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Abstract Early identification and support of strugglers in medical education is generally

recommended in the research literature, though very little evidence of the diagnostic

qualities of early teacher judgments in medical education currently exists. The aim of this

study was to examine the validity of early diagnosis of struggling in medical school based

on informal teacher judgements of in-class behavior. The study design was a prospective

cohort study and the outcomes/truth criteria were anatomy failure and medical school drop

out. Six weeks into an anatomy course, student tutors attempted to identify medical stu-

dents, who they reckoned would fail the anatomy course or drop out, based on their

everyday experiences with students in a large group educational setting. In addition, they

were asked to describe the indicators of struggling they observed. Sixteen student tutors

evaluated 429 medical students for signs of struggling. By week six, the student tutors were

able to detect approximately 1/4–1/3 of the students who eventually failed or dropped out,

and for � of the strugglers they identified, they were correct in their judgments. Informal

student tutor’s judgements showed incremental validity for both outcomes when control-

ling for grades obtained in preceeding exams. Lack of participation, lack of commitment,

poor academic performance, poor social interactions and general signs of distress were the

main indicators of struggling identified. Teachers’ informal judgements of in-class

behavior may be an untapped source of information in the early identification of struggling

medical students with added value above and beyond formal testing.
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Introduction

Medical students and medical doctors who fail to progress as planned in their educational

programs have been given many names, such as: strugglers, problem learners, at-risk

students, problem residents, troublesome learners, disruptive students, residents in diffi-

culty, impaired physicians etc. (Yates and James 2006; Tabby et al. 2011; Steinert 2013;

Winston et al. 2014). In this paper we will use the term ‘‘struggler’’ to mean a student who

progresses with difficulty, which may or may not involve a strenuous effort. The preva-

lence of strugglers is not often reported, though a few studies have suggested struggler

rates of 3–10 % in post-graduate residency programs (Tabby et al. 2011; Steinert 2013;

Zbieranowski et al. 2013), and 10–15 % in undergraduate medical education (Yates and

James 2006; Yates 2011). Struggling in medical school is probably strongly associated

with attrition, even though surprisingly few good quality studies have actually documented

this link (Hojat et al. 1996; Stetto et al. 2004; Yates and James 2006; O’Neill et al. 2011;

Yates 2011; Mørcke et al. 2012; Fortin et al. 2015). Attrition constitutes wasted efforts for

the student in question, the educational institution, and society—in addition to the negative

effects it may have on self-efficacy and confidence. There is also some evidence that there

may be a price to pay for patients associated with unresolved struggling in medical school,

which also makes a strong case for early identification and follow up of struggling medical

students (Papadakis et al. 2004, 2005; Teherani et al. 2005; Brenner et al. 2010; Yates and

James 2010). It has been shown that US physicians who have been the subject of disci-

plinary proceedings are more likely to have struggled at medical school, with this strug-

gling taking the form of repeated episodes of irresponsibility and diminished capacity for

self-improvement (unprofessional behavior), as well as poor academic performance (Pa-

padakis et al. 2004, 2005; Teherani et al. 2005). Even the mildest type of professional

disciplinary cases may have the potential to adversely affect patients (Papadakis et al.

2005). In the UK, researchers have also found that doctors sanctioned for professional

misconduct had increased risks of having failed exams early in the preclinical years of

medical school (Yates and James 2010). Clearly, strugglers represent both a practical

challenge and an ethical dilemma for both teachers and program directors (Yao and Wright

2001; Roberts et al. 2012; Zbieranowski et al. 2013). Roberts et al. (2012) for example,

highlighted the challenges and dilemmas involved in balancing the needs of the individual

struggler with the needs of the healthcare system and the people within it. And similar

balancing acts between the needs of strugglers and non-strugglers are necessary in non-

clinical educational settings. Apart from such resource-related challenges and dilemmas, a

number of barriers may exist which prevent teachers from approaching strugglers.

Teachers may feel that it is ‘not their role’, that they lack the sufficient skills to do so

effectively, that they could be opening a can of worms which could potentially make things

worse (Evans et al. 2010; Steinert 2013), and that the resultant emotional distress and self-

doubt incurred on the struggling student could be inimical to learning (Mazor et al. 2005).

While these reservations might look like excuses or seem irresponsible to some, they also

represent valid and important doubts on behalf of teachers. Even so, over the years many

researchers have stressed the critical importance of early identification and early support of

strugglers (Yao and Wright 2001; Evans et al. 2010; Yates and James 2010; Steinert 2013;

Winston et al. 2014). Early identification and support has been presented as ‘an important

investment in the development and training of future health professionals’ (Steinert 2013),

and as the ‘gold standard for educational supervision’ (Evans et al. 2010). However, it is
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important to consider the evidence to support the notion that teachers can accurately

identify strugglers before official failure is manifest and damage is done.

