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ABSTRACT 

Objectives  

Conducting research during medical school is a commonly described way to strengthen the 
physician-scientists workforce. The aim of this study is to compare the strength of association of 
Expectancy, Value and Cost regarding a research activity with future research intentions, and to 
explore differences between students with or without research experience during medical school.  

Design, setting and participants  

An online questionnaire was sent to final-year medical students – who had already chosen their 
specialty – in three French-speaking Belgian universities with non-mandatory research programmes. 
Exploratory factor analysis (EFA) and multiple regression analysis were conducted. 

Main measures  

Research intention (outcome measure) was assessed using a 3-item scale. The motivational beliefs 
were assessed using a 10-item scale adapted from a validated scale based on the Expectancy-Value-
Cost theory. Responses were recorded on a 6-point Likert scale. 

Results  

Participation rate was 28% (n=237). EFA revealed 4 factors with high internal consistency.  21.5% of 
students had positive research intentions (score 5 or above). Our model explained 82.8% of research 
intention variance (p < 0.001), of which three motivational beliefs had statistically significant 
coefficients: i) Value given to a research activity (β = 0.72, p < 0.001); ii) perceived Cost of a research 
activity (β = -0.11, p < 0.01); iii) Expectancy of success (β = 0.10, p < 0.05). Students with a positive 
research experience or students without research experience but who had strongly considered 
achieving one were 11.5 times more likely (95% CI, 5.0 – 26.2) to have positive research intentions at 
the end of medical school than other students.  

Conclusions  

Value given to a research activity is the key factor regarding students’ motivation to undertake 
research. Our study confirms the positive relationship between non-mandatory research and future 
research intentions, although some students without a research experience showed high motivation 
as well.  
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INTRODUCTION 

Over the past decades, academics recurrently signal the physician-scientist as an endangered 

species.1-4 Physician-scientists are defined broadly as “those with MD degrees (alone or combined 

with other advanced degrees) who devote a substantive percent of their professional effort to 

research”.2 They either had a certain experience in clinical practice before devoting themselves 

primarily to research, or are doing both at the same time, and can thus be considered to be at the 

intersection of care and research. This position makes them very precious, as they can help ask the 

right research questions or facilitate the integration of research outcomes in clinical practice.2 

Nevertheless, reports and studies indicate a decrease of interest in research among young medical 

cohorts and an ageing physician-scientist workforce, which could lead to an “extinction” of the 

species.3 

In order to reinforce the physician-scientist pipeline, studies suggest involving medical students in a 

research activity, as this is shown to increase future engagement in research.5-8 However, few studies 

have explored how and why participation in research during medical school influenced students’ 

future research engagement on the basis of solid theoretical foundations.6  

Motivational theories can be of good help to understand one’s behaviour, choices, performance or 

volition in general and medical education.9 10 Ommering et al. have recently explored the effect of 

undergraduate medical students’ motivation for research at the start of medical school on research 

involvement one year later. They confirm that students act on their self-reported motivation.11 This 

suggests that fostering motivation for research could be seen as a crucial step for reinforcing the 

physician-scientist workforce.  

Nevertheless, exploring motivation can be confusing, since definitions, operationalisation and 

measurement of motivation can be expressed in multiple ways.12 Regarding motivation for research, 

we have found studies using either no explicit motivation theory,13 social-cognitive theory,14 self-

determination theory11 15 or theory of planned behaviour.16 Choosing the most relevant theory 

depends on many factors, but most importantly on the motivational outcome at stake, which Schunk 

et al. distinguish of four types : choice of tasks, effort, persistence and achievement.17  

In the Belgian educational context, conducting research during or after medical school is primarily a 

matter of choice. One particular motivation theory relevant for exploring one’s choice of undertaking 

a specific task and that has not yet been used in the question of motivation for research is the 

Expectancy-Value-Cost theory.18 Initially conceived by Eccles and Wigfield,18 and further developed 

by Barron and Hulleman,19 they define the three major components of the theory – what they call 

motivational beliefs – as follows : Expectancy of success is defined as an individual’s belief of 
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succeeding in a specific task in the future and is closely linked to his ability belief for that specific 

task. It answers the question “Can I do the task?”. Value is defined as a combination of an individual’s 

interest (or intrinsic value), perceived utility and attainment for a specific task. It answers the 

question “Do I want to do the task?”. Cost is defined as the perceived negative impact associated 

with performing a task, for which Barron and Hulleman propose four subcomponents: effort related 

to the task, effort unrelated to the task, loss of valued alternatives, and negative psychological 

experience. This dimension answers to the question “Am I free of barriers preventing me from 

investing time, energy and resources into the activity?”.  

Taking all of this into account, we asked ourselves how the Expectancy-Value-Cost motivational 

theory can contribute to understanding final-year medical students’ research intentions, and more 

specifically, to what extent does Cost predict research intention compared to Expectancy and Value. 

