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Abstract 

Dropping out from undergraduate medical education is costly for students, medical schools, 

and society in general. Therefore, the early identification of potential dropout students is 

important. The contribution of personal features to dropout rates has merited exploration. 

However,  there  is  a  paucity  of  research  on  aspects  of  student  experience  that  may  

lead to dropping out. In this study, underpinned by theoretical models of student 

commitment, involvement, and engagement, we explored the hypothesis of using inferior 

participation as an indicator of a higher probability of dropping out in year 1. Class 

participation was calculated as an aggregate score based on teachers’ daily observations in 

class. The study used a longitudinal dataset of six cohorts of high-school entry students (N= 

709, 67% females) in one medical school with an annual intake of 120 students. The findings 

confirmed the initial  hypothesis  and  showed  that  lower  scores  of  class  participation  in  

year  1  added predictive ability to pre-entry characteristics (Pseudo-R2  raised from 0.22 to 

0.28). Even though the inclusion of course failure in year 1 resulted in higher explanatory 

power than participation in class (Pseudo-R2  raised from 0.28 to 0.63), ratings of class 

participation may be advantageous to anticipate dropout identification, as those can be 

collected prior to course failure. The implications for practice are that teachers’ ratings of 

class participation can play a role in indicating medical students who may eventually drop 

out. We conclude that the scores of class participation can contribute to flagging systems for 

the early detection of student dropouts. 
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Some outstanding pre-university students may become “strugglers” or “at risk” in medical 

school, showing issues with performance (academic, clinical, or professional), social rela- 

tions, or academic commitment (Yates and James 2006; O’Brien et al. 2007; Frellsen et al. 

2008; Garrud and Yates 2012; Sandars et al. 2014). Struggling might also be indicative of 

future lapses in professional behavior as a doctor, as suggested by retrospective studies in 

the USA and the UK (Papadakis et al. 2004; Yates and James 2010). Signs of struggling 

identified by O’Neill et al. (2016) include issues with participation (e.g. passivity, lack of 

initiative, lack of active participation in the classroom), commitment (e.g. lack of motiva- 

tion, lack of interest), academic involvement (e.g. difficulties with learning, lack of study 

skills), social interaction (e.g. problems with integration in the group, lack of social con- 

tact), and distress (e.g. visible insecurity). Strugglers may eventually drop out from under- 

graduate medicine or transfer to another medical school (Arulampalam et al. 2004, 2007; 

Ward et al. 2004; Yates and James 2006; Yates 2011; Mørcke et al. 2012). 

International  medical  school  dropout  rates  are  generally  under-documented.  Prior 

research  has  described  approximate  figures  of  3–5%  (Arulampalam  et  al.  2007),  4% 

(Yates 2012) and 14% in the UK (Simpson and Budd 1996), 6% in Ireland (Maher et al. 

2013), 15% in Australia (Ward et al. 2004), 3–20% in The Netherlands (Urlings-Strop et al. 

2009), and as high as 27% in one Danish school (Mørcke et al. 2012). Although the 

prevalence of medical student dropouts is comparatively lower in other undergraduate  

programs,  averaging  11.1%  (O’Neill  et  al.  2011),  dropping  out  has  particularly severe 

and long-lasting consequences for the institutions and the individual. Institution- ally,  the  

public  and  private  investment  do  not  result  in  the  intended  return  (Jones  and Korn  

1997).  Individually,  dropping  out  represents  financial  losses  and  psychological distress 

(Dyrbye et al. 2006; Compton et al. 2008). Departure from medical school may impact 

strongly on student’ self-confidence, as the associated frustration with the fail- ure to follow 

the calling for medical practice may impair students’ career development (Duffy et al. 2011; 

Liu et al. 2015). Therefore, understanding the causes and processes of dropping out is 

important at the individual and institutional levels. 

The  causes  of  dropout  are  not  totally  clarified,  but  they  are  clearly  multifactorial. 

Some individual variables, such as personality (low neuroticism and high conscientious- 

ness) and future career and lifestyle expectations may contribute to discourage dropout 

(Simpson and Budd 1996; Tyssen et al. 2007). In contrast, sociodemographic character- 

istics, such as sex, age, social class, and parents’ education have not been consistently 

associated with dropping out (O’Neill et al. 2011). In what concerns pre-entry academic 

performance, individuals with lower entry qualifications have higher risks of dropping out 

(Yates and James 2006; O’Neill et al. 2011). As to academic achievement in medical school, 

higher dropout rates have been associated with failing year 1 courses (Hojat et al. 1997; 

Yates 2012) and repeating exams and study years (Maher et al. 2013). Since most  dropouts  

are  observed  in  the  first  year  (Simpson  and  Budd  1996;  Yates  2012; Maher et al. 

2013), early academic records might be useful to flag students with subsequent academic 

difficulties (Yates and James 2007; Yates 2011, 2012). Regarding other aspects  of  the  

experience  in  medical  school,  performance  in  formative  tests,  face-to- face interactions, 

and group discussions with faculty and peers have a positive impact on academic satisfaction 

and achievement, as well as course completion (Bösner et al. 