Teacher predictions of failure

Teacher judgments have generally been found to be correlated to subsequent student

performance in pre-school and primary education (Wijnia et al. 2013). However, there

seems to be very few studies on teachers’ ability to predict in advance student success or

failure in higher education (Harackiewicz et al. 2002; Van den Berg and Hofman 2005;

Georg 2009; Wijnia et al. 2013). We found six existing studies reporting on teacher

judgments’ validity in higher education—all appear to have taken place in problem-based

learning (PBL) settings (Kaufman and Hansell 1997; Whitfield and Xie 2002; Van de

Watering and Claessens 2003; Loyens et al. 2007; Adam et al. 2012; Wijnia et al. 2013).

Three studies seem to indicate that PBL tutors in higher education were able to predict

students’ academic achievement and dropout (Van de Watering and Claessens 2003;

Loyens et al. 2007; Wijnia et al. 2013). The three other studies examined PBL facilitators’

ability to predict written exam scores in medical education, and found that PBL facilita-

tors’ predictions of grades were only weakly to moderately correlated to the value of the

subsequent exam scores (Kaufman and Hansell 1997; Whitfield and Xie 2002; Adam et al.

2012). While the ability to judge academic performance is obviously important in detecting

struggling early, we would question whether teachers need to be able to predict the specific

value of future exam grades for all students in advance. It may be more relevant to be able

to diagnose broader performance categories such as examination failure and drop out. We

found no studies evaluating the diagnostic quality of medical teachers’ informal judgments

of strugglers very early in a medical program.

In summary

It is recommended that we identify or diagnose strugglers early in medical education, but

currently very little evidence of the diagnostic qualities of early tutor judgments in medical

education exist, nor does there seem to be any studies of teacher judgements in non-PBL

settings. The aim of this study was therefore to examine the validity of early diagnosis of

struggling in a medical school. The objectives were (1) to examine the validity of an early

diagnosis of exam failure and dropout in a non-PBL medical curriculum based on teachers’

informal judgments, and (2) to examine which observed indicators of struggeling the

teachers based their judgments on.

Method

This study was a prospective cohort study examining the validity of teacher judgments as

an early diagnostic tool of struggling medical students.

Participants

All tutors teaching the course Anatomy 1 at Aarhus University (AU) medical school in

2012 were invited to participate in the survey ‘Early Identification of Strugglers’. Anatomy

1 was scheduled in the first semester of the medical program. The objects of the tutor
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judgments were all medical students who had registered to participate in this anatomy

course. The students had some of the highest (top 5 %) pre-university grade point averages

in the country. In addition, their educational fees were fully publically funded, they were

all entitled to student grants of around $ 10,800 per year, and additional student loans of ca.

$ 5500 per year to cover living expenses. The anatomy tutors participating in this study

were also medical students. The requirement for being hired as an anatomy tutor was

having completed the same anatomy course with outstanding grades at any time in the past.

The anatomy tutors are not involved in the final examination of students in the course,

which is administered by the senior lecturers (anatomists) responsible for the course.

Setting and exposure

Each year AU medical school admits around 450–500 new students which are divided into

either September or February starters; therefore this anatomy course which is scheduled in

the first semester of the medical curriculum is delivered twice a year. The course lasts

15 weeks and consists of a mixture of lectures by senior anatomists, and tutorials and

dissection classes run by the medical student tutors. The anatomy tutors invited to par-

ticipate in this study each taught their own class of approximately 25–30 students for 32

tutorial hours (2 h/day times 16) and 12 dissection hours (3 h/day times 4), i.e. approxi-

mately 44 h in total during a 6 week period before attempting to identify strugglers for this

study. This corresponded to a point in time which was approximately half-way through the

course. The topics covered during this period of time were basic introductory anatomy and

musculoskeletal anatomy of the upper extremity in particular. The delivery of teaching in

these tutorials is probably best described as interactive lectures in a large group setting

supplemented with practical small-group exercises in the dissection lab. Following the

course, students are assessed on their anatomy knowledge with a 1 h written test consisting

of both a spot test element and a short answer test element, the latter consisting of 44–64

individual questions. Students’ anonymity was secured in the marking process, and all

students were double marked by both an internal and an external examiner.