Since the clinical and educational environment can already be quite overwhelming,14, and that there 

are signs of discrepancies between clinical practice and research6 ; since students and physician-

scientists often report lack of time and perceived lower salaries as being barriers for research;6 20 we 

expect Cost to play an important role in shaping medical students’ intention for research.  

Furthermore, we explored how research intentions and motivational beliefs differed when 

comparing students who had achieved research during medical school and those who had not. We 

also explored if the achievement of a research activity during medical school influenced students’ 

“motivational pathway” by analysing the moderation effect of a research experience on motivational 

beliefs. Considering the available literature on the subject, we expected students with research 

experience (RE) to share the same motivational pathways as students without RE, but we do expect 

them to have higher intentions13 21, higher Expectancy of success6 14, higher Value22 23, and lower Cost 

regarding a future research activity.  

Finally, since research in our education is a non-mandatory activity, we verified if the faculties’ 

research opportunities met students’ demands, by exploring if students without research experience 

had considered doing one, and by exploring how students had perceived their research activity. As 

studies show comparable rates of interest and participation to research activities during medical 

school, we expect that faculties do meet students demands.6 By creating new subgroups based on 

these variables, we will end our analysis by exploring how research intentions and motivational 

beliefs differ between these different subgroups.  

We expect that the answers to these questions will give researchers new ways to explore medical 

students’ and physicians’ research motivation and give medical schools insight on designing more 

evidence-based strategies to reinforce the physician-scientist pipeline.  
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METHODS 

Design and participants 

The study had a cross-sectional quantitative design using self-reported measures of research 

intentions, motivational beliefs regarding research, RE, specialty choice and socio-demographic 

information.  

The population was composed of final-year (7th) medical students of all-three French-speaking 

medical schools of Belgium. Research is a non-mandatory academic activity that can be done in their 

Bachelor or Master’s program, mainly either laboratory-based (biomedical) research, or patient-

based (clinical) research. In one university (ULB), research could also be achieved as a 1-month or 6-

month rotation. At the time of the survey, students were on clinical rotations and had already chosen 

their future specialty but had not passed board exams yet.  

Conceptual framework and variables 

Because “doing research” can mean a lot of things, research was defined throughout the 

questionnaire as “a field of activity whose purpose is to increase knowledge in a particular field, using 

scientific and rigorous methods, in the laboratory or "in the field"”. A research activity was defined as 

“a research project for which you are at the origin of the scientific questioning, and in which you 

intervene at the different steps of the research process (from the conception of the project to the 

communication of the results)”. The following framework, shown in figure 1 and based on the 

Expectancy-Value-Cost theory, guided our investigations. 

Figure 1 – Conceptual framework 
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The main outcome variable, research intention, was measured with a 3-item scale based on a theory 

of planned behaviour questionnaire manual.24 The main independent variables (Expectancy of 

success, Value and Cost regarding a research activity) were measured with a 10-item scale adapted 

from Kosovich et al.25 Five additional questions were added based on the conceptual framework: 

Awareness of research in their future specialty (1 item, self-developed) ; Value for research (how 

they valued research as a discipline and regarding their future clinical activities) which consisted of a 

3-item scale based on the Value subscale of Kosovich et al. ; and Awareness of research opportunities 

(1 item, self-developed). Responses of these scales were encoded on a 6-point Likert scale going from 

“strongly disagree” to “strongly agree”. Four supplementary questions explored RE during medical 

school (2 items: yes/no and type of RE), students’ appreciation of it if they had achieved one (1 item, 

5-point Likert scale), and in case they didn’t, how they had considered doing one (1 item, 5-point 

Likert scale). 

Other variables included sociodemographic details (5 items), speciality choice (4 items), and 

complementary questions about future research activities and plans (11 items). All items can be 

found in appendix 1. 

Procedure  

The 42-item questionnaire was conceived in French and pretested on five recently graduated 

doctors. The questionnaire was built with LimeSurvey200 and available online. In February 2017, a 

link to the survey was sent by email (UCLouvain and ULB) or put on the students’ virtual desktop 

(ULg) by local faculty administrations. Participation was anonymous and non-compulsory. Ethical 

approval was obtained prior to the distribution of the questionnaire. By participating to the study, 

students gave their informed consent to use their data.  

Analysis 

We used exploratory factor analysis with oblimique rotation (direct oblimin) and Cronbach’s alpha to 

investigate the psychometric properties of the questionnaire. We used descriptive statistics to report 

age, gender, university, speciality, RE during medical school and their appreciation of it or their 

consideration of having done one. We calculated mean scores for each scale. We explored if scores 

were normally distributed by analysing skewness and kurtosis values, Shapiro-Wilk test results and 

histograms. We performed Spearman’s rank-order correlation and multiple regression analysis to 

explore the relationship between research intentions and independent variables. We explored if RE 

during medical school (experience over none) had moderator effects on the other variables. We 

finally compared differences between specific groups by calculating odds-ratio. Since the assumption 

of normal distribution was not met, non-parametric tests were used where indicated: Mann-
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Whitney-U tests when comparing two groups (groups based on RE over none), and Kruskal-Wallis 

tests (including post-hoc pairwise comparison test with a Bonferroni correction for multiple 

comparisons) when comparing six subgroups (groups based on students’ achievement, appreciation 

and consideration of a research activity during medical school). All data was analysed with SPSS 27.0. 

