of our predictors, self‐

discipline, social activity, and self‐efficacy, had a significant impact on the academic 

achievement of our sample of medical students. Particular attention was paid to the 

influence of self‐efficacy, a variable which we assumed to be more valuable than students’ 

emotional stability in the educational context. This assumption was based on findings that 

emotional stability is generally not a significant predictor of academic achievement 

(Chamberlain et al., 2005; Lievens et al., 2002, 2009). In this respect, we agree with the 

argumentation of other authors that self‐efficacy reflects emotional stability in an academic 

setting (Judge & Bono, 2001; Robbins et al., 2004). Although we expected the impact of 

emotional stability to be rather small, our results did show a (non‐significant) correlation 

between this factor and our students’ overall performance (r = ‒0.03, p > 0.05). Therefore, 

hypothesis 2 was not confirmed. Furthermore, our results revealed that self‐efficacy was a 

significant predictor of academic achievement, thereby confirming hypothesis 3. The most 

likely explanation of the positive impact of self‐efficacy is that self‐confident students work 

harder and are more persistent than unconfident students (Chemers et al., 2001). It is 

assumed that self‐efficacy is susceptible to change through cognitive‐behavioral 

interventions (Bresó et al., 2011; Robbins et al., 2004). On the other hand, also the way in 

which teachers, practitioners and others give feedback has an influence on this variable. 

Fenollar et al. (2007), for example, reported that accurate, timely, and specific feedback has 

a positive influence on students’ confidence.  

Our findings also indicated a positive impact of self‐discipline on our medical students’ 

pre‐clinical academic achievement (confirming hypothesis 4). In our questionnaire, we 

measured the students’ ability to start and finish tasks in time. It seems that students who 

performed better were less deflectable and better able to stick to their schedule than less 

self‐disciplined students. In general, the positive impact of conscientiousness (a factor of 

self‐discipline) on study success has been well confirmed in the literature (for non‐medical 

samples: e.g., Robbins et al., 2004; for medical samples: e.g., Lievens et al., 2009). 

To continue, better performing students scored lower on social activity (a facet of 

extraversion), implying that, on average, they were less outgoing and presumably spent 
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more time on studying than students with higher social activity scores. Other studies using 

extraversion as a predictor have shown ambivalent results. Some have reported a significant 

negative association between extraversion and academic achievement in pre‐clinical years 

(Lievens et al., 2002, 2009), whereas other studies have not shown this association 

(Chamberlain et al., 2005; Ferguson et al., 2003). Here, however, the operationalization of 

extraversion may play a role. In our study we restricted extraversion to the aspect of social 

activity, ignoring its other facets, such as warmth, gregariousness, assertiveness, excitement 

seeking, and positive emotions. The results correspond with those of a study of Chamorro‐

Premuzic and Furnham (2003), in which only facets which measure the need to meet with 

others were significantly related to the total examination grades of the students (activity: 

r = ‒0.24, p < 0.01; gregariousness: r = ‒0.20, p < 0.01). However, the negative impact of 

social activity (odds ratios smaller than 1) does not imply that social contacts are per se a 

threat to being successful at university. It has been shown that a social network can 

certainly be beneficial for students in completing their study successfully (Eggens, van der 

Werf, & Bosker, 2008). The impact of extraversion seems further to depend on the selected 

prediction criteria. For example, extraversion was not an important predictor for the 

academic achievement in medical students’ pre‐clinical years, but the impact of 

extraversion increased over time (Lievens et al., 2009). For study purposes in higher 

education it may be advisable to not be too extraverted and spend enough time on studying. 

For practical training or tasks involving social interaction, on the other hand, a dynamic 

network of contacts may be helpful (for non‐medical samples: De Raad & Schouwenberg, 

1996; for medical studies: Lievens et al., 2009).  

A possible explanation for the joint influence of self‐discipline, social activity, and self‐

efficacy is that the predictors in our study were especially conceptualized for the medical 

context. Our scales particularly focused on students’ working behaviors. As pointed out by 

other authors (e.g., Dudley, Orvis, Lebiecki, & Cortina, 2006), for prediction purposes it 

has seemed more valuable to concentrate on narrow personality characteristics within 

specific contexts than on broader measurements. Therefore, instead of broader factor scales, 

our questionnaire specifically included NEO‐PI‐R facets.  
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Practical Implications 

The knowledge that personality characteristics and self‐efficacy in addition to prior 

performance at high school have an influence on medical students’ pre‐clinical educational 

achievements can be put to use in helping struggling students. The value of self‐efficacy is 

that it may be more easily influenced than the other personality characteristics (e.g., 

Stewart, 1999). Cognitive‐behavioral interventions, for example, can help students to deal 

with stress in a more effective manner (Bresó et al., 2011; Stewart, 1999). Increasing one’s 

self‐efficacy may therefore also be of importance in the work as a physician, which is 

known to be demanding, especially in terms of social involvement skills, such as being 

empathic and interacting with patients in times of stress.  

Medical studies are known to be highly demanding with different study requirements in 

the clinical and pre‐clinical study years. In the pre‐clinical years medical students need to 

acquire the scientific knowledge, whereas the focus in the clinical study years lies more on 

the application of the acquired knowledge in practice. With regard to the selection process 

of medical students, our research provides useful knowledge about the additional impact of 

non‐cognitive factors (on top of cognitive factors). As argued in the literature (Benbassat & 

Baumal, 2007; Lambe & Bristow, 2011; O’Neill, Hartvigsen, Wallstedt, Korsholm, & Eika, 

2011), the assessment of non‐cognitive factors may lead to a better self‐selection of the 

medical applicants. Therefore, a self‐administered assessment containing non‐cognitive 

factors is expected to be beneficial to this group. O’Neill et al. (2011), for example, showed 

that students who were selected based on a non‐grade admission dropped out of medical 

school less frequently than those admitted based on their highest pre‐university grade point 

average. In our opinion, a combination of a voluntary assessment of non‐cognitive factors 

and an obligatory, selective performance test may successfully identify those applicants 

most suitable for the medical studies.  

Limitations 

First, since the participation in the self‐administered assessment was voluntary, our 

research may have been subjective to selection bias. It is possible that the group of better 

performing students, for example with higher scores on self‐discipline, was larger than the 

group with lower scores on this scale. Although this might be the case, students had no 
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reason to present themselves in a better light. The students were informed that the data were 

needed to be better able to inform upcoming students. 

Second, the unequal distribution of the outcome variable (51% in the upper performance 

third, 44% in the middle performance third and 5% in the lower performance third) needs 

some further explanation. There are several reasons that the outcome variable is, in fact, 

unequally distributed for our sample of medical students. Medical students are a highly 

performing group for which the lowest performance group will always be rather small. At 

the beginning of their studies, these students have already passed a highly selective 

admission procedure and proven to be very successful. Another reason may lie in the 

formulation of the question “In which performance third (of passed university 

examinations) were you so far?”, which included a comparison with a reference value. 

Since medical students are known as a highly performing group, the lowest performance 

group was perhaps ‘disproportionally’ smaller than the other groups. We assume that 

receiving bad grades presumably did not apply to the students in our sample. However, the 

restricted range of the outcome variable (upper versus middle/lower performing third) 

resulted in underestimated rather than in overestimated associations. This was because the 

variance in the outcome variable was smaller than it actually would be considering more 

categories (Robbins et al., 2004; Schmidt & Hunter, 1977). This circumstance might have 

limited the generalizability of our results, although we do not believe it did so substantially.  

Third, because for some students there was no information available about their high 

school grades, the sample had to be reduced. However, in our opinion this reduction has not 

caused unreliable data, since students could skip this item if they considered this 

information as too sensitive. We preferred lacking data over unreliable data. If we had not 

given them the option to skip the question, we would have risked socially desirable 

answers. Additional analyses of variance showed that the personal characteristics of the 

selected students were comparable to those of the non‐selected students, except for self‐

efficacy (lower scale score for selected students than for non‐selected students). However, 

the scale difference for self‐efficacy was not considered to be crucial with respect to the 

goals of the current study. Additionally, selected students did not significantly differ from 

the not select students in terms of the self‐reported performance at university (χ2(1) = 3.54; 

p = 0.06). Thus, the selection of the students, based on their high school grades, did not 

result in considerable differences between the groups.  



CHAPTER 4 

84 

Finally, the high school grades of medical students were based on students’ self‐reports. 

A meta‐analysis of Kuncel, Credé, and Thomas (2005) showed that “self‐reported grades 

are reasonably good reflections of actual grades for students with high ability and good 

point averages” (p. 74). Our sample of medical students can be regarded as highly 

performing group with good high school grades. Additional arguments for the validity of 

the self‐reported grades are that they explained most variance in students’ performance at 

university and the correlation between the high school grades and the performance at 

university (r = 0.40, n = 291) corresponded with other studies (see McManus et al., 2013; 

Sawyer, 2013). Moreover, the impact of the non‐cognitive predictors on the pre‐university 

performance was in the expected direction. Nevertheless, a replication of this study is 

certainly desirable to support the current findings.  

Further Research 

Several research questions remain to be addressed. Our study focused on the prediction 

of academic achievement. However, the predictive impact of the personality characteristics 

and self‐efficacy on outcome criteria other than student academic achievement (e.g., drop‐

out rates, study satisfaction, study length and clinical outcomes) still needs to be 

investigated.  

Furthermore, the introduction of more sophisticated models which distinguish, for 

example, between female and male students, or between pre‐clinical and clinical study 

years, would further enhance our knowledge. Our results showed a negative impact of 

social activity in the pre‐clinical years. One assumption is that social activity may have a 

positive influence on the students’ achievement in the clinical years, in which practical 

training with patient interactions becomes more influential. Moreover, additional research 

should also investigate the differential impact of non‐cognitive factors on the outcome 

variables. Factors such as communication skills, social skills and empathy may have a 

bigger influence on clinical outcome variables than on academic variables, resp. become 

more important in higher years of medical education (Adam et al., 2012). Medical studies 

are known to be highly demanding in that they combine cognitive and non‐cognitive 

requirements. In this respect, we agree with O’Neill et al. (2011) that assessing non‐

cognitive factors in a selection process would improve the self‐selection of students.  
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Further research is also needed to investigate the influence of the study year. Is the 

impact of the personality characteristics and self‐efficacy, for example, different in the pre‐

clinical years compared to the clinical years? Lievens et al. (2009) reported that factors 

such as extraversion and conscientiousness became more important during the clinical years 

as compared to the first study years. In a similar vein, we assume self‐efficacy to have a 

positive effect on students’ clinical work. Referring to some practical implications, we 

suggest conducting an intervention study about the effectiveness of support programs. Can 

students’ self‐efficacy actually improve through cognitive‐behavioral interventions? We 

pointed out that students at risk of failing their examinations may profit from such 

interventions. In this respect, the value of self‐efficacy partly lies in its vulnerability to 

intervention programs. The investigation of this research question would imply ongoing 

measurements of students’ study performance. The challenge here would be to identify 

students at risk of failing their examinations at an early stage during their education.  

Conclusion 

We have contributed to the literature on relevant success factors in the medical studies, 

where the admission procedures are more selective than in other study fields, by presenting 

two sources of measurements, namely personality characteristics and self‐efficacy for the 

prediction of academic achievement on top of students’ pre‐university achievement. A 

consideration of these variables – already during the admission process and later during the 

medical studies – offers additional information about students’ working behavior. The 

value of this information can be seen in its influence on the academic achievement of 

students and its vulnerability to support programs for students with performance 

difficulties.    
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CHAPTER 5 

Prestige Added to Holland’s Vocational 

Interest Scales for the Prediction of Medical 

Students’ Aspired Work Environment4 

 

                                                 
4 A previous version is published as: Guntern, S., Korpershoek, H., & van der Werf, G. 
(2015). Prestige Added to Holland’s Vocational Interest Scales for the Prediction of 
Medical Students’ Aspired Work Environment. Journal of Career Assessment. Advance 
online publication. doi: 10.1177/1069072715580418 
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Abstract 

The current study examines the relative impact of vocational interests and prestige on 

medical students’ aspired work environments. The following areas were included: family 

doctor, specialist in a private practice, specialist in a hospital, scientific researcher, and 

dentist. We also added the category ‘undecided students’. The sample consisted of 788 

medical students in their pre‐clinical years. Multinomial logistic regression analysis showed 

that the impact of vocational interests and prestige varied as a function of the medical 

students’ aspired work environments. Students with investigative interests particularly 

aspired to become scientific researchers (compared to the reference category of family 

doctor), whereas students interested in prestigious careers aspired to become specialists in a 

private practice (but not specialists in a hospital). Students with realistic interests 

particularly aspired to become dentists or specialists in a hospital. This article is concluded 

by a discussion of the impact of the person‐environment fit on students’ career decisions.  