Instrument

We introduced the anatomy tutors to the study at a teacher meeting scheduled before

semester start in the early spring of 2012. Our aim was to hear if they thought it possible to

identify strugglers at all, to gauge their willingness to participate, to hear and discuss any

ethical issues that would surface and to discuss a suitable time of survey. Tutors were

generally positive on all aspects discussed and proposed. Therefore, after 6 weeks of

teaching, each tutor was sent a link to an electronic survey asking them to evaluate any

strugglers in their tutorial group. On the first page of the survey the aim of the study was

explained again, as were the anonymity levels of the analyses and reporting of results. On

the following page a struggler was defined as a student who was in danger of either failing

the following anatomy exam or dropping out of the program, and the tutors were asked if

there were any strugglers in their group. If they said yes, they were asked to choose the

person in question on a drop-down list. They were then asked to answer yes or no to the

following question: ‘‘As far as I can see, this person is in danger of not passing the first

following exam in the Anatomy 1 course’’. If the answer was yes, the respondent was

asked: ‘‘Why do you think, this person is in danger of not passing the first following exam

in the Anatomy 1 course? (Describe with free text or key words).’’ The subsequent

question was a yes/no question and read: ‘‘As far as I can see, this person is in danger of
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dropping out of the program at some point in time’’. If the tutor answered yes to this

question, they were again asked to explain in free text or with key words why they thought

so. They were then asked if there were more strugglers in their group, and if the answer

was yes, the whole process would be repeated until they answered no to identifying any

more strugglers, at which point the questionnaire would terminate. We used the free open

source software LimeSurvey as our survey tool, which stored data on our own servers.

Predictors of performance

We included four predictors of performance in modeling the medical school performance

outcomes examined (anatomy failure and drop out), they were: tutor judgments, pre-

university grade point averages (pu-GPA), the type of pre-university exam and Anatomy

grades.

Tutor judgments

Based on the tutor responses to the survey, we categorized students as either tutor judged

anatomy failures or not, and tutor judged dropouts or not.

Pu-GPA

Pu-GPA was the average grades obtained in any type of upper secondary education exam

prior to university admission as measured on the Danish 7-point grade scale, which con-

sists of the following values and performance categories: 12 (excellent), 10 (very good), 7

(good), 4 (fair), 2 (minimally adequate), 00 (inadequate) and -3 (unacceptable), equivalent

to the marks A, B, C, D, E, Fx and F on the European Credit Transfer System (ECTS) scale.

Pre-university exam types

The pre-university exam types were categorized into either the Danish ‘Gymnasium’ exam,

‘other’ exam types (the higher preparatory examination, the higher commercial exami-

nation, the higher technical examination, or the International Baccalaureates etc.) or as

‘missing’ data. These exams are typically taken by 16–19-year-old students and are all at

the upper secondary educational level. The common objective of these programmes is to

prepare young people for higher education.

Anatomy grades

The course grades given in anatomy were on the same scale as the pre-university grades. A

grade below 2 (minimally adequate) meant failing the exam.

Outcomes/truth criteria

We extracted data on anatomy grades and program status from the Student Administrative

System (STADS), in order to form the two outcome variables of struggling: ‘anatomy

failure’ and ‘dropout’, which were our ‘truth criteria’.

The validity of student tutors’ judgments in early…
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Anatomy failure

Failing anatomy was defined as not obtaining the minimum pass grade in the first exam

administered following the course, or not attempting that exam at all (i.e. postponing the

exam for any reason).

Dropout

In the STADS database students are registered with dates for start, and termination or

completion of studies. Drop out was defined as having terminated studies at AU by the end

of March 2015 for any reason (withdrawal, dismissal, or transferal). Non-dropouts were

students who were still active (delayed or on time). Hence, the follow-up time was 3 years

for the spring cohort and 2� years for the autumn cohort. We know from previous

research, that we may typically expect more than 80 % of our dropout to occur within

2 years from study start (Mørcke et al. 2012).

Analysis

The quality of the diagnostic tool ‘teacher judgments’ of struggling

For each of the two outcomes (‘anatomy failure’ and ‘dropout’) a 2 9 2 tabulation of tutor

judgments versus the outcome was constructed. To evaluate the validity of the diagnostic

tool of tutor judgments of struggling, we calculated indices to describe the diagnostic

quality, of particular interest relative to our research question were: the sensitivity and the

positive predictive value. The sensitivity was calculated as the number of: true positives/

(true positives ? false negatives) or TP/(TP ? FN). The positive predictive value was

calculated as the number of: true positives/(true positives ? false positives) or TP/

(TP ? FP) (Altman 1991; Juul 2004).