2015; Goldberg et al. 2015; Lameris et al. 2015). Finally, students with difficulties with 

integration,  including  experiences  of  loneliness,  despair,  anxiety,  depression,  and  dif- 

ficulties in coping with the school workload have more self-reported thoughts of drop- ping 

out and are more likely to abandon medical school (Dyrbye et al. 2010; Yates 2012; Maher 

et al. 2013) 
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Despite relatively extensive literature regarding the characterization of dropouts, there is 

still an insufficient understanding of which variables could be used as dropout predictors or 

their interrelations. Furthermore, a theoretical model is missing about the process for 

undergraduate medical student dropout. Theoretical models from the wider literature on the 

persistence of college students, namely Tinto’s interactionalist theory (Tinto 1993) and 

Astin’s involvement model (Astin 1984), may offer a lens to guide the untangling of 

complexity in the process of dropping out of medical education. Tinto’s (1993) theory is 

concerned with students’ persistence in higher education—the opposite of dropping out— 

and  describes  the  process  of  voluntary  student  departure  as  longitudinal.  Tinto’s  model 

emphasizes the influence of student entry characteristics—previous education and sociode- 

mographic background—on initial intentions, levels of commitment, and academic aspi- 

rations, which then influence academic and social integration, which will, in turn, shape 

decisions to persist or to drop out. Astin’s involvement model (1984) emphasizes the physi- 

cal and emotional energy students devote to a particular program to explain institutional 

commitment and academic success. According to this model, academic success, including 

students’  learning  and  personal  development,  is  directly  associated  with  the  quality  

and quantity  of  involvement,  conceptualized  not  only  as  what  the  individual  thinks  or  

feels, but what he or she does and how he or she behaves. The model includes three 

particularly relevant aspects of involvement in college: interactions with faculty, with 

academics, and with peer groups. Both Tinto and Astin’s models agree that student-related 

variables (pre- entry characteristics and educational-related experiences) are translated into 

commitment and involvement, influencing student persistence. Abundant research with 

college students supports such models, showing that the quantity and quality of engagement 

in education- ally purposeful academic and social experiences, particularly in the first year, 

are important for persistence in higher education (Carini et al. 2006; Compton et al. 2008; 

Krause and Coates 2008; Kahu 2013). Probabilities of persistence are positively associated 

with study time, peer interactions to deliver assignments, interactions with faculty, and class 

engagement  behaviors  (Kuh  2003;  Robbins  et  al.  2004;  Kuh  et  al.  2008;  Svanum  and  

Bigatti 

2009). 

Participation in class activities is potentially an indicator of the quality of medical stu- 

dents’ involvement (Astin 1984) and engagement (Kuh 2003; Robbins et al. 2004; Carini et 

al. 2006; Kuh et al. 2008; Kahu 2013; Tinto 2012). Therefore, teacher or peer ratings of class 

participation may contribute to predict dropouts, adding to predictors such as gender, 

academic preparation, or grade point averages (GPAs). Such ratings would provide a lon- 

gitudinal indicator of the process of dropping out, potentially anticipating remediation and 

prevention interventions. Interestingly, tutors are to some extent able to predict the exami- 

nation  performance  of  students  in  their  tutor  groups,  although  the  association  between 

tutors’ predictions and subsequent academic performance and dropout is weak to moder- ate 

(Kaufman and Hansell 1997; Adam et al. 2012; Wijnia et al. 2014, 2016). In addition, tutors 

seem to be better at predicting completion of the course or year than at identifying potential 

failure or dropout (Wijnia et al. 2014, 2016), as there seems to be an overestima- tion of 

students’ skills, especially for those in the lowest quartile (Whitfield and Xie 2002). The 

study by O’Neill et al. (2016) with medical students showed that tutor daily informal 

observations could accurately predict student failure, albeit tutors tended to under-detect 

those who were at risk of failing on the following exam or drop out of the program. Such 

observations provided incremental validity for the prediction of strugglers when control- ling 

for grades in previous exams. In sum, prior research suggests the usefulness of tutors’ ratings  

to  anticipate  struggling  and  dropping  out  of  medical  education.  However,  such research 

has been conducted mainly in PBL settings and small group classes, which allow frequent 

tutor/student group contacts. Further research is needed in other types of learning 

environments, including large classes in non-PBL settings. 
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This study follows the suggestion by O’Neill et al. (2016) to examine “a combination of  

teachers’  independent  informal  judgments  of  specific  in-class  behavior  (participation, 

commitment, academic performance, social interactions, distress) in addition to early per- 

formance  testing”  (p.  1076).  We  examined  the  relevance  of  including  a  mark  computed 

from quantitative teachers’ ratings of class participation as a predictor variable of dropouts. 

The hypothesis was that higher class participation ratings can be seen as a proxy for higher 

commitment (Tinto 1993), academic involvement (Astin 1984), and engagement (Hu and 

Kuh 2002; Kuh et al. 2008; Kahu 2013), and would be therefore negatively associated with 

dropout  (and  positively  associated  with  students’  persistence).  Participating  in  class  

has several benefits, including higher levels of motivation and academic performance, as 

well as the development of communication and critical thinking skills (Rocca 2010). In the 

cur- rent study, we used participation ratings of six consecutive cohorts to examine the incre- 

mental power of class participation to predict medical school dropout, while also consid- 

ering  background  characteristics  and  academic  achievement  during  medical  school.  

Our main  research  question  was:  will  the  inclusion  of  teachers’  ratings  of  class  

participation improve the prediction of year 1 medical student dropouts over background 

variables and academic performance? The expectations were that our findings could clarify 

whether such ratings could anticipate the identification of potential dropouts and contribute 

to the development of educational interventions that promote persistence. 