 

Keywords: Vocational interests – Prestige – Medical students – Aspired work 

environments – Career decision 
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Introduction and Problem Statement 

Choosing a work environment, either within a clinical field or within a non‐clinical area 

of professional expertise, is a decision of major importance. Certainly in the medical 

domain, it has far‐reaching consequences for students’ future careers. It is a decision that 

not only determines the medical students’ future workscopes, but also factors such as 

working hours, income, and lifestyle. It is generally assumed that students with greater 

insight into their personality, interests, and abilities and who have realistic assumptions 

about their future work environments have less problems with making career decisions 

(Holland & Gottfredson, 1976). After graduation medical students are confronted with a 

vast variety of job opportunities, and have to decide whether they want to opt for either a 

medical specialty or a non‐clinical profession. Previous research has indicated that students 

generally choose between a more person‐ versus a more technique‐oriented specialty 

(Taber, Hartung, & Borges, 2011). Women, for example, appear more inclined to have 

social, artistic, and conventional interests (e.g., administering information), preferring more 

person‐oriented careers. Men on the other hand, usually opt for more technique‐oriented 

careers which involve working with things (Su, Rounds, & Armstrong, 2009). On average, 

men attain higher values on realistic (e.g., manipulation of technical equipment) and 

investigative (e.g., exploration of scientific phenomena) interest scales than women. Thus, 

vocational interest measurements tell us more about a person’s preferred activities and may 

be helpful in the decision making process of selecting a suitable work environment.  

Another influential factor in the career decision making process is prestige (Gottfredson, 

1996). Prestige is a concept particularly associated with elements such as the socio‐

economic status of an occupation, level of education, level of difficulty and level of 

responsibility (Sodano & Tracey, 2008; Tracey & Rounds, 1996). Dawis (1991, as cited in 

Tracey & Rounds, 1996) viewed prestige as a work value which is especially focused on 

the relative importance that things have for a person, other than on how much he/she likes a 

thing in the case of interests. The various occupations within the medical field are generally 

associated with high levels of prestige (Rosoff & Leone, 1991). These specialties differ in 

the prestige rankings depending on their characteristics (Creed, Searle, & Rogers, 2010). 

Surgery, for example, is often considered to be the most prestigious specialty, whereas 
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public health specialties and non‐specialist hospital practices are often associated with 

lower prestige levels (Creed et al., 2010; Rosoff & Leone, 1991).  

To date, only a few studies have investigated the specialty choice of medical students on 

the basis of Holland’s vocational interest scales (e.g., Borges & Savickas, 2002; Borges, 

Savickas, & Jones, 2004; Elam, 1994). Hence, to our knowledge, little is known about the 

person‐environment fit between medical students’ vocational interests and their aspired 

work environments. However, as aforementioned, prestige seems to be a major aspect in 

deciding upon one’s medical career path. As regards the prediction of medical students’ 

specialty choices, none of the above mentioned studies have as yet combined vocational 

interests with the work value of prestige.  

The aim of this study has been threefold. First, we were interested in describing the 

vocational interests of a large sample of medical students. Second, we investigated these 

students’ levels of orientation towards prestige in comparison to their vocational interests. 

With respect to prestige we focused on social status and socio‐economic aspects. Here we 

concentrated on those aspects which we regarded as the most influential ones within the 

medical field. Our third and main purpose was to investigate the joint associations of 

interests and prestige with the aspired work environments of early medical students. In this 

context, the aspired work environments consisted of the categories family doctor, specialist 

in a private practice, specialist in a hospital, scientific researcher and dentist.  

This study contributes to the literature by adding a new scale, namely prestige, to the 

vocational interest scales in a specific context, which is the medical field. As stated by 

Creed et al. (2010), in making career decisions the element of prestige is an important 

consideration for medical students. Medical work environments are associated with 

different levels of prestige. A mismatch between the aspired and the achieved level of 

prestige may lead to dissatisfaction (Gottfredson, 1996). The current study provides some 

new insights into the relevance of investigating these issues. These insights will improve 

our understanding of medical students’ career choices.  

Person‐Environment Fit 

The concept of the person‐environment (P‐E) fit is based on the assumption that the 

behavior of individuals is dependent on the congruence between these individuals’ 

characteristics and the characteristics of the preferred environment. Holland (1997) argues 
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that “each personality type has a characteristic repertoire of attitudes and skills for coping 

with environmental problems and tasks” (p. 2). Based on this idea, Holland developed an 

instrument by which the interests of individuals can be described in relation to their 

preferred environment. The following six categories or types are provided to describe 

individuals’ personalities in relation to preferred environments: realistic, investigative, 

artistic, social, enterprising, and conventional (RIASEC). The investigative type of person, 

for example, favors tasks which require observational and systematic working behaviors 

resulting in the acquisition of competencies. The artistic type likes to be creative. With 

regard to values, such a person is open to the feelings of other people. The social type on 

the other hand, prefers to inform or help other people, which he/she does in a systematic 

and ordered manner. As Holland (1997) explained, these types are an expression of 

personality and describe a person’s characteristic behaviors, including his/her specific 

values and self‐concepts.  

According to the theory, congruent behaviors are reinforced more than incongruent ones 

(Holland & Gottfredson, 1976). If an individual’s RIASEC scores fit the environment, it is 

presumed that this person is less susceptible to stress (Furnham & Schaeffer, 1984), is more 

satisfied (Assouline & Meir, 1987; Tranberg, Slane, & Ekeberg, 1993) and performs better 

(Tracey & Robbins, 2006). In addition, congruence between a person and an environment 

contributes to career stability (Donohue, 2006). However, also negative or non‐significant 

relationships between congruence and outcome variables have been reported (for an 

overview: Spokane, 1985; Spokane, Meir, & Catalano, 2000). So even though Holland’s 

theory is widely used to examine the choice of occupations, little attention has as yet been 

paid to the choices of individuals within occupations. However, if an individual’s 

specialization is taken into account; more knowledge is acquired of congruence‐satisfaction 

relationships (Assouline & Meir, 1987; Meir & Yaari, 1988).  

In view of our research goals, we subsequently first discuss prestige in connection with 

the RIASEC scales before presenting studies dealing with the influence of prestige on 

career choices within the medical field.  

Prestige 

Prestige is shown to be a key factor in vocational choices (Tracey & Rounds, 1996). 

This means that people’s career choices are influenced by the status of occupations 
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(Gottfredson, 1996). However, there are differences among people in the importance they 

attach to having an influential position and earning a lot of money. In addition, Gottfredson 

and Duffy (2008) argued that “high‐level environments are usually more difficult to enter 

and persist in than are lower level environments” (p. 50). Furthermore, they stated that a 

person’s aspirations and his/her coping abilities to deal with complex demands are also 

influential factors in making vocational choices.  

Referring to the congruence hypothesis, a mismatch between the aspired and the 

achieved level of prestige might cause dissatisfaction (Gottfredson, 1996). People who are 

less interested in prestigious occupations are presumably more satisfied with more concrete 

jobs (Gottfredson, 1996). Tracy and Rounds (1996) demonstrated that the RIASEC scales 

vary in terms of prestige. Occupations which mainly demand realistic or conventional 

activities are more often characterized as being less prestigious. Investigative and artistic 

occupations on the other hand, seem to incorporate higher levels of prestige, as reported by 

Deng, Armstrong and Rounds (2007). They argue that people who strive for prestige may 

tend to prefer occupations which contain activities of a more investigative and artistic 

nature.  

In addition to the data/idea and the things/people dimensions as identified by Prediger 

(1982), which underlie the structure of the RIASEC scales, prestige was identified as ‘new’ 

dimension (Tracey & Rounds, 1996). Consequently, it was proposed to integrate prestige 

into the interest measurement instrument (Sodano & Tracey, 2008; Tracey & Rounds, 

1996).  

Description of Medical Specialties 

Since medical education presumably offers more job options than any other area of 

study, choosing a specialty area which matches one’s skills and interests is a complex task 

(Iserson, 2003). Moreover, medical specialties vary in terms of their work settings, skill 

requirements, vocational aspects, and perceived level of prestige. Even though the medical 

profession in general is commonly considered as highly prestigious (Furnham, Pendleton, 

& Manicom, 1981; Rosoff & Leone, 1991), the medical specialties differ in their levels of 

prestige (Creed et al., 2010; Taber et al., 2011). Surgeons, for example, are seen as the most 

prestigious group within the medical field (Creed et al., 2010). In the same study, 

specialists are viewed as being the best paid of all other clinical groups (e.g., general 
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practitioners and occupational therapists), and as having the most powerful status. This 

finding is in line with the results of other studies (e.g., Kiker & Zeh, 1998), which indicate 

that the specialist domain is perceived as more prestigious than the non‐specialist practice 

and public health. There is a growing number of medical students, however, who have 

decided to pursue non‐clinical careers (Kim, Park, Lee, & Choi, 2013). This non‐clinical 

group is more interested in research and/or inclined to explore new areas than the clinical 

group. These two groups, however, do not differ with respect to the perception that prestige 

is a major merit of the medical profession.  

With regard to vocational interests, Gottfredson and Holland (1996, as cited in Borges 

et al., 2004) described the work of family practice as characterized by investigative, social, 

and artistic activities. Surgery, on the other hand, was defined as entailing investigative, 

social, and enterprising activities. Thus, just like other professions, also medical specialties 

differ as regards their RIASEC characterizations.  

Interests may change with practical experience. However, dental students as well as 

working dentists mainly appeared to be interested in investigative and realistic activities. A 

meaningful difference between the groups was that the dental students were less 

enterprising but also less conventional than the working dentists (Emling, Green, & 

Stevens, 1980). In a longitudinal study, Borges et al. (2004) classified medical occupations 

into more technique‐oriented professions (e.g., surgery) and more social‐oriented 

professions (e.g., family medicine). Their results showed that the majority of the medical 

students scored the highest on the investigative and social scales, irrespective of their 

specialty choice.  

The Present Study 

The present study has focused on the aspired work environments of medical students, 

using the RIASEC scales and the additional scale prestige. First, we mapped out the 

vocational interests of medical students based on the theory of Holland. We expected these 

students to score higher on investigative, social, and artistic scales than on conventional, 

enterprising, and realistic scales (hypothesis 1). Second, we expected these students to score 

high on the prestige scale, comparable to their scores on the investigative, social, and 

artistic scales (hypothesis 2). The scale center (3 on a 5‐point Likert scale) was used as a 

comparative value to evaluate this hypothesis. The difference between the mean of the 
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scales and the comparative value of 3 was supposed to be larger for the investigative, 

social, and artistic scales than for the conventional, enterprising, and realistic scales. The 

social, investigative, and artistic scales are therefore referred to as the more pronounced 

scales, whereas the conventional, enterprising, and realistic scales are considered as the less 

pronounced scales. In our hypothesis, we expected prestige to belong to the more 

pronounced scales. The assumption that prestige is a pronounced characteristic of medical 

students is based on former studies which pointed out its importance (Creed et al., 2010; 

Rosoff & Leone, 1991). Third, gender differences in vocational interests and prestige levels 

were explored. In line with Su et al. (2009), we expected that women would report higher 

levels of social, artistic, and conventional interests, and men higher levels of realistic and 

investigative interests (hypothesis 3). Furthermore, we did not expect gender differences in 

students’ enterprising interests (Su et al., 2009). No hypothesis was formulated for prestige 

differences among the students. In the literature (Creed et al., 2010; Norredam & Album, 

2007; Rosoff & Leone, 1991), prestige is generally connected with the specialty choice of 

students showing that some specialties are perceived as being more prestigious than other 

specialties. The studies indeed report that men more often choose a more prestigious 

specialty than women. However, no direct gender comparisons were conducted in these 

studies.  