Incremental validity

In addition we evaluated the incremental validity of tutor judgments by testing models of

tutor judgments as predictor variables of struggling while controlling for examination

results. Since our outcomes were bivariate (anatomy failure/non-failure and dropout/non-

dropout) univariate and multivariate logistic regression was used. All predictor variables

were screened for collinearity and zero cells by inspecting matrix plots, box plot and 2 9 2

tabulations, and by calculation of a tolerance statistic for collinearity between predictors

(Menard 2002). We examined multivariate models using backwards hierarchical elimi-

nation (Kleinbaum and Klein 2002). Descriptive summary statistics and analyses were

performed using STATA/IC 12.

Qualitative analysis

The open-ended questions of the survey which invited respondents to describe the indi-

cators of struggle observed were analyzed qualitatively with content analysis. We took an

explorative approach which meant using inductive coding. Firstly, one researcher (LON)

coded all themes with key words and subsequently grouped these into meaningful
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categories. The coding was then validated using researcher triangulation with a second

researcher (AMM). The final categories were agreed by all authors.

Ethics

This project is exempt from ethics review by the regional (biomedical) ethics committee as

surveys, database studies and quality assurance studies do not require their permission. We

therefore obtained permission to conduct the research study from Aarhus University

Faculty of Health Sciences. For research projects like this, which involve university stu-

dents, their names, their university e-mail addresses, their student id numbers, their per-

formances at university (i.e. grades and progressional status etc.) permission from the

Danish Data Protection Agency is not required according to section 48 in the current

Personal Data Act no. 429 of 31 May 2000, because these particular types of data are not

considered ‘sensitive data’ as defined in subsections 7 and 8. Examples of what is con-

sidered ‘sensitive data’ are data on: race or ethnicity, political or religious or philosophical

convictions, union membership, health or sexuality. However, research projects like the

study presented here must still adhere to the ordinary rules in the Personal Data Act

regarding appropriate data handling in research projects, i.e.: data must be stored safely,

they must not be handed over to third parties without permission, they must not be used for

other purposes than the intended research, data should be deleted or anonymized after

completion of the project, and results should be published in a form which does not allow

identification of individuals. In this research project we adhered to these requirements.

Results

In 2012, a total of 481 medical students (237 in the spring semester and 244 in the autumn

semester) embarked on the Anatomy 1 course at AU medical school. All 481 students were

assigned to one of 18 large groups. We received responses to our survey from 16 of the 18

group tutors who evaluated 429 of the students all together resulting in a response rate of

89 %. A total of 37 strugglers were identified by the tutors corresponding to 9 % (37/429)

of the population evaluated. Of the 37 strugglers identified, 22 were thought to be in danger

of both failing anatomy and dropping out, 10 were perceived to be in danger of anatomy

failure only, whereas 5 were predicted to drop out without failing anatomy first. In the end,

23 % (99/429) of the students failed their first attempt at Anatomy 1 (Table 1), and 14 %

(59/429) of them had dropped out of medical school by March 2015 (Table 2).

Table 1 Early student tutors’ judgments of anatomy failure

Anatomy failure

Tutor judgment Fail Pass Total

Fail 24 (TP) 8 (FP) 32

Pass 75 (FN) 322 (TN) 397

Total 99 330 429

Sensitivity = TP/(TP ? FN) = 24/(24 ? 75) = 0.24, specificity = TN/(FP ? TN) = 322/(8 ? 322) =
0.98, positive predictive value = TP/(TP ? FP) = 24/(24 ? 8) = 0.75, negative predictive value = TN/

(FN ? TN) = 322/(75 ? 322) = 0.81

The validity of student tutors’ judgments in early…
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Early teacher judgements as a diagnostic tool

The sensitivity of tutors informal judgements of subsequent anatomy examination failure

was 0.24 meaning that the probability of having been diagnosed as a struggler by week 6

was 24 % amongst the students who ended up failing anatomy, in other words: the majority

(ca. �) of the failing students were not diagnosed as strugglers by tutors at this early point

in time. The positive predictive value was 0.75, which means that the probability of failing

the anatomy exam for students judged to be strugglers by tutors by week 6 was 75 %

(Table 1). The sensitivity of early tutor judgements of dropout was 0.34, while the positive

predictive value was 0.74 (Table 2).

Incremental validity

Table 3 describes the student sample on selected variables. As a single (univariate) predictor,

tutor judgements at week 6 seemed to explain more variance (9.2 %) than pre-university

grades did (4.1 %) for the outcome of anatomy failure (R2’s in Table 4). In the final model in

Table 4, tutor predictions survived as a significant independent predictor of anatomy failure,

and it added substantial incremental validity (R2
= 0.119–0.041 = 0.078) compared to a

univariate model containing only pre-university grades as a predictor of anatomy failure.

Even when controlling for pre-university grades (general academic ability), the odds of

failing anatomy were almost 12 times higher for students identified as strugglers by their

tutor at week 6 compared to the students who were judged non-strugglers (Table 4).

