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ABSTRACT
Objectives The James Cook University General Practice 
Training (JCU GPT) programme’s internal formative 
exams were compared with the Royal Australian College 
of General Practitioners (RACGP) pre- entry exams to 
determine ability to predict final performance in the RACGP 
fellowship exams.
Design A retrospective longitudinal study.
Setting General Practice (GP) trainees enrolled between 
2016 and 2019 at a Registered Training Organisation in 
regional Queensland, Australia.
Participants 376 GP trainees enrolled in the training 
programme.
Exposure measures The pre- entry exams were Multiple- 
Mini Interviews (MMI), Situational Judgement Test (SJT) 
and Candidate Assessment and Applied Knowledge Test. 
The internal formative exams comprised multiple choice 
questions (MCQ1 and MCQ2), short answer questions, 
clinical skills and clinical reasoning.
Primary outcome measure The college exams were 
Applied Knowledge Test (AKT), Key Feature Problems (KFP) 
and Objective Structured Clinical Examination (OSCE).
Results Correlations (r), coefficients of determination (R2) 
and OR were used as parameters for estimating strength 
of relationship and precision of predictive accuracy. SJT 
and MMI were moderately (r=0.13 to 0.31) and MCQ1 and 
MCQ2 highly (r=0.37 to 0.53) correlated with all college 
exams (p<0.05 to p<0.01), with R2 ranging from 0.070 
to 0.376. MCQ1 was predictive of failure in all college 
exams (AKT: OR=2.32, KFP: OR=3.99; OSCE: OR=3.46); 
while MCQ2 predicted failure in AKT (OR=2.83) and KFP 
(OR=3.15).
Conclusion We conclude that the internal MCQ formative 
exams predict performance in the RACGP fellowship 
exams. We propose that our formative assessment tools 
could be used as academic markers for early identification 
of potentially struggling trainees.

INTRODUCTION
Speciality training programmes can be 
very challenging for some junior doctors. 
Despite meeting the high academic stan-
dards required for postgraduate medical 
training, a proportion of trainees struggle 
to perform well in their fellowship exams.1 2 

A recent public report noted that 22.5% of 
General Practice (GP) trainees were likely to 
fail their first attempt of fellowship exams.3 
Failure to achieve fellowship is a concern 
for the candidate who may suffer consider-
able personal distress with possible financial 
hardships emanating from the need to pay 
for resit exams, and perhaps stigma or shame 
after failing one or more components of the 
exams.4 Therefore, timely identification of 
struggling trainees is an important step for 
early remediation plans to prevent failure.5 6

Studies on early identification of students’ 
academic underperformance have been 
commonly reported in undergraduate 
medical education.7–11 However, there is a 
paucity of literature on the subject in post-
graduate training. Similar to undergraduate 
medical education, a significant propor-
tion of trainees encounter academic failure 
during their postgraduate training, hence the 
need for early support. Studies suggest that 
remediation should be an explicit part of the 
medical education programme rather than 
an afterthought activity put in place after 
trainees fail.12 13 Without proactive engage-
ment in academic support programmes that 

Strengths and limitations of this study

 ► This is the first study investigating the predictive 
roles of both pre- entry exams and in- training as-
sessment on General Practice (GP) trainees’ perfor-
mance in the college exams at a GP regional training 
organisation (RTO) that uses a distributed training 
model.

 ► This is also the first study to investigate the predic-
tive ability of Candidate Assessment and Applied 
Knowledge Test in an Australian setting.

 ► This study was conducted at only one RTO.
 ► Generalisation of findings to other settings may be 
limited by the retrospective nature of the study.
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foster early identification of GP trainees’ educational 
difficulties, regional training organisation (RTO) remedi-
ation programmes will remain a ‘band- aid fixing tool’ for 
failed registrars. Such an approach subsequently results 
in reduced effectiveness of the training programme and 
comes at an increased cost to individual trainees and the 
training organisation.14 15