Fourth, after obtaining a general overview of the medical students’ vocational interests 

and prestige, we focused on the associations between these scales and the students’ aspired 

work environments. We differentiated among the following aspirations: (becoming) a 

family doctor, a specialist in a private practice, a specialist in a hospital, a scientific 

researcher and a dentist. A category for undecided students was also included. Based on the 

literature, we assumed prestige to play a significant role in students’ specialty choices 

regarding their aspired work environments, both in hospitals and in private practices with 

family doctors as references group (hypothesis 4). This assumption was formulated on the 

basis of former results, which showed that surgery (usually practiced in hospital) was 

considered the most prestigious specialty choice, whereas public health medicine was 

ranked at the bottom of the list (Creed et al., 2010). Furthermore, we expected that realistic 

interests would significantly influence students’ choice of dentist as their aspired work 

environment, in contrast to family doctors (hypothesis 5). This assumption was based on 

the operationalization of the scale representing the definition that realistic interests involve 
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hands‐on activities. Finally, we expected investigative interests to predict the choice of a 

non‐clinical aspired work environment as made by scientific researchers as opposed to the 

reference group (hypothesis 6). This hypothesis was based on a definition by Holland of the 

investigative type of person as someone who is focused on acquiring scientific competences 

(Holland, 1997).  

Method 

Participants 

The sample consisted of 788 medical students from five different universities in Austria 

and Switzerland in their pre‐clinical years. The students were approached by the 

responsible faculty staff to take part in a self‐administered interest questionnaire for helping 

upcoming students in their study choices. The participation in the assessment was voluntary 

and free of charge. The age of the students was on average 21 years, while 54.6% were 

female (n = 430) and 45.4% were male (n = 358). Of the students 56.7% (n = 447) were in 

their first and 43.3% in their second study year (n = 341). The participation rate in the self‐

administrated assessment was approximately 30%.  

Measures  

Vocational interests and prestige. Following the framework of Holland, our new 

questionnaire was developed to measure the vocational interests of medical students. On the 

basis of Furnham’s (2001) statements, we adapted the interest items to the unique 

circumstances of medical education. The purpose was to fit the items to the work 

environments of physicians. As a result, our vocational interest scales measured a narrower 

range compared to the scales of Holland: social interests (14 items, e.g., helping others), 

focused on supporting and understanding people, investigative interests (13 items, e.g., 

understanding natural scientific phenomena), aimed at students’ interests in academic work 

activities, and artistic interests, emphasizing creativity (10 items, e.g., developing new 

ideas). Also the activities associated with conventional interests (7 items, e.g., 

administering information), enterprising interests (6 items, leading a company), and 

realistic interests (5 items, getting familiar with technical equipment) referred to higher 
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educated activities in our scales. Additionally, a prestige scale (7 items) was added to 

consider the specific work circumstances in the medical field. As aforementioned, prestige 

is a rather broad construct which comprises many aspects. We particularly focused on the 

status associated with the profession (e.g., degree of appreciation, status symbol) and on 

socio‐economic aspects (e.g., having a leading position at work, earning a lot of money). 

The scales’ answer options all ranged from 1 (not interested at all) to 5 (very interested). 

Missing answers were not allowed. The scales were considered to be reliable with 

Cronbach’s alpha varying from 0.78 for conventional interests to 0.92 for social interests. 

Confirmatory factor analysis (CFA) was used to test the structure of the questionnaire, 

which contained six vocational scales (social, investigative, artistic, conventional, 

enterprising, and realistic) and prestige. The analysis was based on the whole sample of 859 

medical students; it was not restricted to students in the pre‐clinical years. The maximum 

likelihood method was performed to estimate the questionnaire’s construct validity. In line 

with Hu and Bentler (1999), the model fit indexes had to approximate 0.06 for RMSEA 

(root mean square error of approximation), and the incremental fit indexes 0.95 for TLI 

(Tucker‐Lewis Index) and CFI (Comparative Fit Index). Our questionnaire provided a 

reasonably good model fit in terms of the absolute fit index: RMSEA = 0.061, 90 percent 

C.I. = 0.060 and 0.063, p < 0.001. The comparative fit indexes (TLI = 0.83, CFI = 0.84) 

were below the suggested cutoff values, indicating an increased change of Type II errors.  

Career aspirations. The career aspirations of the students were measured by asking 

them about their aspired work environment after university graduation. A list of five 

different work environments together with an option not yet decided was presented. The 

aspired work environments included clinical professions (family doctor, specialist working 

in a private practice, and specialist working in a hospital), a non‐clinical profession 

(scientific researcher), and a medically related job (dentist). Although the dentist profession 

is considered as a separate occupation next to human medicine, all medical students share 

their first two study years before pursuing their areas of choice. The integration of these 

broader categories allowed us to obtain information particularly on the students’ aspired 

work environments rather than on their specialty choices. The category of family doctor 

(our reference category) was the only specialty choice in our data. The other categories 

represented clinical work options, namely specialist in a private practice and specialist in a 

hospital. Within these work options, there is again a broad variety of specialties. 
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The group of undecided students in our sample was relatively large. A quarter of the 

788 medical students (n = 197) in their pre‐clinical years had not chosen an aspired work 

environment yet. From those who had made a choice (n = 591), 50.1% aspired to work in a 

hospital as a specialist (n = 296) and 24.9% in a private practice as a specialist (n = 147). 

Fewer students wanted to become a family doctor (9.1%, n = 54), a dentist (10.2%, n = 60) 

or a scientific researcher, either at a university or in industry (5.8%, n = 34).  

Data Analyses  

We will present the descriptive data analyses and the correlations among the scales at 

the beginning of the result section. We performed multinomial logistic regression analyses 

to investigate the associations between vocational interests and prestige in the students’ 

work environment choices. We decided to take family doctors as the reference group. In 

doing so, a comparison was possible between the relative impact of our predictive variables 

on the category representing the only real specialty and on the respective other, broader 

categories of specialists working in different environments. The reported odds ratios of the 

interest scales indicate the relative importance of the predictors on the outcome variable. If 

the scores on the interest scale increase (or decrease) by one unit, the odds of the predicted 

variables will change by the factor of the odds ratios. Positive values (B coefficients) 

increase the chance of the predicted variable, whereas negative values decrease this chance 

(Backhaus, Erichson, Plinke, & Weiber, 2011). In addition, we present the confidence 

intervals of all predictors. If they do not cross 1, there is confidence that the odds ratios in 

the population lie somewhere between the lower and upper bounds of their intervals. 

Results  

Medical Students’ Vocational Interests 

Table 1 shows the correlations between the vocational interests and prestige. We see 

that all correlations were low (r < 0.30) except for the relations between enterprising 

interests and conventional interests (r = 0.31, p < 0.01), enterprising interests and realistic 

interests (r = 0.32, p < 0.01) and enterprising interests and prestige (r = 0.51, p < 0.01). 

Table 1 also provides the descriptive statistics for the vocational interest scales and 
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prestige. For the RIASEC scales, the medical students scored the highest on social 

(M = 4.19, SD = 0.55, DIFF = 1.19), artistic (M = 3.82, SD = 0.68, DIFF = 0.82), and 

investigative interests (M = 3.73, SD = 0.57, DIFF = 0.73), followed by realistic (M = 3.53, 

SD = 0.73, DIFF = 0.53), conventional (M = 2.86, SD = 0.66, DIFF = ‒0.14), and 

enterprising interests (M = 2.84, SD = 0.72, DIFF = ‒0.16). The social, artistic, and 

investigate scales had higher DIFF values than the realistic, conventional and realistic 

scales. Therefore, we referred to these scales as the more pronounced RIASEC scales. 

Prestige (M = 3.85, SD = 0.63, DIFF = 0.85) was very similar to the artistic interest scale 

(DIFF = 0.82), one of the more pronounced scales.  

With regard to gender, female students had significantly higher scores on the social 

(M = 4.31, SD = 0.48, d = 0.49), artistic (M = 3.90, SD = 0.69, d = 0.25) and conventional 

interests (M = 3.01, SD = 0.63, d = 0.52) than male students. Male students, on the other 

hand, were significantly more interested in investigative (M = 3.82, SD = 0.55, d = 0.30), 

and in realistic activities (M = 3.78, SD = 0.69, d = 0.65), and also scored higher on prestige 

(M = 3.91, SD = 0.69, d = 0.16) than female students. No significant gender differences 

were found for enterprising interests. We identified the largest gender differences for 

realistic interests, followed by conventional and social interests.  
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Table 1: Correlations, descriptive statistics for the total sample (N = 788), for women 
(n = 430) and men (n = 358) 

Scales 1) 2) 3) 4) 5) 6) 7) 

1) Social ‒       

2) Investigative 0.05 ‒      

3) Artistic 0.22** 0.18** ‒     

4) Conventional 0.27** 0.15** ‒0.03 ‒    

5) Enterprising 0.02 0.03 0.14** 0.31** ‒   

6) Realistic ‒0.06 0.26** 0.06 0.14** 0.32** ‒  

7) Prestige ‒0.03 0.04 ‒0.02 0.15** 0.51** 0.25** ‒ 

Cronbach’s α 0.92 0.87 0.88 0.78 0.79 0.80 0.84 

M total 4.19 3.73 3.82 2.86 2.84 3.53 3.85 

SD total 0.55 0.57 0.68 0.66 0.72 0.73 0.63 

DIFF
a
 1.19 0.73 0.82 ‒0.14 ‒0.16 0.53 0.85 

M women 4.31 3.65 3.90 3.01 2.81 3.33 3.81 

SD women 0.48 0.57 0.69 0.63 0.65 0.70 0.58 

M men 4.05 3.82 3.73 2.68 2.88 3.78 3.91 

SD men 0.58 0.55 0.65 0.65 0.80 0.69 0.69 

F‐valueb 46.59** 18.61** 12.22** 52.94** 1.73 80.04** 4.55* 

d
c
  0.49 0.30 0.25 0.52 0.10 0.65 0.16 

a. DIFF = difference between the mean scale score and the value of 3 as the center of the scale. 
b. Analysis of variance for interest scales across gender. c. Effect sizes of gender differences.  
* p < 0.05; ** p < 0.01. 

 

The Relation Between Students’ Interests and Their Aspired Work 

Environments 

Table 2 shows the means and standard deviations for the aspired work environments of 

our medical student sample. In general, we see that among the vocational RIASEC scales, 

social, investigative, and artistic interests have the highest scores. This result, however, 

does not apply to students who aspired to become a dentist. These students appeared to be 

less investigative and had higher realistic scores compared to the other students. Regardless 

of the aspired work environment, all medical students had relatively high prestige scores. 

This finding particularly applied to those who aspired to become a dentist or a specialist in 

a private practice or in a hospital. Students heading for a scientific profession had the 

highest investigative interests, whereas those aspiring to become family doctors or 
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specialists in a private practice or in a hospital scored the highest on social interests. We 

also performed an analysis of variance on the interest scales for the students’ career 

aspirations. The difference was significant for the social (F(5,247.50) = 5.26, p < 0.001, 

η2 = 0.03), the investigative (F(5,356.99) = 19.78, p < 0.001, η2 = 0.11), the enterprising 

(F(5,782) = 7.04, p < 0.001, η2 = 0.04), and the realistic interest scales (F(5,314.48) = 6.14, 

p < 0.001, η2 = 0.04), and for prestige (F(5,782) = 7.44, p < 0.001, η2 = 0.05) (Brown‐

Forsythe‐F ratio is indicated in the cases where the assumption of variance homogeneity 

was violated). The reported effect sizes show that the biggest differences among the career 

aspirations were found for the investigative scale with an explained variance of 11%. A 

subsequent post‐doc test (S‐N‐K) indicates that the group which aspired to become a 

scientific researcher (M = 4.50, SD = 0.38) scored significantly higher than students who 

wanted to become a specialist in a hospital (M = 3.73, SD = 0.57) or in a private practice 

(M = 3.72, SD = 0.43) or the undecided students (M = 3.74, SD = 0.54) and the ones who 

pursued to become a dentist (M = 3.48, SD = 0.68) or the group of aspiring family doctors 

(M = 3.50, SD = 0.49).  