At week 6 of the anatomy course, only tutor predictions and pre-university grades

survived as significant predictors of subsequent drop out, and tutor judgements added

substantial incremental validity (R2
= 0.171–0.028 = 0.143) to the univariate model

containing only pre-university grades (model 1, Table 5). For strugglers identified as being

at risk of dropping out at week 6 by their tutor, the odds of subsequent drop out were 24

times that of the other students when controlling for differences in general/prior academic

ability. After the anatomy exam only the obtained anatomy exam grades and tutor

judgements survived as significant predictors of drop out, and tutor judgements added

incremental validity (R2
= 0.249–0.224 = 0.025) to a model with only anatomy grades as

a univariate predictor. We found no evidence of collinearity between predictors.

Reported indicators of struggling

We analyzed tutors descriptions of signs of struggle, and identified 5 categories, which

together covered all meaningful descriptions given for both outcomes (anatomy failure and

Table 2 Early student tutors’ judgments of dropout

Drop out

Tutor judgment Dropped out Persisted Total

Dropout 20 (TP) 7 (FP) 27

Non-dropout 39 (FN) 363 (TN) 402

Total 59 370 429

Sensitivity = TP/(TP ? FN) = 20/(20 ? 39) = 0.34, specificity = TN/(FP ? TN) = 363/(7 ? 363) = 0.98,
positive predictive value = TP/(TP ? FP) = 20/(20 ? 7) = 0.74, negative predictive value = TN/

(FN ? TN) = 363/(39 ? 363) = 0.90
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Table 3 Medical student sample
studied (n = 429)

N

Gender 429

Males 147

Females 282

Pu-GPA 399

Mean score 10.73

Score SD 1.19

Pu-exam type 429

Danish Gymnasium 324

Other 75

Missing 30

Tutor judged anatomy failures 429

Failures 32

Non-failures 397

Tutor judged dropouts 429

Dropouts 27

Non-dropouts 402

Anatomy grades 396

Mean score 5.03

Score SD 3.45

Anatomy failures 429

Passed 330

Failed 99

Dropouts 429

Dropped out 59

Persisted 370

Table 4 Incremental validity of early student tutors’ judgements of anatomy failure

Univariate analyses Final model

OR [CI 95 %] p Pseudo R2 OR [CI 95 %] p

Tutor judged anatomy failure 12.88 [5.56–29.82] 0.000 0.092 11.71 [4.80–28.69] 0.000

Pu-GPA 0.66 [0.54–0.81] 0.000 0.041 0.72 [0.59–0.88] 0.001

Pu-exam type 0.016a 0.017 –

Other 2.20 [1.27–3.79] 0.005

Missing 0.98 [0.38–2.49] 0.962

Nobs 399

Pseudo R2 0.119

The Danish Gymnasium exam is the reference category for pu-exam type

OR odds ratio, CI 95 % 95 % confidence interval of OR, p p value
a The p value for the overall variable (pu-exam type)
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drop out). Tutors noticed: problems with participation in the course, problems with

commitment, academic problems, social interaction problems, and signs of distress

(Table 6). Overall, problems with participation and commitment were the most common

signs of struggling observed followed by academic problems (Table 6).

Discussion

After 6 weeks of teaching, the anatomy tutors were able to detect approximately 1/4–1/3 of

the struggling students, and for � of the strugglers they identified, they were correct in

their perceptions. Informal tutor judgements showed incremental validity when controlling

for grades obtained in previous exams. Lack of participation, lack of commitment and poor

academic performance were the most common indicators of struggling identified.

Tutors in this study were for the most part justly alarmed, when they were alarmed (high

positive predictive values), even though they tended to under-detect the strugglers (low

sensitivities). A low sensitivity of tutor observations for strugglers is unfortunate, but

acceptable because we are not dealing with an expensive screening procedure with added

deleterious side effects. In the situation, we are merely dealing with observations tutors do

privately in their everyday interactions with students anyway. One could therefore argue

that there was nothing to lose but potentially something to be gained. As our focus was

whether tutors were justified in approaching perceived strugglers with the intent to suggest

support, the high positive predictive value is more important than the low sensitivity. For

comparison, we calculated the sensitivity for tutor predictions of dropout based on pub-

lished data. Wijnia et al. (2013) asked 15 PBL tutors to judge 211 psychology students on

their individual likelihood on a 0–100 % scale of completing the bachelor programme.