 

 
Methods 

 
Context 

 
This study was developed at Minho medical school in Portugal. In this school, the under- 

graduate curriculum is horizontally and vertically integrated. A systems-based, case-based 

approach  is  used  for  basic  sciences,  with  early  clinical  contact,  increasing  at  the  end  

of year  3.  Undergraduate-entry  and  graduate-entry  applicants  enter  a  6-year  (120  

students) and a 4-year long track (18 students), respectively, and share the same clinical 

training. The assessment program requires students to demonstrate satisfactory knowledge, 

abilities, and professional standards of behavior throughout the whole program. 

The admission criteria for undergraduate-entry applicants is the ranking on a national list  

of  admission  grade-point  averages,  determined  by  academic  performance  in  second- 

ary education and results in national exams. Applicants compete for places indicating, by 

order of preference, six combinations of institution and study program. Those who are not 

placed in their first preference may be admitted to the second-best alternatives. Therefore, 

top academic performers in secondary education have a better chance of being admitted to 

their first preference and students who are not placed in their first preference might be dis- 

satisfied with the outcome of their application (Fonseca et al. 2014). There are additional 

alternative positive discrimination admission regimes for a small percentage of places. 
 

 

 

Participants 

 
The participants were not approached directly to develop this study. Data were collected 

from the University of Minho Medical School’s longitudinal research database which hold 

identified  student  records  including  personal,  sociodemographic,  and  academic  informa- 

tion. The data refer to all students with complete datasets, who had made a first registration 

in Minho’s medical degree between 2007 and 2013. 
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Operationalization of the dropout 

variable 

 
This study defined a dropout as a  student who did not complete the academic program, due 

to voluntary resignation or transfer to another medical school or degree in higher education.  

Dropout,  the  dependent  variable  in  the  current  study,  was  dummy  coded,  where 

0 = non-dropout and 1= year 1 dropout from medical school. 
 

 

Data collection 

 
Data collected at the beginning of year 1 included demographic and personal characteris- 

tics, pre-university academic performance, family background, and the admission regime. 

Academic performance was collected in year 1. The teachers’ ratings of class participation 

were provided by administrative services. 
 

 

Predictor 

variables 

 
The predictor variables (Table 1) were selected from the longitudinal research database and 

were referred to in college student retention models presented by Tinto (1993) and Astin 

(1984). 

 
Entry characteristics 

 
The entry characteristics included demographics—sex, age, and place of residence—and 

admission  data—the  admission  GPA,  student  preference  for  the  Minho’s  undergraduate 

medical degree at application, institutional commitment, and declared need of financial aid. 

 
Academic experience 

 
The  academic  experience  variables  included  both  the  ratio  of  failed  courses  per  total  

of courses students were enrolled in and teachers’ ratings of class participation. 

 
Teachers’ ratings of class participation 

 
As part of the assessment program in the initial 3 years of the medical degree, teachers at 

Minho’s  medical  school  are  required  to  assign  a  quantitative  mark  of  individual  

student participation during classes. The average mark of class participation accounts for 

10% of the  final  mark  in  all  courses,  after  it  is  multiplied  by  4  to  obtain  a  grade  

ranging  from 

0 to 20, as determined by national regulations. Marking is ideally performed upon class 

conclusion, for as many students as possible. The participation marks range from 1 (low 

participation)  to  5  (high  participation)  and  are  assigned  using  a  customized  online  

plat- form displaying students’ names and photos, with restrict access for teachers. Non-

attend- ance is marked with 0. Positive behaviors include observable active participation in 

class, such as asking or answering questions, and making active contributions to class or 

group



 

Table 1   Variables included in the prediction of dropouts

Type Variable Description 

Entry characteristics Gender 

Pre-university GPA 

Age 

Institutional commitment 

0 = Female, 1 = Male 

Application GPA, varying from 14 to 20 

Age at enrolment in medical school 

Self-reported intention to continue to study at University of Minho collected at the beginning of year 1 

(0 = No, 1 = Yes) 

Self-reported change of place of residence to study at the medical school (0 = no change of place of 

resi- dence; 1= change of place of residence) 

The preference for the University of Minho Medical School, as a first choice in the national 

competition ranking of preferences (0 = first preference, 1 = not the first ranked preference) 

Self-reported recipient of a bursary, due to financial difficulties (0 = no financial aid, 1 = recipient 

of financial aid) 

The ratio between the number of courses not completed (only for the first registration in each course) and 

the number of courses attended in year 1 of the curriculum, multiplied by 100. 

0 = inclusion in the top three quartiles of teachers’ ratings of class participation, 1 = inclusion in the 

lowest quartile of teachers’ ratings of class participation 

Change of place of residence 

Institutional preference 

Need of financial aid 

Academic experience Year 1 failure ratio 

Class participation 

                                                            

1
 3



 
 
 

 
 
 

 
 

discussions. The marking process and criteria for marking are identical across courses and 

presented to students at the beginning of each course. There are roughly 20 classes every 

week, which are all opportunities for teachers to evaluate and register participation. Course 

coordinators monitor all marks of all teachers in real time and work with teachers to ensure 

that every student is evaluated over time. 