Furthermore, we were interested in the scale differences between the decided (n = 591) 

and the undecided group (n = 197). The interest profiles of the two groups were similar, 

both represented by high scores on social, artistic, and investigative interests. However, 

even though the effect sizes were very small, there were significant differences between the 

groups as regards prestige (F(1,786) = 19.87, p < 0.00, η2 = 0.03) and realistic interests 

(F(1,786) = 5.23, p = 0.02, η2 = 0.01). The decided students had higher scores (for prestige: 

M = 3.91, SD = 0.62; for realistic interests: M = 3.57, SD = 0.73) than the undecided 

students (for prestige: M = 3.68, SD = 0.65; for realistic interests: M = 3.43, SD = 0.71). 

Thus, medical students with clear career aspirations showed more interest in realistic 

activities and prestige.  
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Table 2: Descriptive statistics for career aspirations  

Vocational 

interests 

Family 

doctor 

Specialist in private 

practice 

Specialist in 

hospital 

Scientific 

researcher 

Dentist Undecided 

student 

ES 

 M SD M SD M SD M SD M SD M SD η² 

Social 4.51 0.31 4.21 0.52 4.18 0.54 3.97 0.70 4.11 0.50 4.17 0.58 0.03** 

Investigative 3.50 0.49 3.72 0.43 3.73 0.57 4.50 0.38 3.48 0.68 3.74 0.54 0.11** 

Artistic 3.96 0.65 3.84 0.65 3.74 0.67 3.85 0.82 3.95 0.65 3.84 0.68 0.01 

Conventional 2.89 0.70 2.83 0.66 2.83 0.63 2.90 0.77 3.00 0.72 2.85 0.66 0.01 

Enterprising 2.77 0.60 2.94 0.70 2.76 0.73 2.75 0.81 3.31 0.61 2.79 0.71 0.04** 

Realistic 3.21 0.53 3.53 0.77 3.58 0.74 3.74 0.83 3.83 0.60 3.43 0.71 0.04** 

Prestige 3.72 0.54 4.00 0.55 3.86 0.64 3.88 0.78 4.12 0.55 3.68 0.65 0.05** 

ES = Effect size. 
Sample sizes: n for family doctor = 54, n for specialist in private practice = 147; n for specialist in hospital = 296; n for scientific researcher = 34; n for 
undecided student = 197. ** p < 0.01. 
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Next, we present the results of the multinomial logistic regression analysis. Table 3 

shows the relative impact of vocational interests and prestige on the students’ aspired work 

environments, with family doctors as reference group. The odds ratios for social interests 

were lower than 1 for students who aspired to become a specialist in a private practice 

(OR = 0.41, p < 0.001) or in a hospital (OR = 0.39, p < 0.001), a scientific researcher 

(OR = 0.25, p < 0.001), or a dentist (OR = 0.31, p < 0.001), in contrast with those aspiring 

to become a family doctors. An opposite impact was found for investigative interests, with 

odds ratios larger than 1 for students who aspired to become a specialist in a private 

practice (OR = 1.61, p = 0.010) or in a hospital (OR = 1.62, p = 0.005), or a scientific 

researcher (OR = 14.95, p < 0.001). The two other relationships which turned out to be 

significant as compared to the reference group were the connection between realistic 

interests and students aspiring to become a specialist in a hospital (OR = 1.45, p = 0.030) or 

a dentist (OR = 1.90, p = 0.004), and the association between prestige and students focused 

on becoming a specialist in a private practice (OR = 1.54, p = 0.033). Since none of the 

confidence intervals of the odds ratios crossed 1, we can be confident that within the 

population the true values lie somewhere between the lower and the upper bounds of the 

intervals. 
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Table 3: Multinomial logistic regression analysis for aspired work environments of 591 
students  

Predictors B OR 95% CI p-value 

Specialist in private practice     

Social ‒0.89 0.41 0.25–0.68 < 0.01 
Investigative 0.48 1.61 1.12–2.31 0.01 
Artistic ‒0.22 0.80 0.56–1.16 0.24 
Conventional ‒0.08 0.93 0.64–1.34 0.69 
Enterprising 0.09 1.09 0.71–1.68 0.70 
Realistic 0.19 1.21 0.85–1.73 0.28 
Prestige 0.43 1.54 1.04–2.28 0.03 
Specialist in hospital     

Social ‒0.94 0.39 0.24–0.63 < 0.01 
Investigative 0.48 1.62 1.15–2.28 0.01 
Artistic ‒0.34 0.72 0.51–1.01 0.06 
Conventional 0.01 1.01 0.72–1.43 0.94 
Enterprising ‒0.14 0.87 0.58–1.31 0.50 
Realistic 0.37 1.45 1.04–2.04 0.03 
Prestige 0.23 1.26 0.87–1.82 0.22 
Scientific researcher     

Social ‒1.38 0.25 0.14–0.46 < 0.01 
Investigative 2.70 14.95 7.15–31.27 < 0.01 
Artistic ‒0.28 0.76 0.46–1.26 0.29 
Conventional 0.12 1.13 0.66–1.92 0.66 
Enterprising ‒0.19 0.83 0.45–1.53 0.55 
Realistic 0.08 1.09 0.64–1.85 0.76 
Prestige 0.10 1.10 0.62–1.96 0.74 
Dentist     

Social ‒1.17 0.31 0.18–0.54 < 0.01 
Investigative ‒0.20 0.82 0.54–1.25 0.36 
Artistic 0.12 1.12 0.73–1.74 0.60 
Conventional 0.25 1.28 0.84–1.97 0.26 
Enterprising 0.50 1.65 0.97–2.79 0.06 
Realistic 0.64 1.90 1.23–2.95 < 0.01 
Prestige 0.30 1.35 0.83–2.21 0.23 

OR = Odds ratios; 95% CI = 95% Confidence interval. 
Reference category is family doctors. All variables are z‐transformed.  
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Discussion 

The current study examined the characteristics of the vocational interests of medical 

students by applying the theoretical framework of Holland, complemented by a prestige 

scale. Our attention particularly directed at the relation between these variables and the 

students’ aspired work environments after university graduation.  

Individuals with particular vocational interests have a unique potential to get along with 

the requirements of environmental settings (Holland, 1997). Based on Holland’s 

descriptions of interest types, people with high investigative scores for example, like to 

inspect phenomena in a systematic way. In general, we adjusted the RIASEC scales to the 

work requirements of medical students by integrating mostly academic activities. In this 

way, our artistic scale measured creativity in the sense of finding new solutions and being 

open‐minded. The content of our social scale was similar to that of Holland, focusing on 

people’s interest in helping others. Our study revealed that medical students scored higher 

on the social, investigative, and artistic scales than on the conventional, enterprising, and 

realistic scales. This result confirms hypothesis 1.  

We paid special attention to the role of prestige, which is considered as a major career 

factor in the medical field (Creed et al., 2010; Rosoff & Leone, 1991; Shortell, 1974). In the 

literature, prestige is generally discussed as a rather broad construct (e.g., Gottfredson, 

1996; Sodano & Tracey, 2008; Tracey & Rounds, 1996). In our study, we concentrated on 

both status and socio‐economic aspects. We did not integrate aspects such as general 

educational level or level of training, because we exclusively dealt with medical students. 

We integrated prestige into our interest questionnaire in order to investigate its specification 

in connection with the RIASEC scales. Our results showed that medical students scored 

relatively high on the added prestige scale. Comparing the mean scores of the scales with 

the scale center allowed us to rank the scales. These values revealed that the specification 

of prestige was very similar to the artistic scale, which confirmed hypothesis 2.  

Consistent with the meta‐analysis of Su et al. (2009), men were found to be more 

technique‐oriented (significantly higher realistic and investigative interest scores) than 

women, who were more person‐oriented (significantly higher social, artistic, and 

conventional interest scores) than men. No significant differences between men and women 

were found for the enterprising scale, which confirmed hypothesis 3. Gender differences for 
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prestige were found in our sample. Female students scored significantly lower than male 

students even though effect sizes were small. Lower scores on prestige might be another 

reason why females more often choose less prestigious professions (e.g., Creed et al., 2010; 

Norredam & Album, 2007). Other reasons discussed in prior studies are lifestyle factors 

(e.g., preference for working less and spending more time with family).  

In addition, our study investigated the predictive value of vocational interests and 

prestige for the aspired work environment of medical students. In doing so, we assumed 

that prestige was particularly related to the aspired work environments of specialists in a 

private practice and in a hospital (hypothesis 4). This hypothesis was only partly confirmed. 

It did apply to students who aspired to work as specialists in a private practice, but not to 

students who wanted to work as specialists in a hospital. The non‐significance of prestige to 

specialists working in a hospital contradicts the finding that surgery, which is the most 

commonly practiced in hospitals, is one of the highest ranked medical specialties (Creed et 

al., 2010). One may argue, however, that working as a self‐employed specialist is perceived 

as more prestigious than being employed in a hospital.  

Our results further demonstrated a significant association between realistic interests and 

the aspired work environment of students who wanted to become a dentist. This finding 

confirmed hypothesis 5. Furthermore, the relation between realistic interests and the wish to 

work in a hospital after university graduation was also significant. The realistic interests 

scale primarily measured students’ interests in using technical equipment. Our results 

therefore support the argumentation of Borges et al. (2004) that realistic types prefer more 

technique‐oriented specialties which require working with one’s hands and using technical 

equipment. In agreement with hypothesis 6, investigative interests were significantly 

associated with the aspiration to become a scientific researcher. In fact, this association was 

the strongest one found in our study.  

The above results are based on comparisons with a reference group consisting of 

students who wanted to become family doctors. This group had the highest social interests 

compared to the other categories. Family doctors presumably have more patient contacts 

than physicians, who work in a different environment. This might be an explanation for the 

negative associations between social interests and the other aspired work environments 

investigated in this study.  
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Practical Implications 

The current study has integrated prestige as an additional scale into an interest 

questionnaire, as proposed by other scholars (Sodano & Tracey, 2008; Tracey & Rounds, 

1996). In our opinion, the addition of prestige is relevant in medical samples because here 

prestige turned out to be significantly associated with certain medical work environments. 

The inclusion of prestige in studying medical students’ vocational interests broadened our 

understanding of these students’ aspired work environments. The findings show the 

importance of not only focusing on how much particular activities are enjoyed by 

individuals (interest scales), but also integrating job factors (such as prestige) in this 

context. Davis (1991, as cited in Tracey & Rounds, 1996) introduced the distinction 

between interests and value scores. In our study, however, prestige actually measured 

something different than the interest scales did. Only enterprising interests correlated with 

prestige at a moderate level. Thus, as it was operationalized here, the integration of prestige 

has provided further information about the importance of status and socio‐economic aspects 

in the job aspirations of medical students.  

Finally, our finding that the interest and prestige scores differed depending on the 

students’ career aspirations could be used for counselling purposes. Students might well 

profit from this information. Knowing more about one’s interests in relation to prestige 

could be helpful in making a better choice as regards one’s future work environment. After 

all, the relatively high number of undecided students who have already entered the medical 

education system is considered as a serious issue. These students often show higher levels 

of anxiety, a psychological construct referred to by e.g., Fuqua, Seaworth, and Newman 

(1987). Thus, assisting undecided students in their career decisions might increase their 

insights and give them a clearer career focus. As regards the congruence hypothesis, a 

better, more suitable job choice might contribute to one’s future work performance and 

satisfaction. And this choice will presumably also account for the fit between the prestige 

aspired and that ultimately achieved.  