Their data reveals a sensitivity of 0.44 for tutor judgements of future drop out after

5 weeks of PBL, and a corresponding positive predictive value of 0.89, both of which are

somewhat higher, but still comparable to the values we found. However, only the subset of

data on the students (n = 81) with the extreme ratings (i.e. in the upper or the lower

Table 5 Incremental validity of early student tutors’ judgement of medical school dropout

Univariate analyses Model 1 (At week 6) Model 2 (After
the anatomy exam)

OR [CI 95 %] p Pseudo
R2

OR [CI 95 %] p OR [CI 95 %] p

Tutor judged

dropouts

26.59 [10.57–66.93] 0.000 0.165 24.43 [9.31–64.15] 0.000 4.57 [1.50–13.96] 0.008

Pu-GPA 0.72 [0.58–0.99] 0.002 0.028 0.79 [0.63–0.99] 0.042 –

Pu-exam type 0.005a 0.034 – –

Other 2.48 [1.33–4.61] 0.004

Missing 0.25 [0.03–1.91] 0.182

Anatomy grade 0.64 [0.52–0.78] 0.000 0.224 – 0.68 [0.56–0.83] 0.000

Nobs 399 396

Pseudo R2 0.171 0.249

The Danish Gymnasium exam is the reference category for pu-exam type

OR odds ratio, CI 95 % 95 % confidence interval of OR, p p value
a The p value for the overall variable (pu-exam type)
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quartiles on the scale) were reported. It is likely, that the outcomes of the students

receiving the extreme tutor ratings were easier to detect and predict precisely, and that this

could have inflated the values somewhat.

In our study the tutors were near-peers and not expert teachers. However, we think both

groups may have potential advantages when it comes to making early informal judgments

about their students. Near-peers’ advantages could be that they experience more honest

behaviours and responses from their students, when they are not in a position of power. It is

also possible that near-peers’ communication with and understanding of their students is

superior because of a larger degree of social and cognitive congruences (Yu et al. 2011).

Both conditions could give rise to better insights into students’ situations which could

improve their predictions. On the other hand, seasoned teachers may have superior aca-

demic and teaching skills, which may make the teaching task less of a challenge. This

could permit increased attention to student behaviours and reactions in class. In addition,

experienced teachers may have years of practice in spotting struggling students, and

opportunities to learn from having their informal judgments checked in the exams. Such

circumstances could give them an edge in the identification process compared to novice

tutors. At the present, there is simply not enough evidence in the literature to suggest which

type of tutor (near-peer or expert) makes the more precise early predictions of failure

Another likely influence on teachers’ ability to identify struggling students may be the

student group sizes and the educational activities involved. Wijnia et al. (2013) examined

teacher predictions in PBL groups with maximum 15 students in which the teacher (with a

degree in psychology) had a facilitatory role. In such a setting, there may be more time to

observe the performance of each individual repeatedly and in greater depth. In contrast, our

tutors were students themselves teaching larger groups of 20–30 students with a much

more traditional, teacher-centered approach. This may have resulted in fewer opportunities

for our tutors to get to know all students in their group well, which could also explain the

somewhat lower values in our setting. Loyens et al. (2007) also examined PBL tutor ratings

of Dutch psychology students’ observed learning activities (preparation, participation, and

role as chair and scribe) and found they were very strong predictors of academic

achievement and a good predictor of dropout in a structural equation model.

The timing of the identification of struggling students may also be a likely influence on

sensitivity and prediction. A recent study reported on the administration of an exam

already in week 2 of the program in order to identify at-risk students in a US-Caribbean

medical school (Winston et al. 2014). Of the students who failed this early exam, 65 %

went on to fail one of the first three semesters in the program, corresponding to a positive

predictive validity of 0.65. This is slightly lower than what we found, which could perhaps

be explained by the very early test administration influencing the content validity of the

test negatively. It is also possible, that formal testing does not capture other important

factors for success, such as the levels of participation, commitment and social integration.

Incremental validity

The non-expert tutors in this study were able to make predictions based on informal

observations at an early stage of this non-PBL program in a manner which was inde-

pendent of and added to the information available from examination results (Tables 4 and

5). This is evidence of the importance of not just using formal test results and adminis-

trative data for identification of at-risk students. It shows that tutors’ informal everyday

subjective observations has added value and is worthy of some trust. In Danish universities

struggling students have traditionally been handled by administrators and counsellors in the

L. D. O’Neill et al.
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Table 7 Recent examples of reported signs of struggling or dropout in medical school

Author Type of paper Outcome Signs of struggling presented

Maher et al.

(2013)

A retrospective cohort

study. N = 779

Factors associated with

attrition in medical

school

Absenteeism

Leave of absence

Social isolation

Academic struggling

Depression/Psychological morbidity

Mørcke et al.

(2012)

A retrospective cohort

study of medical

students at Aarhus

University. N = 639

Factors associated with

attrition in medical

school

Low grades in medical school

Leave of absence

Roberts et al.