For this study, the variable teachers’ ratings of class participation corresponded to the 

mean of all scores provided by all the teachers of the three large first-year courses, which 

represent 88% of the ECTS credits. Since the goal was to study the potential of low class 

participation to predict dropouts, teachers’ ratings of class participation was dichotomized: 

0 = students in the top three quartiles of teachers’ ratings of class participation, 1= students 

in the lowest quartile of teachers’ ratings of class participation. 
 

 

Modeling and statistical analysis 

 
To explore how the predictor variables influenced dropping out, logit regression models 

were  conducted  using  Stata  14,  using  different  sets  of  predictor  variables.  The  baseline 

model (Model A) was developed to evaluate the predictive ability of variables available at 

the beginning of medical school, and included exclusively the student entry characteristics: 

gender, pre-university GPA, age, change of place of residence, institutional commitment, 

institutional preference stated in the national competition, and benefit of financial aid. To 

evaluate the incremental power of the academic experience in medical school for the pre- 

diction of dropouts, two additional models were developed adding different variables to the 

baseline model: the teachers’ ratings of class participation (Model B), and a combination of 

teachers’ ratings of class participation and the failure ratio in year 1 (Model C). We con- 

ducted Wald tests on the marginal effects of each variable to estimate their significance and 

magnitude as predictors of dropout. To aid the interpretation of the models, we calculated 

measures of classification (hit rate, specificity, sensitivity, improvement over chance index, 

and ROC curves). 

 
Ethical 

approval 

 
The  development  of  the  longitudinal  database  and  research  supported  on  these  data  

is approved by the Portuguese Commission for Data Protection (CNPD: 10432/2011). Stu- 

dents gave informed consent for the use of their information for administrative and research 

purposes at the time of collection. Confidentiality and anonymity were guaranteed. 

 

 
Results 

 
Descriptive statistics 

 
Within  a  population  of  709  students  with  full  records  (67%  females;  Mean  age  in  

year 



 
 
 

 
 
 

1 = 19.39 years, SD = 2.97), 43 students met the dropout criteria (6.1%). As for the remain- 

ing 666 students who did not drop out, 453 (69%) were females, and ages ranged from 16 to 

38 years (M = 19.34, SD = 2.84). The number of dropouts was highest in year 1, with 34 

student dropouts (79.1% of total dropouts). The additional dropouts were 4 (9.3%) in year 

2, 2 (4.7%) in year 3, 1 (2.3%) in year 4, 1 (2.3%) in year 5, and 1 (2.3%) in year 6. We 

focused the current study on students who dropped out in year 1, who were predominantly 

 



 
 
 

 
 
 

Table 2   Dropout rates in the six cohorts of medical students (2007–2013; N = 34) 
 

No. dropouts (%)                        % Dropouts per cohort 

 
2007/2008                          4 (11.8)                                       4.6 

2008/2009                          3 (8.8)                                         2.6 

2009/2010                          7 (20.6)                                       6.2 

2010/2011                          2 (5.9)                                         1.7 

2011/2012                        15 (44.1)                                     13.4 

2012/2013                          3 (8.8)                                         2.9 

Total                                 34 (100)                                        5.3 
 

 

 

 

 

Table 3   Teachers’ ratings of class participation in year 1 
 

Min      Max     M           SD        Q1          Q2          Q3 

 
IMD               5          19         14.04     2.07     12          14          16 

MC                 6          19         13.30     1.80     12          13          14 

OSI                 10        18         14.55     1.13     14          15          15 

Total score     8.45     18         13.91     1.34     13.09     13.87     14.70 

IMD  Introduction  to  the  Medical  Degree,  MC  Molecules  and  

Cells, 

OSI Organ Systems I 
 

 
females  (n = 24,  71%)  and  with  ages  ranging  from  17  to  35  years  (Mean  age= 19.39, 

SD = 4.04). The 34 year 1 students who dropped out accounted for a dropout rate of 5.3% of 

all 647 students. Table 2 presents the distribution of dropouts per cohort, showing that most 

dropout students (37.21%) were from the 2011/2012 cohort. 
 

 
Scores of teachers’ ratings of class 

participation 

 
Table  3  presents  teachers’  ratings  of  class  participation  for  the  three  courses  that  

repre- sent 88.3% of year 1 ECTS credits, on a 0 to 20 points scale, with values for the first, 

the second, and the third quartile. These courses occur sequentially, and no other courses are 

running simultaneously. Students had the lowest class participation if they had participa- 

tion scores under 12 for “Introduction to the Medical Degree” (4 ECTS) and “Molecules and 

Cells” (24 ECTS), under 14 for “Organ Systems I” (25 ECTS), and under 13.09 for the total 

weighted arithmetic mean score. 

As  shown  in  Table  4,  the  participation  scores  of  dropout  students  were  significantly 

lower as compared to the participation of students who persisted, in all courses. This differ- 

ence was highest for the “Molecules and Cells” course. The effect sizes for the group dif- 

ferences were medium to large, according to Cohen’s (1988) benchmark guidelines. 
 