Patient and public involvement 

No patients were involved. 
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RESULTS 

Response rates and descriptive results 

Out of 851 students invited to complete the survey, 237 completed the questionnaire for a response 

rate of 28%. We excluded 42 questionnaires of the analysis because responses were incomplete. A 

final sample of 195 questionnaires were included for analysis (23% of cohort), with specific 

completion rates for each university of 39% (ULB), 19% (UCLouvain), and 13% (ULg).   

Descriptive results of respondents can be found in table 1. 

Table 1 – Descriptive results for all respondents and by research experience (RE) 

  All (N = 195)    No RE (N = 125)  RE (N = 70) 

  N %    N %  N % 
Variables  (Mean) (SD)    (Mean) (SD)  (Mean) (SD) 

Age (years)  (25.0) (1.8)    (25.2) (2.1)  (24.8) (1.2) 
Gender            
   Female  131 67%    88 70%  43 61% 
   Male  64 33%    37 30%  27 39% 
University            
   ULB  92 47%    62 50%  30 43% 
   UCLouvain  79 41%    49 39%  30 43% 
   ULg  24 12%    14 11%  10 14% 
Specialty            
   Hospital-based  129 66%    75 60%  54 77% 
   Family medicine  66 34%    50 40%  16 23% 
RE during medical school            
   No  125 64%          
   Yes  70 36%         
Considered doing research            
   Not at all       49 39%    
   Lightly – moderately       53 42%    
   (Very) strongly       23 18%    
Feelings regarding RE            
   (Very) negative          7 10% 
   Average          16 23% 
   (Very) positive          47 67% 

 

Scale 

The exploratory factor analysis with oblique rotation (direct oblimin) was conducted on 15 items of 

the questionnaire. A four-factor model was retained based on our interpretation of the scree plot. 

This model explained 75.3% of variance with 6.5% of minimal variance explained by a factor. Details 

of the exploratory factor analysis can be found in appendix 2. 

Table 2 shows the factor loadings after rotation. The items that group on the same factor suggest 

that factor 1 represents perceived Cost of a research activity (C), factor 2 represents research 

Awareness and value for research (A), factor 3 Expectancy of success of a research activity (E) and 

factor 4 Value given to a research activity (V). Cronbach's alphas of each factor and of the intention 
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subscale (I) are presented at the end of the same table, all being above 0.86, indicating good internal 

consistency. 

 

Table 2 – Exploratory factor analysis results and Cronbach’s alphas 

 Mean SD  Factors 

    1 (C) 2 (A) 3 (E) 4 (V) 

Given all I will have to do in my personal or professional 
life, I won’t have enough time to carry out a research 
activity 3.6 1.4  -0,96 0,00 0,15 -0,07 
I would have to give up too many things if I wanted to 
achieve a research activity 3.6 1.3  -0,84 0,02 -0,02 -0,05 
I would feel incapable of devoting the necessary amount 
of time to achieve a research activity 3.3 1.3  -0,73 -0,06 -0,04 0,10 
Conducting a research activity would require too much 
time 4.2 1.2  -0,66 0,05 -0,07 -0,02 
TOTAL COST 3.7 1.1      
        
I think research performed within the field of my future 
specialty will be useful for my clinical activity 5.2 1.0  -0,06 0,77 -0,08 0,15 
It is important for me that research is done in the field of 
my future specialty 5.1 1.2  -0,04 0,76 -0,04 0,07 
I think research is achieved in the field of my future 
specialty 5.2 1.1  0,06 0,75 0,07 -0,19 
I show interest towards research within the field of my 
future specialty 5.0 1.1  0,06 0,69 0,03 0,16 
I think there are opportunities to conduct research in the 
field of my future specialty 4.8 1.2  0,14 0,56 0,29 -0,21 
TOTAL AWARENESS 5.1 0.9      
        
I believe I could successfully carry out a research activity 4.1 1.3  0,04 -0,11 0,89 0,08 
I feel capable of achieving a research activity 4.2 1.4  0,11 0,03 0,79 0,09 
I am certain I could understand how to conduct a research 
activity 4.0 1.3  -0,06 0,07 0,67 -0,01 
TOTAL EXPECTANCY OF SUCCESS 4.1 1.2      
        
Performing a research activity would be important for me 3.8 1.4  0,19 0,15 0,23 0,66 
I would be interested in performing a research activity 4.2 1.6  0,27 0,15 0,27 0,50 
I think conducting a research activity would be useful for 
my activity/project/professional goal 4.3 1.3  0,11 0,18 0,24 0,48 
TOTAL VALUE 4.1 1.3      
        