(2012)

Expert discussions of a

composite case

derived from

interviews of

program directors

and review of

resident records in

the UK

Residents with

performance problems

Repeated interpersonal problems

(rude, impatient, condescending,

arrogant, and overconfident

behaviours towards peers, staff and

patients)

Irresponsible behaviour (being late,

absenteeism, lack of follow up,

blaming others)

Non-collaborative behaviour

(dumping chores on others,

overruling peers)

Failure to improve (repeated

reprimands ineffective

Hayes et al.

(2011)

UK/international

consensus groups

profiling support

seeking medical

students

Medical students seeking

support

Poor learning skills (often strong past

academic performance)

Poor organisational skills (e.g.

problems with performance,

attendance and deadlines)

Poor mental health

Immaturity

Poor insight (poor professional or

academic performance, strong self-

belief, external locus of control/

blaming of others, impervious to

feedback, persistent behaviour

patterns)

Major personal crisis

Tabby et al.

(2011)

A survey of 126

neurology residency

program directors in

the US

Problem residents in

neurology

Inappropriate interaction

Poor clinical judgment

Late/absent

Poor patient management

Problems with humanism, moral,

emotions, language and illegal

behaviour

Bad attitude

Untrustworthy

Slow

Yates (2011) A retrospective cohort

study at University of

Nottingham Medical

school (N = 1188)

Medical students at risk of

failure to thrive

Failure of 3 or more examinations per

year

An overall average score of\50 %

Health difficulties

Social difficulties

Failure to complete Hepatitis B

vaccination on time

Remarks about poor attitude or

behaviour

A lack of professional behaviour
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university support system, in which students seek support on their own initiative. The

problem is that students with the most severe shortcomings may be the ones with the least

amount of self-insight, coping abilities, and help-seeking behaviour (Dunning et al. 2003;

Cleland et al. 2005; Devoe et al. 2007; Winston et al. 2010). It is wellknown from research

in both psychology and medical education, that it is particularly difficult for the poorest

performing students to recognize their own incompetence in advance (Hodges et al. 2001;

Dunning et al. 2003; Cleland et al. 2005). Feedback and support from others are generally

considered very important for learning in medical education by both educationalists and

strugglers (Challis 2000; Cleland et al. 2005; Kilminster et al. 2007). Feedback experts

have highlighted the importance of trying to help feedback receivers to see their ‘blind

angles’, because it is fundamental to learning to recognize the presence of a problem, to

understand the nature of it and to be given specific guidance and support (Øiestad 2006).

Our results indicate that medical teachers could perhaps play a more active role in iden-

tifying struggling medical students and the nature of their problems at an earlier stage,

before data on final exam results are available, and before students themselves perhaps

realize the full extent of their substandard performances.

Indicators of struggle

Recent research on struggling and dropout in pre-and postgraduate medical education

indicates a number of signs of struggling in medical school (Table 7). It seems that lack of

participation (e.g. absenteeism, attending late, leave of absence, social isolation, the ghost

at the back present only in body, disenfranchisement from professional identity, not

meeting deadlines, lack of follow-up etc.), poor performance (e.g. academically, clinically,

professionally, failure to improve), poor social interactions (e.g. interpersonal problems,

inappropriate interactions, poor relationships, lack of collaboration, blaming others,

untrustworthy, impervious to feedback etc.), and health problems (e.g. depression, anxiety,

psychological morbidity) could be four broad categories of signs to watch out for (Evans

et al. 2010; Hayes et al. 2011; Tabby et al. 2011; Yates 2011; Mørcke et al. 2012; Roberts

et al. 2012; Maher et al. 2013). Our anatomy tutors also found problems with participation,

poor academic performance and poor social interactions to be signs of struggling (see

Table 7 continued

Author Type of paper Outcome Signs of struggling presented

Evans et al.

(2010)

A discussion paper by

experienced support

faculty on the

importance of early

identification and

intervention

Students and trainees in

difficulty

Poor attendance

Poor clinical skills, inconsistent with

stage of training

Poor knowledge, inconsistent with

stage of training

Lack of or poor relationships with

patients

The student who is the ‘ghost at the

back’ (present in body only)

Lack of collaborations with peers

Worrying non-verbal communication

Behaviour consistent with

disenfranchisement from

professional identity

Anxiety

L. D. O’Neill et al.
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Table 6). However, in contrast to the findings in these studies our tutors also quite often

mentioned signs of failing commitment amongst perceived strugglers (e.g. lack of interest,

dedication, motivation, diligence etc.), whereas health problems were not identified as a

perceived cause of struggling at all (Table 6). It is possible that the anatomy students

sampled in this study did not feel a great need to hide their level of commitment to these

particular tutors, because they knew that these tutors were students like themselves with no

opportunity to affect their final grades in anatomy. It is also possible, that the lack of

commitment of strugglers seemed particularly conspicuous to our student tutors, because

they themselves were high performing students. These student tutors did not have access to

any type of administrative information on their anatomy students’ health problems, which

could explain the complete absence of this type of perceived cause of struggling.