 

 



 
 
 

 
 
 

Predictors of dropouts 

 
Table  5  presents  the  results  of  the  logit  models  for  the  prediction  of  dropouts.  In  the 

baseline  model  (model  A),  which  only  included  admission  characteristics  as  the  predic- 

tors, higher probabilities of dropping out were associated with lower pre-university GPAs 

(OR = 0.97,  p < 0.05),  older  ages  (OR = 1.24,  p < 0.001),  a  lower  institutional  commit- 

ment at the beginning of the first year (OR= 0.25, p< 0.001), a lower preference for the 

 

Table 4   Class participation differences between non-dropout and dropout students 
 

Non-dropouts (n = 613)                   Dropouts (n = 34)                             t (645)      Cohen’s d 
 

M            SD        95% CI                 M            SD        95% CI 

 
IMD                14.12      2.05      [13.96, 14.29]      12.48      1.75      [14.29, 13.11]      4.57*        0.86 

MC                  13.39      1.77      [13.24, 11.20]      11.76      1.57      [11.20, 12.31]      5.26*        0.97 

OSI                 14.58      1.10      [14.49, 14.67]      13.69      1.44      [13.11, 14.27]      4.51*        0.69 

Total score      13.99      1.30      [13.88, 14.09]      12.60      1.34      [13.81, 14.02]      6.06*        1.05 
 

IMD Introduction to the Medical Degree, MC Molecules and Cells, OSI Organ Systems I; *p < 0.001 

 
 

Table 5   Logit models for the prediction of medical school dropouts 
 

A                                        B                            C 

Variables                                                              Baseline model                  TRCP                     Failure 

ratio year 
1 + TRCP 

 
Gender 0.98                                    0.86                        0.67 

(0.41) (0.37)                     (0.43) 

Pre-university GPA                                              0.97*                                  0.97                        1.04 

(0.02)                                 (0.02)                     (0.04) 

Age                                                                      1.24***                              1.27***                  1.35*** 

(0.08)                                 (0.09)                     (0.14) 

Change of place of residence                               1.29                                    1.13                        0.87 

(0.69)                                 (0.68)                     (0.69) 

Institutional commitment                                    0.25***                              0.23***                  0.10*** 

(0.13)                                 (0.13)                     (0.08) 

Institutional preference                                        5.91***                              5.26***                  11.93*** 

(3.08)                                 (3.07)                     (10.01) 

Need of financial aid                                            0.24***                              0.27***                  

0.11*** 

(0.11)                                 (0.13)                     (0.09) 

Teacher ratings of class participation                                                             4.93***                  3.18** 

(2.05)                     (1.83) 

Year 1 failure ratio                                                                                                                        1.17*** 

(0.03) 

Constant                                                               1.08                                    0.16                        0.00** 

(4.19)                                 (0.65)                     (0.00) 

AIC                                                                      224.14                                210.11                    119.35 



 
 
 

 
 
 

BIC                                                                      259.92                                250.37                    164.08 

Observations                                                        647                                     647                         647 

LogLikelihood                                                     − 104.1                               − 96.06                   − 49.68 

Pseudo-R2                                                                                        0.22                                    0.28                        0.63 
 

TRCP teachers’ ratings of class participation 

Coefficients are odds-ratio. Standard errors are presented in parenthesis. *p < 0.05, **p < 0.01, ***p < 

0.001 for Wald tests 
 

university in the student’s application to higher education (OR = 5.99, p < 0.001), and not 

benefitting of financial aid (OR = 0.24, p < 0.001). Gender and change of residence to study 

at medical school were not associated with the probability of dropping out. 

Adding teachers’ ratings of class participation and the failure ratio in year 1 improved the  

baseline  model’s  power  to  predict  dropouts,  as  indicated  by  a  slight  increase  in  the 

Pseudo-R2  and decreases in the AIC, BIC, and LogLikelihood coefficients. Students who 

were classified as being in the bottom-quartile of class participation were more likely to drop 

out (OR = 4.93, p < 0.001). The addition of failure ratio in year 1 in model C improved the 

Pseudo-R2  from 0.28 to 0.63, resulting in the best fitting model. According to model C,  

dropout  students  were  more  likely  to  be  older  when  they  enrolled  in  medical  school 

(OR = 1.35, p < 0.001), had lower institutional commitment levels at the beginning of the 

first year (OR = 0.10, p < 0.001), did not choose University of Minho as their first prefer- 

ence  for  studying  in  higher  education  (OR = 11.93,  p < 0.001),  did  not  benefit  from  

any financial aid (OR = 0.11, p < 0.001), were rated by teachers as presenting lower levels 

of class  participation  (OR = 3.18,  p < 0.001),  and  failed  more  courses  in  their  first  

year  in medical school (OR = 1.17, p < 0.001). 

The finding that model C is the best fitting model is also supported by the sensitivity/ 

specificity  results  and  ROC  curves  analysis  (Table  6).  Adding  teachers’  ratings  of  

class participation and failure ratio in year 1 improved the model’s sensitivity and positive 

pre- dictive value, but had none to modest contributions for specificity and negative 

predictive value. Adding teachers’ ratings of class participation increased the positive 

predictive value from 50% to 62.50%, which means that the probability of dropping out for 

students who were identified as dropouts was 62.50%. The addition of failure ratio increased 

the positive predictive value to 81.82%. In addition, the negative predictive value or in this 

case the probability of not dropping out for students who in fact did not drop out was 95.46% 

for the model that added teachers’ ratings of class participation to the baseline model. 

Sensitivity, which in the current study is the probability of having been identified as a 

dropout amongst students who actually dropped out, raised from 2.94% in Model A to 

14.71% in Model B, and 52.94% in Model C. This finding means that 47% of the dropout 

students were not identified as dropouts. The specificity for the final model, on the other 

hand, indicated that the probability of a student being identified by the model as not a dropout 

when the student is not in fact a dropout is of 99.35%. The low values of sensitivity and the 

high values of specificity could be due to the fact that the number of dropouts is very low 

when compared to the number of non-dropouts. 