Eigenvalue (initial)    7.22 2.02 1.09 0.97 

% variance explained (initial)    48.1% 13.5% 7.3% 6.5% 

        

I want to perform a research activity in the future 4.0 1.6      
I intend to perform a research activity in the future 3.7 1.5      
I have planned to achieve a research activity in the future 3.2 1.4      
TOTAL RESEARCH INTENTION 3.6 1.4      
        

   I C A E V 

Number of items   3 4 5 3 3 

Cronbach’s alpha   0.94 0.88 0.86 0.86 0.90 
NB : Items were created in French and translated in English for the purpose of publishing 
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Research intentions and motivational beliefs 

The mean score of students’ research intention and motivational beliefs can be found in table 2. The 

mean score of intention was medium (3.6). Quartiles were calculated at the following scores: 2.7, 4.0 

and 4.7. 21.5% of students scored at 5 or above (agree or strongly agree with the intention to do 

research). Twenty-eight students (14.4% of total) reported having already planned research for their 

future. Mean scores on motivational beliefs and awareness were higher (ranging from 3.7 to 5.1). All 

variables had statistically significant correlations between each other, as shown by the results of 

Spearman’s rank-order correlations in appendix 3.  

We ran a hierarchical multiple regression to determine if the addition of research experience during 

medical school and motivational beliefs improved the prediction of research intention over and 

above age, gender, university and specialty choice alone. The full model including all variables was 

predictive of research intention (model 7, with details in table 3), predicting 82.8% of research 

intention variance (as represented by R²), R² = 0.828, F(10, 184) = 88.883, p < 0.0005; adjusted R² = 

0.819. Assumptions for multiple regression analysis were verified. The addition of motivational 

factors led, altogether, to a statistically significant increase in explained variance of 57.5%. Details of 

each regression model can be found in appendix 4. 

Table 3 – Multiple regression results (full model). Research intention as dependent variable 

Variables  B SE B Beta t P values 95% CI for B 

(Intercept)  -0,71 0,71  -1,00 0,316 (-2.12 ; 0.69) 
Age (years)  0,04 0,02 0,05 1,58 0,115 (-0.01 ; 0.09) 
Gender        
   Female        
   Male  0,08 0,10 0,03 0,79 0,432 (-0.12 ; 0.27)  
University        
   ULB        
   UCLouvain  -0,11 0,09 -0,04 -1,14 0,256 (-0.29 ; 0.08) 
   ULg  0,10 0,14 0,02 0,71 0,476 (-0.18 ; 0.38) 
Specialty        
   Hospital-based        
   Family Medicine  -0,08 0,10 -0,03 -0,76 0,451 (-0.28 ; 0.12) 
RE during medical school        
   No        
   Yes  0,16 0,10 0,05 1,60 0,112 (-0.04 ; 0.35) 
Research Awareness  0,02 0,06 0,02 0,40 0,687 (-0.10 ; 0.15) 
Expectancy of success*  0,12 0,05 0,10 2,14 0,034 (0.01 ; 0.23) 
Value**  0,77 0,05 0,72 14,82 < 0,001 (0.67 ; 0.87) 
Cost*  -0,14 0,05 -0,11 -2,69 0,008 (-0.24 ; -0.04) 

RE = Research experience ; Beta : standardized coefficients 
*p < 0.05 ; ** p < 0.001 
 

RE during medical school was a statistically significant predictor of research intention up until the last 

model, which added the variable “Value” to the model. This could be explained by a problem with 
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multicollinearity. There were no statistically significant moderator effects of RE during medical school 

(experience over none) on the other variables.  

These results show that all-three motivational beliefs had statistically significant coefficients in the 

model predicting research intention scores when controlling for profile variables, specialty choice, 

past experience and research awareness, but that the strength of each relationship varies. Value has 

the strongest relationship with research intention as the Beta shows that a change of +1 standard 

deviation in the Value score will result in a change of +0.72 standard deviation in the intention score, 

all else being equal. The same reasoning applied to Expectancy of success will result in a change of 

+0.10 SD in the intention score, as for Cost, it would result in a change of -0.11 SD in the intention 

score.  

Research during medical school 

Seventy respondents (36% of respondents; 33% of ULB respondents, 38% of UCLouvain, 42% of ULg) 

declared having done a research activity during medical school, while faculty administrations 

reported that 164 out of the cohort of 851 students (19% of total students ; 21% of ULB students, 

24% of UCLouvain, 8% of ULg) had achieved one.  

Students who had a research experience during medical school were 5.3 times more likely (95% CI, 

2.5 – 11.0) to have positive research intentions at the end of medical school (score 5 or above) than 

students without research experience. Mann-Whitney-U tests revealed that these students had 

higher scores for Expectancy and Value and lower for Cost compared to students who hadn’t done 

research (2-sided tests with significance level of 0.05 adjusted by the Bonferroni correction for 

multiple tests).   