Limitations and Future Research 

Our sample consisted of pre‐clinical students whom we asked about their aspired work 

environment. However, although research (e.g., Holland, 1997; Wille, Tracey, Feys, & De 
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Fruyt, 2014) has identified vocational interests as relatively stable personality 

characteristics, the choices made by the medical students may still change during their 

medical education trajectory. Second, the aspirations of pre‐clinical students might differ 

from the choices ultimately made by university graduates. Longitudinal data are therefore 

needed to further evaluate these issues and to increase our insights into the complex nature 

of the career decision process. So far, it is still unclear how experiences influence students 

during their clinical clerkships as regards their career preferences and career decisions. 

Furthermore, also external motives (e.g., family planning, number of working hours and 

financial considerations) and constraints (e.g., job availability) are important factors in 

one’s ultimate job choice. These motives may be even more important in the medical field, 

with its high time pressure and working loads (Simpson & Grant, 1991; Tyssen, Vaglum, 

Gronvold, & Ekeberg, 2005). Third, because a newly developed questionnaire was used 

(which was, however, largely based on the original scales of Holland, 1996, 1997), a 

replication study is desirable. Nevertheless, all in all we believe that the results of this study 

provide valuable and useful new knowledge about the aspirations of medical students with 

respect to their future work environments.  

Conclusion 

The current study has built upon the theory of Holland, arguing that realistic insights 

into the aspired work environment is beneficial for medical students to make a career 

decision that corresponds with their personality type. Thereby, prestige has been added to 

the RIASEC interest scales, addressing students’ work values. The most meaningful result 

is that prestige is one of the most pronounced scales in a sample of medical students 

(together with social, investigative, and artistic interests). Moreover, the relative impact of 

vocational interests and prestige differs among medical students’ aspired work 

environments. More particularly, prestige contributes to the prediction of students’ 

aspiration to work in a private practice. In this way, our study explicitly adds to the 

formerly published P‐E fit studies by focusing on the relevance of prestige within the 

medical context.  
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Introduction and General Problem Statement 

The admission procedure for medical programs is a challenging topic. One of the 

reasons is that the decision to become a physician includes making a choice which is 

twofold, namely the educational choice of studying medicine and the vocational choice of 

selecting a particular specialty later on during the curriculum (Elam, 1984). This second 

decision includes choosing a work environment, either within a clinical setting or within a 

non‐clinical area of the professional expertise. On the other hand, the challenge for 

universities is to accept those applicants who have the best chances of successfully 

completing the medical studies and who will also enter the advanced training programs 

after graduation.   

To achieve these goals, first, the applicants should have the necessary cognitive abilities 

to be able to pass the university examinations successfully. This aspect has been covered 

through the consideration of the students’ grade point average scores (GPA) and/or their 

scores on the selective performance tests implemented in the medical study’s admission 

process. However, relatively high dropping out rates have remained a trend, even at 

universities that have implemented cognitive selection criteria in their admission 

procedures. These high dropping out rates have undesirable consequences for both the 

individuals involved (e.g., painful experience, decreased future perspectives) and society 

(e.g., loss of public money, reduction of the care workers supply).   

Second, after successfully finishing their studies, students should indeed be willing to 

start working as physicians or in a related work environment. Previous studies indicated 

that most often performance difficulties and having made the wrong study decision have 

been the reasons for students’ early drop‐out of the medical program (Lievens, Ones, & 

Dilchert, 2009; Maher et al., 2013). Other drop‐out reasons mentioned in the research 

literature were among others things personal problems, a lack of motivation and inefficient 

study methods (Lievens et al., 2009; Maher et al., 2013; Urlings‐Strop, Stijnen, Themmen, 

& Splinter, 2009). Therefore, lately the implementation of non‐cognitive factors (e.g., 

personality traits, motivational aspects) into the admission process has increasingly been 

recommended (Monroe, Quinn, Samuelson, Dunleavy, & Dowd, 2013; Searle & McHarg, 

2013). This approach would enable applicants to evaluate their work aspirations much more 

thoroughly and make a more solid and informed study decision on the basis thereof 
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(Benbassat & Baumal, 2007; Lievens et al., 2009; Powis, 1994). In addition, medical 

schools may consider offering formal programs to further assist the medical students in 

their specialty choice (Iserson, 2003).  

The overall goal of this thesis was to explore the relevance of non‐cognitive factors 

within the medical program based on data from Switzerland and Austria. With regard to the 

medical applicants, we aimed to find out, if subgroups of applicants could be identified 

therein based on applicants’ scores on vocational interests, interest in prestigious 

professions (referred to as prestige) and personal characteristics. Additionally, in this thesis 

we also investigated the accurateness of applicants’ study expectations by comparing them 

with the actual study experiences of medical students. The other two studies of this thesis 

were based on samples of medical students. In one study, we investigated the impact of 

students’ personality characteristics and self‐efficacy on their academic achievement on top 

of their prior performance at high school. The other study aimed to investigate the relative 

impact of students’ vocational interests and level of prestige on their aspired work 

environments.   

As non‐cognitive factors, we focused on personal characteristics, vocational interests 

and study expectations. The personal characteristics were selected based on literature 

reviews of determinants considered relevant for study success (Robbins, Lauver, Le, Davis, 

Langley, & Carlstrom, 2004; Trapmann, Hell, Hirn, & Schuler, 2007). These reviews 

resulted in the selection of self‐discipline, emotional stability, social activity and self‐

efficacy for investigating our research goals. In exploring students’ aspired work 

environments, our selection of vocational interest scales was based on the well‐documented 

model of Holland (1997). Holland (1996, 1997) introduced the following six (personality) 

types to describe people as well as environments: social interests (e.g., helping others), 

investigative interests (e.g., exploring and understanding scientific phenomena), artistic 

interests (e.g., developing new ideas), realistic interests (e.g., manipulating machines), 

conventional interests (e.g., ordering information), and enterprising interests (e.g., leading a 

company). We added students’ interest in prestigious professions as additional scale to 

Holland’s interest scales, because prestige is generally considered to be of major 

importance within the medical field (Creed, Searle, & Rogers, 2010; Duffy, Borges, & 

Hartung, 2009; Rosoff & Leone, 1991). The items to investigate study expectations were 

based on a survey among students, lectures and physicians to examine the most common 
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misconceptions about the medical curriculum. Their answers were summarized into the 

topics practical focus, workload, learning strategies and study demands. 

Academic achievement (lower, middle and upper group), aspired work environments 

(family doctor, specialist in a private practice, specialist in a hospital, scientific researcher, 

dentist and an option ‘not yet decided’) and study choice certainty (only a medical study, 

possibly also another socially oriented study, possibly also another natural sciences study, 

possibly also a completely different study and possibly also a non‐university study) served 

as outcome variables. The data analyses performed in this thesis were based on five 

samples, two of medical applicants (who had not yet participated in the selection test) and 

three of medical students in their pre‐clinical study years.  

Each study conducted in this thesis had a different focus. The study in Chapter two was 

aimed at identifying subgroups of applicants by using a person‐centered approach (LCA: 

latent class analysis). This means that the identification was based on the applicants’ scores 

on personal characteristics and interest variables. In a next step, the identified subgroups 

were related to the applicants’ study choice certainty and their aspired work environment. 

Knowing more about subgroups has been argued to be valuable in advising applicants about 

their study decision. For example, applicants who are mainly interested in helping others 

might profit from information other than that useful for scientifically interested candidates. 

Chapter three dealt with the medical applicants’ study expectations. Here a sample of 

medical applicants was compared to a sample of medical students to learn more about study 

expectations in relation to actual study experiences. Having accurate expectations about the 

medical curriculum is assumed to influence students’ study performance. For example, 

inaccurate expectations may result in disappointment, while an accumulation of 

disappointments may lead to negative attitudes toward the medical program (Tiberius et al., 

1989). The focus of Chapter four was to investigate the influence of associations between 

personality characteristics and self‐efficacy on top of the impact of the students’ grade point 

average at high school. In this study, the influence of self‐efficacy, which was added to the 

personality characteristics, was of particular interest. The inclusion of self‐efficacy 

rendered it possible to take our students’ belief in their own abilities into account. Chapter 

five dealt with examining the influence of associations between the students’ vocational 

interests and prestige on their aspired work environments. This time special attention was 

paid to prestige, which was assumed to influence medical students’ work aspirations.  
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The theoretical background of this thesis was based on the vocational choice theory of 

Holland (1959). One of its major assumptions, namely that individuals tend to search for 

environments which satisfy their major orientations, was especially useful for the 

exploration of the students’ aspired work environments. In addition, the results of this thesis 

served in validating the suggestions about broadening Holland’s vocational choice theory 

by adding prestige to the vocational interest scales. Another suggestion discussed in further 

detail was to include social activity and self‐efficacy into Holland’s theory of vocational 

choices.  

The structure of this final Chapter is as follows. First, a summary is presented of the 

results of each study. Next, the findings are discussed and a number of general conclusions 

are drawn. After that, we offer suggestions for further research and discuss some practical 

implications. 

Summary of the Main Findings  

In Chapter two, a person‐centered approach was used for the investigation of the pool of 

medical applicants (N = 5607) with regard to their vocational interests, their interest in 

prestigious professions and their scores on self‐discipline, self‐efficacy and social activity. 

We found that a four cluster solution containing a more socially‐oriented group, a more 

investigative‐oriented group, a more prestige‐oriented group and a more ambitious group, 

best fitted the data. In a next step, these subgroups were related to study choice certainty 

(only a medical study, possibly also another socially‐oriented study, possibly also another 

natural sciences study, possibly also a completely different study and possibly also a non‐

university study) and the applicants’ aspired work environment (family doctor, specialist in 

a private practice, specialist in a hospital, scientific researcher, dentist, plus an option ‘not 

yet decided’). With regard to study choice certainty, the more investigative‐oriented group 

was the least convinced about opting for the medical studies. Only 31% of this group stated 

that the medical studies were the only option for them (compared to 49% of the total 

sample). Furthermore, 24% of the prestige cluster indicated that a completely different 

study would be an option as well (compared to 14% of the total sample). With respect to 

the aspired work environment, 21% of the applicants from the more investigative‐oriented 

group were still undecided on this issue (compared to 14% of the total sample). Moreover, 

31% of the more prestige‐oriented group aspired to work as a specialist in a private practice 
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(compared to 24% of the total sample). Thus, the application of LCA resulted in the 

identification of four groups of medical applicants, which differed in terms of their study 

choice certainty and their aspired work environment. The heterogeneity of this sample, 

however, could have been expected, keeping in mind that the medical program provides a 

broad educational spectrum with various job options (Stratton, Witzke, Elam, & Cheever, 

2005).  

In Chapter three, a sample of medical applicants was matched with a sample of medical 

students (N = 334) based on gender, academic performance and study places to examine the 

accuracy of the first group’s study expectations. Both the medical applicants and the 

medical students were asked to judge identical statements about the medical curriculum. 

The statements focused on the practical focus of the studies, workload, learning strategies 

and study demands. The medical applicants were asked to rate the statements on the basis 

of their study expectations, while the students had to rate them on the basis of their actual 

study experiences. The degree of accuracy of the applicants’ study expectations was 

indicated by comparing this group’s responses to those of the students. The four main areas 

of disparity were an underestimation of the standard study time period (applicants scored 

lower than students), an underestimation of the demand for rote learning (applicants scored 

lower than students), an underestimation of the available time to understand study contents 

(applicants scored lower than students) and an overestimation of the practical focus of the 

studies (applicants scored higher than students). These disparities could lead to 

disappointments during the curriculum, most likely with respect to the practical focus of the 

studies. Here, the applicants seemed to be too optimistic.  