The  hit  rate,  or  the  percentage  of  correctly  classified  cases,  increases  from  94.74% 

(Model A) to 96.91% (Model C). Finally, regarding the ROC curves, the area under the curve 

for Model C is higher than the area under the curve of Model A, with statistically 

 

 

 



 
 
 

 
 
 

Table 6   Measures of classification of the logit models of student dropout 
 

Model 
 

A (%)          B (%)          C (%) 

 
Sensitivity                                               2.94           14.71           52.94 

Specificity                                              99.84           99.51           99.35 

Positive predictive value (PPV)            50.00           62.50           81.82 

Negative predictive value (NPV)          94.88           95.46           97.44 

Hit rate                                                   94.74           95.05           96.91 

Area under the curve                             82.14           86.49           97.57 
 

significant differences between both models, which suggests a higher predictive ability of 

Model C to identify dropouts. The ROC curves of these two models are presented in Fig. 1. 

The area under the curve for the final model shows that this model presents very good dis- 

criminating ability. 

 

 
Discussion 

 
The primary goal of this study was to study the relevance of including teachers’ ratings of 

class participation as a predictor of dropouts from medical school. The study was under- 

pinned by theoretical models of student persistence in higher education (Astin 1984; Tinto 

1993), which led us to the hypothesis that less class participation would reflect lower levels 

of student involvement and engagement. We explored the incremental predictive power of 

aggregate scores of multiple observations of student class participation by different teach- 

ers in the prediction of year 1 student dropouts in one medical school, over student entry 

characteristics and academic underperformance. We found that adding class participation to  

a  baseline  model  which  included  students’  pre-entry  characteristics  improved,  albeit 

modestly, the ability to accurately predict dropouts. Students who were consistently rated by 

their teachers of presenting fewer desirable class participation behaviors throughout the first 

year had an increased probability of dropping out. 

The  fact  that  an  aggregate  score  of  student  participation  in  class  collected  systemati- 

cally  in  a  simple  scale  by  multiple  teachers  can  be  useful  in  the  process  of  identifying 

potential  dropouts  is,  to  our  best  knowledge,  an  original  contribution.  Prior  studies  

had already  shown  the  potential  of  using  tutors’  information  to  identify  struggling  

students (Wijnia et al. 2014; O’Neill et al. 2016; Wijnia et al. 2016), but in these studies the 

tutor/ students ratio was low and, therefore, there were more frequent contacts with the 

students. Our study provides other contextual circumstances. There were multiple raters of 

class par- ticipation who were content-expert teachers and who interacted with students in 

small and 

 

 



 
 
 

 
 
 

 
 

Fig. 1   ROC curves for Model A and Model C 
 

large classes, across many weeks in year 1 courses. The variability in behavior across time 

and  contexts  accounted  for  in  ratings  of  class  participation  in  the  current  study  has  

the potential of canceling single-rater bias and including students’ different approaches to 

dif- ferent courses. 

The  scores  of  class  participation,  including  observable  signs  of  initiative  and  active 

participation in discussions, were considered in the current study as a proxy for involve- 

ment (Astin 1984) and engagement (Hu and Kuh 2002; Kuh et al. 2008; Kahu 2013; Tinto 

2012). Our study aimed to provide a measure of the behavioral meaning of involvement, as 

presented by Astin (1984), surpassing the bias of self-report data. In this study’s context, the 

investment that students placed in class activities, measured by their teachers in class, 

accounted for 10% of their final marks and therefore to academic success. Despite contrib- 

uting modestly to an increase in the predictive power of identifying dropouts, participation 

deemed to be a significant variable for students’ persistence. Even though the inclusion of 

course failure resulted in higher explanatory power than participation in class, ratings of 

class participation may be advantageous to anticipate dropout identification, as those can be 

collected prior to course failure. Furthermore, while we conceptualized class participa- tion 

as a predictor of students’ persistence versus dropout, it may be purposeful to look at the 

quality of engagement in the classroom as an educational outcome or phenomenon in its own 

right. Future research should look at the conditions associated with participation and how 

teachers enrich and stimulate students’ class participation. 

This  study  was  possible  because  the  assessment  program  in  the  school  is  coherent 

across  courses  and  determines  that  student  participation  must  be  registered.  In  practice, 

all courses are integrated and involve multiple teachers, who have electronic access to stu- 

dent photographs and a platform to record participation scores. The score is global, which 

increases teachers’ adherence to evaluation and the feasibility of the scoring process. The 

scoring of participation is now an accepted daily practice by teachers, largely facilitated by 

the perceived ease of the use of the online platform to mark class participation. From an 

educational management standpoint, this means that investing in tools that help teachers 



 
 
 

 
 
 

provide timely feedback to students, such as the one used in the present study, can poten- 

tially help medical schools identify struggling students and retain them through remedi- ation  

interventions.  Such  continuous  assessment  practices  are  beneficial  in  the  way  they 

place a focus on academic success as an outcome of day-to-day behaviors of engagement, 

providing additional information for formal evaluations of knowledge and skills. 