We further divided these two groups based on the following. For students without a RE, the division 

was based on how they considered doing research during medical school (not at all, lightly or 

moderately, strongly or very strongly). For students with a RE, the division was based on the 

appreciation they had regarding their RE (very negative or negative, average, positive or very 

positive). Scores for each of these six subgroups can be found in table 4. Comparing the scores of 

these 6 subgroups, Kruskal-Wallis tests revealed statistically significant differences in distribution of 

scores across all 6 subgroups and for every variable. Post-hoc pairwise comparison tests revealed no 

statistically significant differences in distributions of scores between students who had a positive RE 

and students who hadn’t done research but who had strongly or very strongly considered it at some 

point, be it for the intention score or any motivational belief score. These two subgroups did have 

statistically significant differences in distributions of scores with the other four subgroups, for 

research intention and value. Figure 2 shows these results for research intention.  
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Table 4 – Mean scores for research intention and motivational beliefs by groups and subgroups 

Groups  Awareness Expectancy Value Cost Intention 

Considered doing research?      
Not at all 4.7 3.3 2.9 4.5 2.2 
Lightly-moderately 5.0 3.9 3.9 3.9 3.5 
(Very) strongly 5.5 4.8 5.2 3.0 4.8 
TOTAL NO RESEARCH EXPERIENCE 5.0 3.8 3.8 3.9 3.2 
      
Appreciation of RE      
(Very) negative 4.6 3.7 3.1 3.9 2.7 
Average 4.5 3.4 3.9 3.7 3.6 
(Very) positive 5.6 5.0 5.3 2.9 4.9 
TOTAL WITH RESEARCH EXPERIENCE 5.2 4.5 4.7 3.2 4.3 
      
TOTAL 5.1 4.1 4.1 3.7 3.6 

 

Figure 2 – Research intention scores distributions by subgroups based on research experience 

during medical school, appreciation of past research experience and past research consideration 

 

On the left, the graph shows research intentions scores with box-plots for the two main groups. 

In the middle, the graph shows research intentions scores with box-plots for each subgroup. 

On the right, the figure shows Kruskal-Wallis tests results regarding research intention. Each node represents a 

specific subgroup (size of the node relative to sample size). Groups that are not linked had statistically 

significant differences in distribution of scores (2-sided tests with significance level of 0.05 adjusted by the 

Bonferroni correction for multiple tests). Full lines link groups without any statistically significant differences in 

distribution of scores. Dashed lines link groups with statistically significant differences in distributions on a 

single test, but statistically insignificant after Bonferroni correction.  

 

Only a minor number of students without RE had strongly considered doing one, and a majority of 

students with a RE had a positive appreciation of it. Students with a positive RE or without RE but 

who had strongly considered it were 11.5 times more likely (95% CI, 5.0 – 26.2) to have positive 

research intentions at the end of medical school (score 5 or above) than other students.  
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DISCUSSION 

Principal findings 

This study assessed research intention of final year medical students in all three French-speaking 

medical faculties of Belgium and explored how motivation differed between students who had 

achieved a research activity during medical school and those who had not. The originality of this 

study was to use the Expectancy-Value-Cost theory to assess factors associated with research 

intention. Our results showed that our questionnaire was relevant for investigating research 

intention, our model predicting 82.8% of research intention variance (p < 0.001). Cost had only a 

minor, but statistically significant, negative predictive effect on research intention score – as opposed 

to Value which had the highest coefficient of our model. Students had a medium mean intention 

score (3.6 on a 6-point Likert scale) with 21.5% of students expressing a positive research intention 

(score 5 or above). Students who had a RE during medical school were 5.3 times more likely (95% CI, 

2.5 – 11.0) to have positive research intentions at the end of medical school (score 5 or above). They 

shared the same “motivational pathway” as students without RE, hence having more favourable 

scores in motivational beliefs as their intention score was higher. However, this dichotomisation 

between students with or without RE may be reductive as our results show that similarities between 

subgroups exist when considering how much students without RE had considered achieving one or 

not, and how much students with RE had a positive or negative appreciation of it. Students with a 

positive RE or without RE but who had strongly considered it were 11.5 times more likely (95% CI, 5.0 

– 26.2) to have positive research intentions at the end of medical school (score 5 or above) than 

other students.  

Expectancy-Value-Cost theory and research intention 

Keeping in mind that research intention is merely a reflection of actual future engagement in 

research, our findings confirm that the type of motivation matters.11 The small but statistically 

significant contribution of Expectancy of success is not surprising since it is described as being more 

related to performance outcomes.19 Cost however has been described as predicting both types of 

outcomes (performance and choice),19 but has a comparable – although negative – impact on 

research intention than Expectancy of success. We expected Cost to be an important motivational 

belief against a research activity considering the amount of time one should invest in research and 

the efforts students already have to make for learning and practising medicine. However, besides the 

fact that medical students may not be the average university student, it is possible that final year 

medical students underestimate Cost, as they may not appreciate the true workload of clinical or 

high-level research activities yet. Another explanation when compared with US medical students, for 

whom educational debt is often cited as a barrier for research-oriented careers since students 
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perceive them as less lucrative16, is the near-absence of educational indebtedness in our setting since 

access to medical school and university in Belgium is fairly affordable.  