In Chapter four, hierarchical logistic regression analyses were used to investigate the 

joint impact of personality characteristics and self‐efficacy in addition to that of pre‐

university performance (GPA) on students’ pre‐clinical academic achievement. After 

excluding 572 students because of unavailable grade point average scores, the sample 

contained 291 students. The results showed a significant positive effect of self‐discipline 

and self‐efficacy, whereas social activity was significantly negatively related to students’ 

pre‐clinical academic performance. The effect that students who are better organized and 

work in a more structured way, are more likely to succeed, could have been expected. Also 

the positive effect of self‐efficacy, which measured students’ belief in their academic skills, 

was not surprising. The results further indicated that less outgoing students performed 
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better. In our study, students’ GPA was entered as control variable to examine the 

additional contribution of non‐cognitive factors apart from students’ pre‐clinical academic 

achievement. These results confirmed the earlier findings that non‐cognitive factors indeed 

explain an additional amount of variance on top of cognitive factors (Robbins et al., 2004; 

Trapmann et al., 2007).  

In Chapter five, multinomial regression analyses were applied to examine the relative 

impact of vocational interests and prestige on students’ aspired work environment. The 

sample consisted of 788 students. As operationalized in the study, prestige measured 

students’ interest in status and socio‐economic aspects. Among physicians the most 

common vocational interests were investigative, social and artistic interests (Antony, 1998; 

Borges, Savickas, & Jones, 2004). The results of our study revealed, as expected, that our 

medical students scored higher on social, artistic and investigative interests than on 

realistic, conventional and enterprising interests. They also scored higher on prestige, which 

turned out to be one of the most distinct scales in our sample of medical students. 

Moreover, the impact of vocational interests and prestige varied as a function of the aspired 

work environment (specialist in a private practice, specialist in a hospital, scientific 

researcher and dentist) with family doctors as the reference group. This means that students 

who were particularly interested in prestige more frequently aspired to work as a specialist 

in a private practice than the reference group. Investigative students particularly preferred 

to work as a scientific researcher, while students with realistic interests particularly aspired 

to become a dentist or a specialist in a hospital (compared to the reference group).  

General Conclusions and Discussion  

This section discusses the thesis’ main findings. First, the identification of four 

interpretable subgroups within the group of medical applicants (social‐, investigative, 

ambitious‐ and prestige‐oriented) seems to explain in more detail the major reasons for 

deciding to choose the study of medicine. In literature, the reasons most often mentioned 

generally refer to the need to help other people, a high interest in science and the attraction 

of the perceived status associated with the profession (Antony, 1998; Farrokhi‐Khajeh‐

Pasha, Nedjat, Mohammadi, Rad, & Majdzadeh, 2014; Marley & Carman, 1999; McHugh, 

Corrigan, Sheikh, Lehane, Broe, & Hill, 2011).  
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The results of our study are based on the application of a person‐centered approach 

which enabled the identification of subgroups within a sample (Pastor, Barron, Miller, & 

Davis, 2007). This approach focused on the differences among individuals, rather than on 

the relationships between variables, as is the case in a variable‐centered approach. The use 

of LCA led to the identification of four interpretable subgroups whose members shared 

similar response patterns. In our study, we added personal characteristics (self‐discipline, 

self‐efficacy, and social activity) to the vocational interests (RIASEC scales and prestige).  

Although vocational interests and personality characteristics are related concepts, they 

provide supplemental information (Armstrong & Anthoney, 2009; Costa, McCrae, & 

Holland, 1984; Furnham, 2001). According to Hogan and Blake (1999): “Vocational 

interest measures tell us how much a person will like an occupation, personality measures 

tell us about the social skills and drives necessary to succeed once in the occupation” 

(p. 54). Our findings showed that personal characteristics were related to the most 

distinctive scales in addition to the vocational interest scales. For example, self‐efficacy 

was a dominant scale in all subgroups. When applying Holland’s vocational choice theory – 

which describes work environments in terms of people working in specific work settings – 

to our results, it could be concluded that medical applicants should be well advised to 

believe in their own abilities.  

Another personal characteristic with comparatively high scores in the characterization 

of the subgroups was social activity. Social activity was combined with social interests and 

self‐efficacy in the more socially‐oriented and the more ambitious subgroups, whereas this 

was not the case in the more prestige‐ and more investigative‐oriented subgroups. On 

average approximately 14% of the medical applicants indicated that a completely different 

study choice would possibly be an option for them as well. Among the subgroups, 

relatively large differences were shown for this aspect. Here, around one fifth of the more 

prestige‐oriented and more investigative‐oriented subgroups could imagine studying 

something completely different, whereas this was only the case for around 8% of the more 

socially‐oriented and the more ambitious subgroups. As mentioned above, one of the main 

differences between the more prestige‐oriented and the more investigative‐oriented 

subgroups and the other subgroups was that social activity was not a dominant scale in the 

first two subgroups.  
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These findings suggest that personal characteristics have an influence on medical 

applicants’ career conceptions such as their study choice certainty. Considering our results, 

we agree on a statement of McLarnon et al. (2015) that “with improved classification, 

researchers and practitioners will be able to better, and more accurately, differentiate 

among individuals, assist with vocational counseling initiatives, and investigative research 

questions surroundings vocational interest” (p. 15). Based on our findings, the inclusion of 

personal characteristics into the models better enabled us, in our opinion, to identify 

subgroups.  

Second, we found another aspect that deserves more attention in the evaluation of the 

impact of personality characteristics (self‐discipline, social activity and emotional stability) 

on students’ pre‐clinical academic achievement, namely self‐efficacy. Also self‐efficacy 

made an independent contribution to the medical students’ pre‐clinical academic 

achievements, even when the students’ high school grades were also included in the model. 

This finding affirms the impact of personal characteristics for study success in the first two 

years. Medical students with higher scores on self‐discipline (e.g., I finish one task before 

starting the next one), self‐efficacy (e.g., I also tackle difficult tasks with confidence; I can 

handle pressure to perform) and lower scores on social activity (e.g., I like to meet new 

people) performed better.  

However, we argued that the impact of personal characteristics may change in higher 

study years because of the different study requirements. For example, a personality 

characteristic whose impact is likely to change during the medical studies is extraversion 

(see Lievens et al., 2009). However, the way in which this scale is operationalized may 

have an influence on its impact on students’ performance. In our study, we restricted 

extraversion to the aspect of social activity, ignoring its other facets, such as warmth, 

gregariousness, assertiveness, excitement seeking and positive emotions. Referring to our 

findings, medical students with higher scores on social activity performed less good in their 

pre‐clinical years, in which huge study workloads have to be handled (e.g., memorizing 

facts). Possible explanations are that these students spent less time studying than socially 

less active students or that they had more difficulties in concentrating on the learning 

material. In the clinical study years medical students are required to interact with colleagues 

and patients on a more frequent basis. Therefore, social activity, which was in our study 
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negatively related with students’ pre‐clinical achievement, may have a positive influence on 

students’ performance in the higher study years (see Lievens et al., 2009).  

As regards self‐efficacy, its positive impact on students’ achievement in the first study 

years is assumed to remain so in the clinical part of the medical curriculum. This 

assumption is based on two lines of reasoning. First, self‐efficacy is assumed to measure a 

general skill that is independent of a specific situation. According to Bandura (1977), for 

example, positive experiences gained in one situation (e.g., during high school) increase the 

self‐efficacy beliefs of individuals and make them more confident to be successful in other 

situations as well. Bandura (1982) has argued that “perceived self‐efficacy is concerned 

with judgements of how well one can execute courses of action required to deal with 

prospective situation” (p. 122). Second, specifically one’s level of self‐efficacy can be 

changed through intervention programs (Bresó, Schaufeli, & Salanova, 2011; Robbins et 

al., 2004). For example, Bresó et al. (2011) demonstrated that cognitive behavioral 

interventions successfully reduced students’ feelings of incompetence, and helped them in 

developing skills to better cope with stress. In general, the value of self‐efficacy lies in its 

influence on individuals’ behavior. Individuals who are more self‐confident will put more 

effort in tasks and proceed even in the event of difficulties (Bandura, 1977; Chemers, Hu, 

& Garcia, 2001; Tipton & Worthington, 1984).  

Third, this thesis further investigated the associations between vocational interests and 

prestige and the aspired work environment of the medical students. Our results showed that 

the impact of vocational interests and prestige varied as a function of the students’ aspired 

work environment (see main results). The operationalization of the vocational interests was 

based on the well investigated model of Holland (1996, 1997). Prestige was added to the 

vocational interests to measure the students’ interest in prestigious work environments, 

because this variable is often mentioned as a motivational driver for choosing a medical 

career (Creed et al., 2010; Duffy et al., 2009; Rosoff & Leone, 1991). Although prestige is 

a rather broad construct (Gottfredson, 1996; Sodano & Tracey, 2008; Tracey & Rounds, 

1996), we particularly concentrated on students’ interest in the status of the work 

environment (e.g., appreciation; a leadership role as regards other employees/staff 

members) and its socio‐economic aspects (e.g., earning a lot of money; attaining a high 

position in society). Therefore, our interpretation of prestige specifically focused on how 

much an individual likes or dislikes the aspects of the occupation, while vocational interests 
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typically concerned the activities that need to be performed in the job. As operationalized in 

our study, prestige could be viewed as measuring the aspects of an individual’s work 

values. In his theory of vocational choice, Holland (1959) explicitly stated that ““interest 

inventories” are conceived here as personality inventories which reveal information such 

as the person’s values, attitudes, needs, self‐concept, preferred activities, and sources of 

threat and dissatisfaction” (p. 36). So individuals with adequate self‐knowledge are 

considered to make better vocational choices on a more frequent basis than people with 

inadequate self‐knowledge (Holland, 1959). More insight into oneself will enable an 

individual to search for a work environment that best suits his/her needs. However, 

although Holland (1959) defined interest inventories as personality inventories, his theory 

mainly focused on the RIASEC interest scales. Our study revealed that prestige 

supplements Holland’s vocational interests by providing information about an individual’s 

work values (at least for the medical sample). Furthermore, prestige was also shown to have 

a meaningful impact on students’ work environments in the case of the option becoming a 

specialist in a private practice. Based on these results, we recommend the integration of 

prestige into the interest assessments. Especially within the medical context, which is 

known to be highly prestigious, measuring prestige in addition to students’ vocational 

interests seems to be useful in gaining more insight into students’ vocational choices.  

The main conclusions as discussed above have some further implications for both the 

vocational choice theory of Holland in general and for future research in particular. The 

next section will address this issue.  

Suggestions for Further Research and Implications for Theory 

Development 

Our results were based on several cross‐sectional studies that enabled us – first – to 

describe our sample of medical applicants and – second – to investigate the associations 

between non‐cognitive factors together with students’ pre‐clinical academic achievement 

(for personality characteristics and self‐efficacy) and their aspired work environment (for 

interest variables and prestige). The theory of vocational choices from Holland (1959) 

formed the theoretical background of this thesis. This section presents some suggestions for 

refining his theory.  
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To begin with, due to the exploratory nature of the studies presented in Chapter two and 

three, a replication of the study results would be required. In Chapter two, we used latent 

class analysis for the identification of subgroups within the sample of medical applicants. 

This type of approach provides more objective criteria for the selection of a model than the 

more traditional methods, such as cluster analysis (Magidson & Vermunt, 2002; Marsh, 

Lüdtke, Trautwein, & Morin, 2009). However, as yet no real consensus has been reached 

about the best selection criteria (Nylund, Asparouhov, & Muthen, 2007). Often, the selected 

solution also depends on the model’s parsimony and on the judgement of the researcher 

concerning the most useful approach in view of the scientific goal (Rindskopf, 2003). 

Although the identification of the four subgroups in our sample was well interpretable, we 

recommend replicating our findings in other samples of medical applicants. Furthermore, in 

our opinion the application of latent class analyses for a sample of medical students would 

also be a suitable option. In this context, feasible research questions would be whether 

similar subgroups could be distinguished among medical students and if so, whether the 

sizes of these subgroups are comparable to those of the identified subgroups of medical 

applicants (with 44% belonging to the more socially‐oriented subgroup, 20% to the more 

prestige‐oriented subgroup, 18% to the more investigative‐oriented subgroup and 17% to 

the more ambitious‐oriented subgroup). In this way, an insight could be gained into the 

question whether there are certain medical subgroups which are more successful in passing 

the selective permission test than other subgroups.  