Consistent  with  prior  research  in  medical  education  (Hojat  et  al.  1997;  Yates  

2011, 

2012), we found that failing academically was related to higher chances of dropping out. In 

our study, adding the failure ratio of courses in year 1 significantly improved the prob- ability 

of correctly identifying dropouts, over the baseline model and the addition of class 

participation.  Students  who  are  successful  in  their  application  to  medical  school,  gener- 

ally  have  a  consistent  record  of  excellent  performance  in  secondary  education  and  

most likely had not failed courses before. Such an experience of failure in medical school 

clashes with students’ constructed academic self-concept, which can result in frustration and 

disap- pointment and a decrease in self-confidence and motivation. Moreover, academic 

failure can indicate a lack of key study skills for the type of academic load and learning 

expecta- tions  in  medical  school.  Such  students  would  benefit  from  educational  

interventions  for remediation, preventing future outcomes of attrition. 

In  the  current  study,  class  participation  and  failure  ratio  in  year  1  added  predictive 

power to a baseline model, which included students’ characteristics. We found that higher 

probabilities of dropping out were associated with lower pre-university GPAs, older ages, a 

lower institutional commitment at the beginning of the first year, a lower preference for



 
 
 

 
 
 

 
 

the university in the student’s application to higher education, and not benefitting of finan- 

cial aid, while gender and change of residence to study at medical school were not associ- 

ated with the probability of dropping out. In general, these results are consistent with prior 

research  that  has  described  the  contribution  of  prior  academic  tracks  and  demographics 

to identify struggling students (Simpson and Budd 1996; Hojat et al. 1997; Arulampalam et 

al. 2004; Yates and James 2007; Yates 2011, 2012; Maher et al. 2013). Although find- ings 

regarding the importance of demographics for dropping out are inconsistent (O’Neill et al. 

2016), probably due to the nature of samples and differences in medical schools and 

programs,  our  study  confirms  the  relevance  of  taking  entry  characteristics  into  account 

when  studying  student  dropout.  Therefore,  the  current  study  adds  to  the  empirical  

sup- port of the theoretical models presented by Astin (1984) and Tinto (1993), which both 

pay special attention to students’ “inputs” or pre-entry attributes, respectively, as predictors 

of involvement and commitment. 

 
 

Limitation

s 

 
There  are  several  limitations  to  the  current  study.  First,  the  demographic  homogeneity 

of  our  sample  conditions  the  international  generalization  of  our  findings.  Students  

were mostly  Caucasian  and  high  school  entrants  (with  17–18  years  old  at  entry  in  

medical school), with few adult-life responsibilities (e.g., having financial debt, a job, or 

taking care of  dependents).  Neither  family-work  balance  nor  social  and  cultural  

acculturation  was  a significant issue for most participants, and therefore generalization to 

institutions with dif- ferent population profiles must be made with caution. Second, this study 

was conducted in a single medical school and may not be generalizable to other schools with 

different cur- ricular arrangements and teaching approaches. Third, the current study was 

conducted in a high-school entry medical education setting, which limits generalization to 

graduate-entry medical education. The participants in our study were exposed to a 

combination of large group lectures, small group, and clinical experiences where the 

consistent participation of all students can be challenging due to logistics: students are more 

willing to participate, less anxious about participating, and less likely to “hide” in smaller 

classes than in larger classes (Rocca 2010). In graduate programs, students have a closer and 

more individual- ized relationship with teachers, compared to undergraduate education. In 

addition, gradu- ate programs are more research-oriented and specialized than undergraduate 

programs, and therefore students are more likely to perceive a greater alignment between the 

curriculum and their personal interests and motivations, which can increase the motivation 

for partici- pation. Due to the nature of such differences, our findings are not generalizable 

to students admitted to graduate medical education. The fourth limitation of our study is set 

on the fact that participation required teachers’ judgment, which can carry subjectivity and 

there- fore variability in scoring. Fifth, we did not account for variance across cohorts 

regarding faculty composition and teaching experience. Sixth, because this study relied on 

students’ academic files and was retrospective in nature, we could not collect information 

regarding students’ motivations at the moment they dropped out. Such a limitation prevented 

us from differentiating between dropouts due to struggling in medical school and “opt-outs” 

due to following preferred placements in other universities or courses. Finally, we did not 



 
 
 

 
 
 

control for macro-level influences that might have influenced students’ decisions to leave in 

a par- ticular cohort, regarding fluctuations in the global economy, in national GPAs, and in 

the amount of financial aid provided by the university and government to students in need 

of support. 

 

Future studies and practical 

implications 

 
Future studies should include multi-institutional samples to clarify generalization issues. In 

addition, future studies on the influence of class participation on dropout and academic 

involvement  should  account  for  differences  between  students,  based  on  their  academic 

track (undergraduate or graduate), the curriculum, and the learning environment, includ- ing 

variables such as class size or the use of active pedagogies. Regarding the measure- ment of 

participation as a tool for the identification of at-risk students, future studies can look  into  

the  variability  of  participation  scoring  in  faculty,  across  different  courses  and types of 

lectures, and throughout the academic year. We collected measures of teachers’ subjective 

evaluations of participation, but not of which environment each teacher created for 

challenging students to think critically and creatively and solve problems in the class- room. 