That said, our results show that Value for a research activity is the key motivational belief regarding 

research intention in final year medical students. In the Expectancy-Value-Cost theory, Value for an 

activity is a combination of how a person believes achieving this activity is important for himself, in 

relation to valued aspects of his identity (attainment), is useful for reaching specific short- or long-

term goals (utility) or is inherently joyful for its own sake (interest). Although the utility 

subcomponent is often cited as the main reason for medical students to engage in research (in order 

to secure a competitive residency spot or to increase access to an academic career)6, Ommering et al. 

have argued that intrinsic motivation (interest and enjoyment) influences medical student research 

involvement over and beyond extrinsic motivation (such as utility).11 26 The same authors have found 

that intrinsic motivation was influenced by self-efficacy beliefs, perceptions of research, curiosity and 

the need for challenge.27 Our findings also show that Value is associated with research awareness 

and Expectancy of success, but is also associated with Cost. Considering all this, we can justify 

focusing on Value and intrinsic motivation in order to increase research involvement. However, we 

have to keep in mind that all motivational beliefs are interconnected, and that some that might not 

be important for the decision of getting involved in research might well be for his performance or 

persistence in achieving a research activity.   

Research experience during medical school 

When comparing our results to Amgad et al.’s systematic review and meta-analysis, we find that our 

population has a lower rate of research experience and a lower intention to undertake research in 

the future.6 Explaining these differences is not an easy task, as comparing research intentions and 

experiences can be difficult due to selected activities, thresholds and choice of wording of survey 

questions. Nevertheless, it is possible that French-speaking medical schools in Belgium have less of a 

research culture among their programs than what can be found in other countries, especially English-

speaking ones.  

Our results also show an increased likelihood of reporting positive research intentions after achieving 

research during medical school, compared to that same study.6 Considering the fact that reverse 

causality cannot be excluded due to our research design, one explanation for this would be that a 

research activity strengthens pre-existing research intentions, and does so even more in a low-level 

research culture.6 11 28 Besides, this effect has been cited as being even more plausible in the case of 

voluntary research, although elective research during medical school has been argued as being 

beneficial over compulsory research in terms of motivation and research outputs.6 7 Going beyond 
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the elective-mandatory debate, our results show that motivational beliefs and future research 

intention differ if the student perceived his research experience as being negative, average or 

positive, thus leading to question ourselves on the conditions of such appreciation.  

Finally, we show that offer seems to meet demand. We can say this by comparing the size of the 

different subgroups based on their consideration and appreciation of a research activity. A vast 

majority of students without a RE did not consider doing one, and a majority of students with RE had 

a positive appreciation of it. That said, dichotomising students on the basis of their research 

achievement may be reductive. Students without a research experience but who had considered 

doing one at some point showed nearly as much research intention than students with a positive 

research experience. We could hypothesise that for these students that had considered doing 

research, their pre-existing research intentions remain intact through their educational journey to 

graduation. Different reasons could explain why these students didn’t engage in a research activity 

such as lack of opportunities or competing interests, but the real question might not be there. As the 

achievement of a research activity might not seem as essential as it looks in order to increase 

research intention at the end of medical school, one could simply ask: would make students consider 

doing a research activity during medical school be enough? The answer to this question would need 

more research aimed at comparing these two subgroups on actual research involvement. But making 

students consider doing research is certainly a first step in promoting research, our results putting 

forward some arguments for that strategy.  

Limitations 

Our study has some limitations and strengths. The cross-sectional design implies that no causal 

relation can be inferred by our data. It is nevertheless a theory-driven investigation, integrating how 

one perceives a research activity as costly, which has not yet been compared to other motivational 

factors in previous studies. Our sample had a higher ratio of student having achieved research during 

medical school compared with official faculty numbers, which suggests a potential participation bias, 

particularly in the university with the least participation rate (ULg). However, our sample showed an 

important proportion of students with low research intentions, suggesting we had managed to 

gather answers from a sufficiently diverse set of student profiles. Finally, our study was multicentric, 

thus going beyond local specific institutional research cultures or research programmes, but these 

differences went only up to a certain point as we stayed in the French-speaking institutions and that 

access to medical school is less selective and costly than in other contexts.  