To continue, the study results of Chapter three, based on a newly developed 

questionnaire to examine the medical applicants’ study expectations should be interpreted 

with caution. To create this questionnaire, we conducted a survey among students 

(n = 496), lecturers (n = 94) and physicians (n = 57) to obtain insight information on the 

most common misconceptions about the medical studies. Experts in the field then evaluated 

the comprehensibleness of the items. Follow‐up studies are required which are specifically 

focused on the development of reliable scales. In a next step, these scales should then be 

cross‐validated while verifying if differences also occur in external criteria. For example, 

do medical students who use more appropriate learning strategies also receive better 

grades? 

Nevertheless, the findings of our study have mapped out some relevant study content 

items (e.g., practical focus of the studies, learning strategies) for future scale construction, 



SUMMARY, GENERAL CONCLUSION AND DISCUSSION 

121 

as well as areas where the expectations of medical applicants deviate from the actual 

experiences of medical students. We recommend revising the current version of the 

questionnaire by adding items that examine the study expectations of medical applicants in 

more depth. In addition, an aspect that might be of importance as well and which was not 

yet included in the current version of the questionnaire, are applicants’ expectations as 

regards the natural sciences, which form an integral part of the first two years of medical 

education. We would assume that there are differences among the medical subgroups with 

regard to the expectations about the degree of focus on natural sciences in the medical 

studies. The more investigative‐oriented subgroup may expect a larger emphasis here than 

the more socially‐oriented subgroup.  

Another suggestion concerns the investigation of the variable medical students’ work 

aspirations (Chapter five). As pointed out in the thesis, after having finished the medical 

studies, students have to choose between taking up a specialty or opting for a non‐clinical 

program. In our study, we asked students about their aspired work environment. However, 

their intentions in this respect might not have been congruent with the actual choice they 

ultimately made. Therefore, in order to obtain knowledge on the stability of their choice of 

work environment, research should be conducted into the degree of job change among the 

population of graduated medical students, and which non‐cognitive factors are related to 

this decision. 

More research is also needed to test Holland’s theory of vocational choice. Applied to 

our findings, the hypotheses of congruence imply, for example, that students who are 

particularly interested in a prestigious work environment perform better, are more satisfied, 

and less often change their jobs, if they work as a specialist in a private practice. The same 

seems to be true for students who are specifically interested in investigative activities; for 

them a career in academia would be the best suitable option. To test the hypotheses of 

congruence within the medical field, we suggest research that compares physicians 

classified as working in congruent work environments to physicians working in incongruent 

work environments on the basis of a set of outcome criteria (e.g., performance, 

satisfaction). Special attention should then be paid to the physicians who have chosen a 

clinical (or non‐clinical) field that does not fit their personality. For example, do these 

physicians try to adjust to the ‘incongruent’ work setting, do they choose a different clinical 

(or non‐clinical) work setting or do they switch to a completely different work setting 
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altogether? Based on our findings, we further suggest supplementing the vocational 

interests by adding personal characteristics to investigate the behavior of the individuals in 

the work settings. We recommend this because in our view a person’s behavior within a 

certain work environment as well as his/her interaction with others is influenced by his/her 

personality (see Furnham, 2001). Referring to our findings, a person with a need to help 

others (high social interest scores) and who has high scores on the social activity scale, 

presumably feels more comfortable working as a family doctor than as a surgeon. A 

surgeon also helps others, but social interaction with patients is a less common part of 

his/her daily tasks. More generally speaking, personality has an influence on the way in 

which a person communicates with others.  

In our view, the ability to interact effectively with others is another very important 

aspect in most work environments within the medical field. Therefore, we believe that the 

inclusion of the concept of perceived social self‐efficacy (e.g., Sherer, Maddux, 

Mercandante, Prentice‐Dunn, Jacobs, & Rogers, 1982; Smith & Betz, 2000) would provide 

further insights into the work performance and work satisfaction of physicians. Perceived 

social self‐efficacy tells researchers and practitioners something about the extent to which 

people consider themselves capable of successfully interacting with others. More research 

is needed, however, to investigate whether in the medical work field physicians with high 

social self‐efficacy scores change their jobs less often and are more satisfied with their 

daily tasks. We assume this to be the case, because physicians with a strong belief in their 

social abilities are more capable of getting along with others. In sum, a match between 

personality and work environment as well as the perceived self‐efficacy are relevant 

predictors of work success. To conclude, what our data have at least shown is that self‐

efficacy is an important factor in medical students’ academic achievement in the pre‐

clinical study years. Further studies are necessary to examine the impact of social self‐

efficacy and other non‐cognitive factors (e.g., communication skills) on students’ 

achievement in the clinical study years. In this context, also the importance of structured 

interviews would be an interesting research topic because multiple mini interviews (MMI) 

for example are supposed to reflect good measurements of non‐academic qualities (Eva et 

al., 2009). As mentioned in the introduction, the impact of predicting factors on selected 

outcome measurements (e.g., academic and clinic performance) should be established first 

before integrating these factors in admission procedures. Based on our results we have 
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concluded that a self-administrated assessment, measuring applicants’ non-cognitive 

factors, might lead to a better self-selection during the admission procedure. This 

conclusion was based on the argumentation that providing objective and reliable 

information to the applicants will enable them to make a well‐informed study decision 

before taking part in the selective performance test. Also other researchers have discussed 

the influence of self-selection within an admission procedure for medical studies 

(Benbassat & Baumal, 2007; O’Neill, Hartvigsen, Wallstedt, Korsholm, & Eika, 2011; 

Schripsema, van Trigt, Borleffs, & Cohen‐Schotanus, 2014; Urlings‐Strop et al., 2009). 

However, further research is still necessary to validate these assumptions. Furthermore, 

universities have implemented different methods for selecting the most promising medical 

applicants with regard to their academic and clinical performance abilities. So far, there is 

relatively little evidence on the admission-performance implications of these methods. For 

example, the implications of various selection methods on the composition of the pool of 

medical students as well as on the success rates of these students (e.g., drop-out rates, 

performance measurements) still need to be addressed more comprehensively. Moreover, 

we agree with the statement of Searle and McHarg (2003) that “like an evolving 

curriculum, processes for selecting medical students in the fairest and most valid way must 

be constantly evaluated” (p. 462). In conclusion, an admission procedure should lead to the 

selection of applicants with the highest potential to both graduate and start working as 

physicians after graduation.  

Implications for Practice  

The findings of this thesis can be used for the development of a self‐administered 

assessment that complements the selection process of medical applicants, which has 

currently been based on cognitive factors (grade point average scores and/or scores on 

performance tests). Following our findings, this assessment should include a tool to 

measure applicants’ scores on non‐cognitive factors (e.g., personal characteristics, 

vocational interests). Given this thesis’ findings that personality characteristics and self‐

efficacy explain an additional amount of variance in students’ pre‐clinical academic 

achievements on top of their pre‐university performance, such a tool would be beneficial. 

Furthermore, since our results have shown that students’ vocational interests differed across 

the aspired work environments of medical students, this assessment should also include an 
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interest questionnaire. We believe that the implementation of the assessment early in the 

admission process will have positive effects, such as improved self‐selection on the part of 

the candidates, resulting in a larger pool of well‐suitable applicants who made an informed 

study decision (Benbassat & Baumal, 2007; Powis, 1994).  

Another proposed advantage of the self‐administrated assessment is that it gives 

medical applicants the opportunity to deal with their study decision in more depth. As 

explained in the previous section, the degree of congruence between people and work 

settings is important for being successful in terms of performance, satisfaction and career 

stability. Therefore, according to the vocational choice theory of Holland, medical 

applicants who possess more self‐knowledge and acquire more information about both 

clinical and non‐clinical work settings are more likely to make study choices which are 

better in line with their personality. The knowledge that students with high social scores 

generally aspire to become a family doctor could be a valuable piece of information for 

applicants who are mainly interested in helping others. And even more detailed feedback 

could be obtained by focusing on the medical applicant subgroups. Our findings, for 

example, revealed that the more investigative‐oriented subgroup contained the highest rate 

of undecided applicants with regard to the aspired work environment. This subgroup, 

therefore, may especially profit from additional information on the wide variety of job 

options for physicians (Borges & Savickas, 2014; Duffy & Richard, 2006). To continue, the 

more prestige‐oriented applicants may appreciate the information that students with higher 

scores on prestige more frequently aspire to work as a specialist in a private practice than 

students with lower prestige scores. Receiving this kind of feedback will enhance 

applicants’ ability to better differentiate among the work environments of physicians.  

Furthermore, our knowledge about study‐relevant personal characteristics could be used 

to design personality profiles of successful medical students based on the personality 

questionnaire as constructed in this thesis. If applicants were requested to fill out the same 

questionnaire, a comparison could be made between the students’ profiles and the 

applicants’ profiles (Kyllonen, Walters, & Kaufman, 2005). Applicants could then receive 

valuable feedback about their potential strengths and weaknesses and their typical behavior 

in specific situations. For example, attaining considerably higher scores on study‐relevant 

personality scales as successful students disclose a strength in applicants’ work behavior, 

whereas considerably lower scores may indicate an alleged weakness. Based on our 
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findings, useful characteristics for medical applicants are, for example, abilities such as 

starting and finishing tasks in time as well as handling pressure. In the case of relatively 

low scores on these items, coping strategies should be integrated in the feedback, so that 

applicants are given the opportunity to address possible weaknesses before the start of the 

study. In any case, the assessments’ feedback must be carefully formulated so that 

applicants do not become frustrated in case of considerably lower scores than the reference 

group. Therefore, every applicant should be informed about the content of the measured 

constructs and its associations with study success. Additionally, it is appropriate to let 

applicants know that their results are in comparison with a reference group and must be 

interpreted with caution. Nevertheless, normed information accurately discovers how 

typical or unusual measured characteristics are in relation to a comparison group (Meyer et 

al., 2001).  

Similarly, medical applicants may value personal feedback about the accurateness of 

their study expectations. They may expect the practical focus of medicine to be larger than 

it actually is compared to the experiences of the medical students. This feedback, combined 

with the information that natural sciences form an integral part of the curriculum, especially 

in the pre‐clinical years, is believed to be helpful. In sum, giving applicants the opportunity 

to challenge their study expectations early in the admission process hopefully prevents 

them from becoming disappointed during the actual curriculum (see Draper & Louw, 2007; 

Pike, 2006).  

 
To conclude, this thesis has provided insights into the heterogeneity of the pool of 

medical applicants. The subgroups differed with regard to their characteristics of vocational 

interests, prestige and personal characteristics. This can be seen in line with the fact that 

medical education offers a broad education, combining natural sciences with social aspects 

of a physician’s work. Additionally, the study expectations of medical applicants differed 

compared with students’ actual experiences with respect to the practical focus of the study, 

the workload, the learning strategies and the study demands. This thesis has also 

contributed to the knowledge base of the impact of non‐cognitive factors on medical 

students’ early study success and their work aspirations. This was done by particularly 

focusing on the added value of self‐efficacy and prestige, two variables that were 

demonstrated to be of importance for mentioned issues. As recommendation, this thesis has 



CHAPTER 6 

126 

proposed to broaden the medical admission process by the implementation of a self‐

administrated assessment for medical applicants that enables them to make a well‐

considered study decision. This might especially be valuable for the study course of 

medicine that includes a vocational choice already during the studies.  
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Introductie en Algemene Probleemstelling 

De toelatingsprocedure voor medische studies is een uitdagend onderwerp. Eén van de 

redenen is dat de beslissing om arts te worden een tweeledige keuze inhoudt, namelijk de 

keuze voor een medische studie en de keuze voor een beroep en daarbinnen een specialisme 

(Elam, 1984). Deze tweede keuze behelst onder meer het kiezen tussen een klinische of 

niet-klinische werkomgeving. Voor universiteiten ligt de uitdaging in het selecteren en 

toelaten van studenten met de beste kansen om de studie succesvol af te ronden en om door 

te stromen naar één van de specialisaties binnen de medische sector. 