Therefore, we suggest future studies on class participation to explore the interactions 

between the student and the teacher and how the student makes use of the environmental 

resources to actively engage in the classroom. Future research may also attempt to include 

peers’ reports on participation, as this study proved that moving beyond self-reports may 

provide relevant information for identifying at-risk students. Despite the relevance of year 

1  for  students’  transition  and  integration  in  medical  school,  future  studies  can  also  

be extended to the following years in medical training and graduate-entry student 

populations. In addition, the meaning of class participation for students should also be 

explored, namely through qualitative inquiry. In the current study, participation accounted 

for 10% of stu- dents’ grades, which can be seen as an extrinsic motivator for engagement 

in the classroom. Since students were informed that participation contributed to academic 

performance, they may have made an increased effort to participate in class discussions. 

Future studies can explore if participation is a predictor of dropping out in situations where 

participation is registered but is not included in students’ marks (e.g., in classes where 

students gain extra credit for participation). Some questions that can be addressed in future 

research are what motivates students to participate in class, what prevents students from 

participating, and how participating in class transfers to individual learning. Regarding the 

reasons underly- ing dropout, it would be relevant to develop a system of registering 

motivations to drop out, based on structured interviews and follow-ups. Finally, the present 

study may be furthered through an exploration of the relations between the explanatory 

variables we identified. For instance, it would be interesting looking into the relations 

between institutional commit- ment and participation, as it is expected that students who 

wish to pursue their training at the university they enrolled in will more likely invest in 

interpersonal relations with peers and faculty, which will facilitate participation in the 

classroom. 

The first practical implication of this study is that it is beneficial to stimulate students’ 

participation  in  the  classroom  in  order  to  prevent  dropping  out.  Tinto  (1993)  and  

Astin (1993) provide theoretical foundations on which to build classrooms that foster 

students’ participation.  According  to  Astin  (1993),  frequent  student-faculty  and  student–

student interactions, the amount of time studying, tutoring, cooperative learning, and 



 
 
 

 
 
 

encouraging students  to  give  class  presentations  all  positively  impact  student  

involvement  and  development. Tinto (1993, 2012) added that the communities in which 

students participate in higher education can be a means to improve academic and social 

integration, contributing  to  student  retention.  The  classroom  is  one  of  the  most  critical  

communities  for  students’ integration, learning, and development. Through participation, 

students feel a sense of  academic  accomplishment  and  belonging,  as  they  build  

meaningful  connections  with their  teachers  and  peers.  Therefore, instructional  design  

should  employ  pedagogies  of engagement in the classroom, such as cooperative and 

problem-based learning, that require students to be more active, collaborate, and take 

responsibility not only for their own learning, but also for the learning of their peers. 

Teachers can provide conditions that increase participation, such as resorting to class 

discussions, breaking students into smaller groups in  class  and  organizing  group  activities,  

using  audience  response  systems  such  as  clickers, calling students by their names, and 

moving around in the classroom so that students feel closer to them and therefore more 

willing to participate (Rocca 2010). The increased contact  with  students  resulting  from  

such  strategies  helps  teachers  gain  an  awareness  of students’ academic and personal 

needs, effectively communicate clear and high expectations for learning, provide prompt 

feedback, and respect diverse talent and ways of learning, therefore reinforcing students’ 

active participation. 

The second practical implication of the current study is that there is a need to develop 

valid and reliable measures of class participation. The assessment of classroom participa- 

tion should encourage students to participate in class discussion and adequately prepare for 

classes. However, students need to clearly understand what are the expectations for partici- 

pation and how participation is aligned with learning outcomes. Effective assessment tools 

should  include  standards  for  distinguished,  proficient,  basic,  and  unacceptable  participa- 

tion. Good practice in the assessment of class participation includes establishing clear and 

simple criteria by which participation is marked, differentiating attendance from participa- 

tion, communicating clearly how can students prepare for participation in class, providing 

timely feedback on the quality of participation, and letting students have real-time access to 

their marks of class participation, in order to foster self-regulation of behavior and learn- ing. 

Teachers need to ensure fairness in the evaluation of participation, meaning that not only 

they use the established marking criteria in a systematic and consistent way, but also that 

they are trained to facilitate equitable participation for all students and do not discrimi- nate 

against students who are shy or low in self-confidence, fear peer disapproval, women, 

students  with  a  disability,  or  those  from  different  cultural  backgrounds  (Weaver  and  

Qi 2005). In addition, the active involvement of students in the definition of the marking 

criteria and in self-assessment can facilitate self-monitoring in participation and fairness in 

its assessment (Rocca 2010). 

A final practical implication of this study is the importance of conducting longitudinal 

assessments of students, with various measurement points and different types of data, start- 

ing at students’ admission in medical school. From an educational perspective, collecting 

measures  of  class  participation  can  be  seen  as  a  formative  opportunity,  in  order  to  

help students  do  a  better  job  of  learning.  These  continuous  streams  of  information  

about  the way students are engaged in the classroom have the potential to early inform 

students and teachers about the quality of learning and potentially identify students at-risk 

of dropping out, before students fail academically, which is generally the first sign of trouble 

in medical school (Yates 2011, 2012). Although academic performance, in the form of the 

failure ratio of courses in year 1, significantly enhanced the model’s predictive ability, when 



 
 
 

 
 
 

students face such academic failure the school can no longer take preventive measures. On 

the other hand, when student services and administration flag students with the early 

identified risk factors and low participation scores, remediation can take place to prevent 

lack of com- mitment, involvement, and low performance. Therefore, we suggest adding low 

participa- tion in class as an additional red flag to the “toolkit” to identify struggling students 

(Yates 2011). 
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