Implications and further research 
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Our results point out the importance of how medical students value a research activity, and highlight 

the fact that achieving a research activity does not say all, as some students without that type of 

experience show high levels of motivation. Exploring students’ appreciation of a research experience 

and how much they considered doing research is a simple way to assess if offer meets demand in the 

case of a program with non-mandatory research activities. But promoting research is not about 

finding that balance, the goal being to attract more and more students to research. Considering the 

key role of Value, we invite medical educators and researchers to reflect on how research is 

introduced to students and how they benefit from adequate assistance and guidance in discovering 

what a research activity consists of. We believe this questions our relationship to knowledge and the 

similarities between the researcher and the clinician’s identity and purpose. Triggering reflexivity of 

medical students on epistemology and opening their eyes on all what research in medicine is – 

clinical, epidemiological, but also social, psychological, and so on – could positively influence 

students’ Value for a research activity. 

New questions arise from this study that could benefit further research. First, linking motivational 

beliefs, intention for research and actual research involvement by causal relations seems to be an 

important step to bring more evidence on the usefulness of this motivational theory. This would 

imply prospective study designs. Second, exploring how motivational beliefs and intentions evolve 

over a student’s educational journey would help to understand how best to motivate students at 

each specific stage. We make the hypothesis that Value and Cost are two beliefs that can change 

substantially across the professional identity formation of both the doctor and the scientist. Finally, 

in order to understand more precisely why medical students consider doing research in the first place 

and what makes research during medical school a positive experience, studies using qualitative 

methods could help institutions optimise their research programs in order to maximise the benefits 

for their students.   

Conclusion 

The Expectancy-Value-Cost theory has been shown to be particularly relevant for studying final year 

medical students’ research intention. Value for a research activity represents a key motivational 

belief in this matter, which justifies that efforts of educators and researchers are directed towards 

that component in order to increase research engagement. Students having achieved a research 

activity during medical school express more favourable motivational beliefs than students who have 

not, provided that they perceive this activity as being a positive experience. One exception: students 

without a research experience but who had strongly considered doing one express equivalent 

research intentions. Making students simply consider doing research in the first place seems to be an 

efficient first step in order to reinforce the physician-scientist workforce. 



 
 

Preprint version of manuscript  16 

AUTHOR STATEMENTS 

Funding 

This research received no specific grant from any funding agency in the public, commercial or not-

for-profit sectors.  

Competing interests 

None declared.  

Ethical approval 

This study was approved by the ethical review board of the Université Catholique de Louvain (Centre 

d’Ethique hospitalo-facultaire) : reference 2017/26 JAN/045. 

Data statement 

Data are available in a public, open access repository (UCLouvain Dataverse) :  

DOI : https://doi.org/10.14428/DVN/FT2TX8  

Author contributions 

LVM, SL, CD and JM contributed to the design of the study. LVM performed the data analysis. SG 

supervised data analysis. LVM, CD, SG and JM interpreted the data. LVM wrote the manuscript. All 

authors contributed to the revision of the manuscript and approved the final version for publication.  

Acknowledgements 

The authors wish to thank Coralie Theys for her critical discussions during the research process, as 

well as Stéphanie Blockx and local faculty administrations for facilitating administrative procedures.  

 

  

https://doi.org/10.14428/DVN/FT2TX8


 
 

Preprint version of manuscript  17 

REFERENCES 

 

1. Rosenberg LE. The physician-scientist: an essential--and fragile--link in the medical research chain. 
J Clin Invest 1999;103(12):1621-6. doi: 10.1172/JCI7304 [published Online First: 1999/06/22] 

2. Schafer AI. The vanishing physician-scientist? Transl Res 2010;155(1):1-2. doi: 
10.1016/j.trsl.2009.09.006 [published Online First: 2009/12/17] 

3. The Physician-Scientist Workforce Working Group. Physician-Scientist Workforce (PSW) Report 
2014: National Institutes of Health, 2014. 

4. Stone C, Dogbey GY, Klenzak S, et al. Contemporary global perspectives of medical students on 
research during undergraduate medical education: a systematic literature review. Med Educ 
Online 2018;23(1) doi: 10.1080/10872981.2018.1537430 

5. Solomon S, Tom S, Pichert J, et al. Impact of medical student research in the development of 
physician-scientists. J Investig Med 2003;51:149 - 56. 

6. Amgad M, Man Kin Tsui M, Liptrott SJ, et al. Medical Student Research: An Integrated Mixed-
Methods Systematic Review and Meta-Analysis. PLoS One 2015;10(6):e0127470. doi: 
10.1371/journal.pone.0127470 

7. Weaver AN, McCaw TR, Fifolt M, et al. Impact of elective versus required medical school research 
experiences on career outcomes. J Investig Med 2017;65(5):942-48. doi: 10.1136/jim-2016-
000352 [published Online First: 2017/03/09] 

8. Möller R, Shoshan M. Medical students' research productivity and career preferences; A 2-year 
prospective follow-up study. BMC Medical Education 2017;17(1) doi: 10.1186/s12909-017-
0890-7 