In Tinto’s (1975) conceptual model of dropout in higher education, both students’

academic integration (e.g. grade performance and intellectual development) and their

social integration (e.g. interactions with peer groups and faculty) has the power to affect

their commitments to goals and institutions, which in turn influence their dropout deci-

sions. Our results seem to fit well with this dropout model: early tutor judgments based on

observations of commitment/attendance problems, academic problems or social interaction

problems in addition to formally documented academic problems (anatomy failure) were

predictive of medical school dropout.

Limitations

This study is limited by the relatively small sample of students and tutors which corre-

sponded to only one admission cohort, so we were unable to control for cohort effects in

the models presented, which may have biased results. It could also be argued that we may

not necessarily be able to extrapolate the results from one course (anatomy) in a program to

other courses and learning situations. After all, anatomy is different from other courses in

the medical program with its overwhelming focus on factual knowledge, where many other

medical subjects (e.g. physiology and many clinical subjects) require higher order thinking

or reasoning skills in addition to memorization skills. However, since anatomy courses are

often scheduled quite early in many medical programs and often are a great challenge for

medical students, it is probably relevant to look for early struggling in anatomy courses in

many medical programs.

In addition, the generalisability of our results may be limited by the educational context

in which the study took place (e.g. the type of curriculum (non-PBL), the degree of student

activation in class, the number of contact hours etc.), and by the degree of tutor experience

(novices versus experts). It is also a limitation that we only followed the cohort for 2.5/

3 years, and not until all students had either graduated or dropped out (i.e. potentially for

up to 12 years). However, attrition in this medical school tend to occur in the first year of

study (Mørcke et al. 2012), and the students are required to pass the anatomy course within

the first 2 years of study otherwise they are automatically expelled from the program. This

means that the bias from the incomplete follow-up is less likely to be severe. Furthermore,

we cannot rule out, that acute illness on the examination day could be the cause of some of

the anatomy failures we observed, as absent students are simply registered as no-shows

without further explanation in the data we had access to. As noted in the ethics section, we

did not have permission to handle information on students’ health, which is considered

sensitive data. This may have resulted in some degree of misclassification or pollution of
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the variable anatomy failure, which in turn could have weakened the observed association

between tutors’ judgements and the outcome.

Perspectives and future research

In addition to the paucity of studies on how to best identify students at risk at the earliest

possible time, the literature also reveals how challenging the task of preventing failure long

term is (Tekian and Hruska 2004; Devoe et al. 2007; Stegers-Jager et al. 2013), and

currently there seems to be little evidence to support ‘best practice’ in remediation (Hauer

et al. 2009; Cleland et al. 2013; Winston et al. 2014). On the optimistic side, active learning

curricula have been found to improve program completion rates and times (Iputo and

Kwizera 2005; Schmidt et al. 2009), and it seems that prevention and remediation

strategies which encourage student participation and ownership are worth examining

further (Cleland et al. 2005, Stegers-Jager et al. 2013; Winston et al. 2014; Bierer et al.

2015; Patel et al. 2015; Gonsalvez et al. 2015). The results presented in this study add

evidence to the growing literature on struggling medical students, indicating that teachers

should probably worry less about inducing failure by acting on their perceptions of

struggling or ‘opening a can of worms’, as they are more often than not justly alarmed

about perceived strugglers—even when their perceptions are only based on informal

judgments of in-class activities in large group settings and early in a course. As the results

showed, these early identified strugglers failed anatomy or dropped out as predicted by the

student tutors in 3 out of 4 cases, so if anything a laissez-faire approach to struggling was

arguably inimical to learning and progression. In future studies, it may be worth examining

whether highly experienced academic staff in positions of power relative to the students

they observe are more or less precise in identifying strugglers than for instance student

tutors with less academic experience and power are.

As outlined above, only few studies on the diagnostic quality of early teacher judgments

of struggling in medical education currently exist, so more studies examining this seem-

ingly underused source of information are needed. It seems worth examining further if a

combination of teachers’ independent informal judgements of specific in-class behaviour

(participation, commitment, academic performance, social interactions, distress) in addi-

tion to early performance testing may strengthen our ability to correctly identify students at

risk of failure early. Valid early diagnosis of strugglers is the best foundation for successful

early support and prevention.
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