Voor het verkrijgen van de beste match tussen (aspirant) studenten en een opleiding en 

carrière in de medische sector zijn verschillende aspecten van belang. In de eerste plaats 

moeten aspirant studenten beschikken over voldoende cognitieve bagage om het niveau van 

de opleiding aan te kunnen. Doorgaans wordt door universiteiten daarom een strikt 

toelatingsbeleid gehanteerd, waardoor alleen studenten worden toegelaten die aan bepaalde 

vooropleidingseisen voldoen. Dit gebeurt ofwel op basis van de eindexamenresultaten of 

toetsresultaten ('grade point average') behaald in het voortgezet onderwijs, ofwel 

universiteiten nemen zelf prestatietoetsen af als onderdeel van hun toelatingsprocedure. 

Ondanks deze toelatingseisen – waarin de cognitieve capaciteiten van aspirant studenten als 

selectiecriterium worden gehanteerd – ligt het uitvalpercentage van studenten bij medische 

studies hoog. Studie-uitval heeft ongewenste effecten op zowel de studenten (bv. pijnlijke 

ervaringen, ingeperkte toekomstmogelijkheden) als op de maatschappij (bv. de hoge kosten 

die hiermee gemoeid zijn, minder afgestudeerden in de medische sector). 

In de tweede plaats wordt van studenten verwacht dat ze na het afronden van hun 

medische studie daadwerkelijk als arts of in aanverwant medisch beroep aan de slag gaan. 

Een veelgenoemde reden voor studenten om te stoppen met hun medische studie is dat ze 

(in hun ogen) de verkeerde studie hadden gekozen (Maher et al., 2013). Om die reden 

wordt steeds vaker gesuggereerd dat ook niet-cognitieve factoren (bv. 

persoonlijkheidskenmerken, motivationele aspecten) een rol zouden moeten spelen in de 

toelatingsprocedures (Monroe, Quinn, Samuelson, Dunleavy, & Dowd, 2013; Searle & 

McHarg, 2013). In aanvulling hierop lijkt er ook tijdens de studie meer behoefte aan 

loopbaanoriëntatie bij studenten, vooral met het oog op de latere specialisatiemogelijkheden 

(Iserson, 2003). 
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De algemene doelstelling van dit proefschrift was het verkennen van de niet-cognitieve 

kenmerken (persoonlijkheidskenmerken, beroepsinteresses, studieverwachtingen) van 

aspirant studenten die zich hebben aangemeld voor de toelatingsprocedures van medische 

studies, en het onderzoeken van de invloed van deze kenmerken op de studieprestaties van 

medische studenten (voorafgaand aan het klinische gedeelte van de opleidingen) en de door 

hen geaspireerde werkomgeving. De theoretische achtergrond van dit proefschrift is 

gebaseerd op de beroepskeuzetheorie van Holland (1959). Daarnaast beoogde dit 

proefschrift bij te dragen aan het verfijnen en uitbreiden van de theorie van Holland; zo is 

gekeken naar uitbreiding van de bestaande beroepsinteresseschalen met een schaal die 

prestige-gerichtheid meet en is onderzocht in hoeverre gerichtheid op sociale activiteiten en 

self-efficacy geïntegreerd kunnen worden in de theorie van Holland. 

Samenvatting van de Resultaten 

In Hoofdstuk 2 is een zogenaamde person-centered approach toegepast op een 

steekproef van aspirant studenten (N = 5607) die zich hebben aangemeld voor de 

toelatingsprocedures van medische studies. Op basis van hun beroepsinteresses, interesse in 

prestigieuze beroepen en hun scores op zelfdiscipline, self-efficacy en sociale activiteit is 

nagegaan of er binnen deze groep van aspirant studenten verschillende groepen konden 

worden onderscheiden. Uit de resultaten kwam een vier-cluster oplossing naar voren waarin 

een meer sociaal-georiënteerde groep, een meer onderzoeks-georiënteerde groep, een meer 

prestige-georiënteerde groep en meer ambitieuze groep onderscheiden konden worden. In 

een volgende stap zijn deze subgroepen met elkaar vergeleken wat betreft hun zekerheid 

over de studiekeuze (gevraagd is of alleen een medische studie, een andere sociaal-

georiënteerde studie, een andere natuurwetenschappelijke studie, een compleet andere 

studie, of een niet-universitaire studie ook nog een optie zijn) en wat betreft de geaspireerde 

werkomgeving binnen de medische sector (keuze uit huisarts, specialist in privépraktijk, 

specialist in een ziekenhuis, medisch onderzoeker, tandarts en een optie 'nog niet besloten'). 

Ten aanzien van de zekerheid over de studiekeuze kwam naar voren dat de onderzoeks-

georiënteerde groep het minst zeker was over de keuze voor een medische studie. Slechts 

31% van deze groep stelde dat een medische studie de enige optie voor hen was 

(vergeleken met 49% van de totale steekproef). Daarnaast gaf 24% van de prestige-

georiënteerde groep aan dat een compleet andere studie ook een optie zou zijn geweest 
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(vergeleken met 14% van de totale steekproef). Wat betreft de geaspireerde werkomgeving 

bleek dat 21% van de onderzoeks-georiënteerde groep nog geen specifieke werkomgeving 

voor ogen had (vergeleken met 14% van de totale steekproef). Daarnaast aspireerde 31% 

van de prestige-georiënteerde groep het werken als specialist in een privépraktijk 

(vergeleken met 24% van de totale steekproef). Samengevat resulteerde de latente cluster 

analyse (LCA) dus in de identificatie van vier groepen van aspirant studenten die van elkaar 

verschilden wat betreft hun zekerheid over de studiekeuze en de geaspireerde 

werkomgeving. De heterogeniteit van de steekproef van aspirant studenten wat deze 

kenmerken betreft was te verwachten, gezien het feit dat medische studies een breed scala 

aan beroepsmogelijkheden biedt (Stratton, Witzke, Elam, & Cheever, 2005). 

In Hoofdstuk 3 is een steekproef van aspirant studenten die zich hebben aangemeld voor 

de toelatingsprocedures van medische studies (N = 334) gematcht met een steekproef van 

medische studenten op basis van hun sekse, academische prestaties en locatie van 

aanmelding (welke universiteit). Vervolgens is onderzocht in hoeverre de verwachtingen 

van de aspirant studenten over de studie overeenkomen met de ervaringen van de studenten 

die reeds geneeskunde studeren. Beide steekproeven zijn benaderd om te reageren op 

eenzelfde aantal stellingen over medische studies. De stellingen gingen onder meer over de 

praktische focus van de studie, de werkbelasting, benodigde leerstrategieën en de studie-

eisen. De aspirant studenten werd gevraagd naar hun verwachtingen wat betreft deze 

aspecten, de medische studenten werd gevraagd naar hun eigen ervaringen tijdens de studie. 

Vervolgens zijn de antwoorden van beide groepen met elkaar vergeleken. Uit de resultaten 

bleek dat onder de aspirant studenten sprake was van een onderschatting van de 

hoeveelheid studietijd, een onderschatting van de noodzaak tot het uit het hoofd leren van 

feiten, een onderschatting van de beschikbare tijd om alle leerstof te begrijpen, en een 

overschatting van de praktische focus van de studie. Deze resultaten leidden tot de 

conclusie dat aspirant studenten inaccurate verwachtingen hebben over de studie, die 

kunnen leiden tot teleurstelling tijdens de studie. Met name geldt dit voor de verwachtingen 

over de praktische focus van medische studies. Aspirant studenten lijken hierover te 

optimistisch. 

In Hoofdstuk 4 is onder een steekproef van 863 medische studenten met behulp van 

hierarchische logistische regressieanalyses onderzocht wat de gezamenlijke voorspellende 

waarde is van persoonlijkheidskenmerken en self-efficacy op preklinisch academisch 
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studiesucces, na controle voor de studieresultaten aan het eind van de middelbare school 

(GPA). Van 572 studenten was geen informatie beschikbaar over de studieresultaten aan 

het eind van de middelbare school (GPA), waardoor de uiteindelijke steekproef uit 291 

studenten bestond. De resultaten laten een significant positief effect zien van zelfdiscipline 

en self-efficacy, terwijl gerichtheid op sociale activiteiten een negatieve voorspeller blijkt 

van studiesucces. De bevinding dat studenten die beter georganiseerd zijn en 

gestructureerder werken succesvoller zijn in hun studie is niet verrassend, en dit geldt 

eveneens voor het positieve effect van self-efficacy, het geloof in eigen academisch kunnen 

en het negatieve effect van sociale activiteiten, zoals uitgaan. In de studie is het gemiddelde 

eindexamencijfer als controlevariabele opgenomen om na te gaan wat de toegevoegde 

waarde is van niet-cognitieve factoren bovenop het cognitieve niveau van studenten bij 

aanvang van de studie. De resultaten bevestigen eerdere bevindingen dat niet-cognitieve 

factoren inderdaad extra variantie in studiesucces verklaren (Robbins, Lauver, Le, Davis, 

Langley, & Carlstrom, 2004; Trapmann, Hell, Hirn, & Schuler, 2007).  

In Hoofdstuk 5 zijn op een dataset met gegevens van 788 medische studenten 

multinomiale logistische regressieanalyses uitgevoerd om na te gaan wat de relatieve 

invloed is van de beroepsinteresses en prestige-gerichtheid van studenten op de door hen 

geaspireerde werkomgeving. Prestige-gerichtheid betreft de interesse van studenten voor 

status en socio-economische aspecten van het beroep. Onder medici zijn de meest 

gebruikelijke beroepsinteresses de onderzoekende, de sociale en de artistieke interesses 

(Antony, 1998; Borges, Savickas, & Jones, 2004). Uit onze analyse bleek eveneens dat 

medische studenten hoger scoren op sociale, artistieke en onderzoekende interesses dan op 

realistische, conventionele en ondernemende interesses. Ze scoren tevens hoger op prestige-

gerichtheid, deze schaal is een van de meest onderscheidende in deze steekproef van 

studenten. Verder blijken beroepsinteresses en prestige-gerichtheid samen te hangen met de 

geaspireerde werkomgeving (huisarts, specialist in een privépraktijk, specialist in een 

ziekenhuis, wetenschappelijk onderzoeker en tandarts; de categorie huisarts is de 

referentiegroep). Studenten die meer prestige-gericht zijn, willen vaker als specialist 

werken in een privépraktijk dan dat ze huisarts willen worden. Studenten met 

onderzoekende interesses willen liever als wetenschappelijk onderzoeker werken, terwijl 

studenten met realistische interesses vaker tandarts of specialist in een ziekenhuis willen 

worden (dan huisarts).  
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In conclusie, het onderhavige proefschrift heeft inzicht verschaft in de heterogeniteit 

van aspirant studenten die zich aanmelden voor de toelatingsprocedures van medische 

studies. Dit beeld komt overeen met het feit dat medische studies een breed scala aan 

beroepsmogelijkheden bieden waarin natuurwetenschappen en sociale aspecten van het 

werken als arts samenkomen. Uit de uitgevoerde onderzoeken bleek daarnaast dat de 

studieverwachtingen van aspirant studenten verschillen van de ervaringen van de studenten 

die reeds geneeskunde studeren, bijvoorbeeld wat betreft de praktische focus van de studie, 

de hoeveelheid studietijd, de beschikbare tijd om alle leerstof te begrijpen en de benodigde 

leerstrategieën. Ook heeft dit proefschrift een bijdrage geleverd aan de kennis over de 

invloed van niet-cognitieve factoren op het preklinisch academisch studiesucces en de 

geaspireerde werkomgeving van medische studenten. Hierbij lag de focus op de relevantie 

van self-efficacy en prestige-gerichtheid van studenten. De aanbeveling die volgt uit dit 

proefschrift is dat de toelatingsprocedures verbreed dienen te worden door het invoeren van 

zelfselectie instrumenten voor aspirant studenten. Op basis hiervan kunnen zij een 

weloverwogen studiekeuze maken. Juist voor medische studies lijkt dit van groot belang, 

omdat bij deze studies al tijdens de opleiding voor een bepaalde beroepsrichting en/of 

specialisme gekozen moet worden. 
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