9. Kusurkar RA, Ten Cate TJ, van Asperen M, et al. Motivation as an independent and a dependent 
variable in medical education: A review of the literature. Medical Teacher 2011;33(5):e242-
e62. doi: doi:10.3109/0142159X.2011.558539 

10. Pelaccia T, Viau R. Motivation in medical education. Medical Teacher 2016:1-5. doi: 
10.1080/0142159X.2016.1248924 

11. Ommering BW, van Blankenstein FM, Wijnen-Meijer M, et al. Fostering the physician–scientist 
workforce: a prospective cohort study to investigate the effect of undergraduate medical 
students’ motivation for research on actual research involvement. BMJ open 
2019;9(7):e028034. doi: 10.1136/bmjopen-2018-028034 

12. Cook DA, Artino AR. Motivation to learn: an overview of contemporary theories. Medical 
Education 2016;50(10):997-1014. doi: 10.1111/medu.13074 

13. Burgoyne LN, O'Flynn S, Boylan GB. Undergraduate medical research: the student perspective. 
Med Educ Online 2010;15 doi: 10.3402/meo.v15i0.5212 [published Online First: 2010/09/17] 

14. Bakken LL, Byars-Winston A, Wang MF. Viewing clinical research career development through the 
lens of social cognitive career theory. Adv Health Sci Educ Theory Pract 2006;11(1):91-110. 
doi: 10.1007/s10459-005-3138-y 

15. Rosenkranz SK, Wang S, Hu W. Motivating medical students to do research: a mixed methods 
study using Self-Determination Theory. BMC Med Educ 2015;15:95. doi: 10.1186/s12909-
015-0379-1 [published Online First: 2015/06/03] 

16. Krupat E, Camargo CA, Jr., Strewler GJ, et al. Factors associated with physicians' choice of a career 
in research: a retrospective report 15 years after medical school graduation. Adv Health Sci 
Educ Theory Pract 2016 doi: 10.1007/s10459-016-9678-5 

17. Schunk DH, Meece JL, Pintrich PR. Motivation in Education: Theory, Research, and Applications: 
Pearson 2014. 

18. Eccles JS, Wigfield A. Motivational beliefs, values, and goals. Annu Rev Psychol 2002;53:109-32. 
doi: 10.1146/annurev.psych.53.100901.135153 

19. Barron KE, Hulleman CS. Expectancy-value-cost model of motivation. Psychology 2015;84:261-71. 



 
 

Preprint version of manuscript  18 

20. Funston G, Piper RJ, Connell C, et al. Medical student perceptions of research and research-
orientated careers: An international questionnaire study. Med Teach 2016;38(10):1041-48. 
doi: 10.3109/0142159X.2016.1150981 [published Online First: 2016/03/24] 

21. Boyle SE, Cotton SC, Myint PK, et al. The influence of early research experience in medical school 
on the decision to intercalate and future career in clinical academia: a questionnaire study. 
BMC Med Educ 2017;17(1):245. doi: 10.1186/s12909-017-1066-1 [published Online First: 
2017/12/13] 

22. Hren D, Lukic IK, Marusic A, et al. Teaching research methodology in medical schools: students' 
attitudes towards and knowledge about science. Med Educ 2004;38(1):81-6. doi: 
10.1111/j.1365-2923.2004.01735.x [published Online First: 2004/02/14] 

23. Galletly C, Chur-Hansen A, Air T, et al. Academics of the future? A survey of final year medical 
students. Australas Psychiatry 2009;17(6):502-05. doi: 10.1080/10398560903284935 
[published Online First: 2009/12/17] 

24. Francis J, Eccles MP, Johnston M, et al. Constructing questionnaires based on the theory of 
planned behaviour: A manual for health services researchers: Centre for Health Services 
Research, University of Newcastle upon Tyne, 2004. 

25. Kosovich JJ, Hulleman CS, Barron KE, et al. A Practical Measure of Student Motivation: 
Establishing Validity Evidence for the Expectancy-Value-Cost Scale in Middle School. The 
Journal of Early Adolescence 2015;35(5-6):790-816. doi: 10.1177/0272431614556890 

26. Ommering BWC, Dekker FW. Medical students' intrinsic versus extrinsic motivation to engage in 
research as preparation for residency. Perspect Med Educ 2017;6(6):366-68. doi: 
10.1007/s40037-017-0388-3 [published Online First: 2017/11/25] 

27. Ommering BWC, van Blankenstein FM, Waaijer CJF, et al. Future physician-scientists: could we 
catch them young? Factors influencing intrinsic and extrinsic motivation for research among 
first-year medical students. Perspect Med Educ 2018;7(4):248-55. doi: 10.1007/s40037-018-
0440-y [published Online First: 2018/07/15] 

28. Murdoch-Eaton D, Drewery S, Elton S, et al. What do medical students understand by research 
and research skills? Identifying research opportunities within undergraduate projects. Med 
Teach 2010;32(3):e152-60. doi: 10.3109/01421591003657493 

 