In response to the need for early diagnosis of trainees’ 
educational difficulties and associated limiting factors, 
it is important to use the concept of ‘assessment for 
learning’ to address learners’ learning needs and stra-
tegically change the ways in which they learn (Isaacs, 
2001).16 Assessment has the potential to predict perfor-
mance in practice and aid identification of learning 
deficiencies, especially with the use of valid and reliable 
tools.2 17 Pre- entry assessment tools used by the Royal 
Australian College of General Practitioners (RACGP) 
are the Situational Judgement Test (SJTs), Multiple- Mini 
Interviews (MMI) and the Candidate Assessment Applied 
and Knowledge Test (CAAKT) which was introduced 
recently to replace the SJT. The SJT and the CAAKT aim 
to assess clinical reasoning and problem- solving attri-
butes in trainees, while fundamental clinical competen-
cies across the Domains of General Practice are assessed 
by behavioural style clinical questions using the MMI.18 19 
Although the predictive ability of SJT and MMI on perfor-
mance in end- of- training assessment had been previously 
established,20 the predictive ability of CAAKT is currently 
unknown. In addition, there is need for comparative 
studies with internally developed assessment tools, partic-
ularly in the context of their use in RTOs. Shulruf et al21 
reported the inability of interview/admission test scores 
to predict subsequent student failure or drop- out and 
concluded that it might be more useful to focus on post- 
enrolment factors. Evaluating the effect of internally 
developed formative assessment schedules could provide 
important data for adopting a programmatic approach to 
assessment.22

Therefore, the following research questions were 
considered:
1. What is the predictive ability of the RACGP SJT, MMI 

and CAAKT exams on James Cook University (JCU) 
GP registrars’ performance in RACGP exams (end- of 
training assessment)?

2. What is the predictive ability of internally developed 
JCU GP training formative exams on registrars’ perfor-
mance in RACGP exams (end- of training assessment)?

The findings of this study will enhance the development 
of a systematic assessment programme that fosters early 
identification of registrars potentially at risk of academic 
difficulty, thus enabling effective and timely remediation 
strategies.

MATERIALS AND METHODS
Study setting
James Cook University’s (JCU) postgraduate general 
practice training (GPT) programme was established in 

2016 to deliver the Australian General Practice Training 
(AGPT) programme in ‘North West Queensland’, an area 
that encompasses all of Queensland apart from the South 
East corner of the state. JCU provides training pathways 
to the award of Fellowship of the Royal Australian College 
of General Practitioner (FRACGP), Fellowship of the 
Australian College of Rural and Remote Medicine and 
Fellowship in Advanced Rural General Practice. JCU, as 
a RTO, has a mandate to recruit, train and retain a fit for 
purpose general practice workforce in remote, rural and 
regional Queensland. As such, JCU GPT aims to lessen 
attrition of trainees (both voluntary and involuntary), 
lessen trainees’ underperformance (decreasing reliance 
on remediation) and increase successful completion of 
training rates. This mandate resulted in the design of 
internal formative assessment tools that allow for assess-
ment of trainees’ academic ability right from the first day 
of orientation to the programme. The internal forma-
tive assessment schedule entails educational diagnosis 
for identification of trainees’ learning needs, hence 
providing the opportunity for early remediation plans to 
foster successful completion of the training.

Study procedure and population
Using a retrospective longitudinal study design, we 
collated academic pre- entry data (SJT, CAAKT and MMI) 
for all GP trainees who were enrolled with JCU GPT at the 
time of the study (2016 to 2019). Demographic variables 
which were obtained from the registrars at the point of 
entry into JCU GP programme and stored in the Univer-
sity Record System database were included in this study. 
These variables include gender, training pathway, origin 
and fellowship status. Data on the registrars’ internal 
formative assessment scores comprising of the orientation 
assessment (multiple choice questions (MCQ1), short 
answer questions (SAQ), clinical skills (CS) and clinical 
reasoning (CR)) and subsequent assessment (MCQ2) 
of trainees 8 months after the MCQ1, were also collated. 
Data on college exam scores (Applied Knowledge Test 
(AKT), Key Feature Problems (KFP) and Objective Struc-
tured Clinical Examination (OSCE) exams) for trainees 
who had completed at least two of the three college 
exams were obtained. Registrars need to pass AKT and 
KFP before they can attempt the OSCE exam. All regis-
trars in the study had attempted at least both AKT and 
KFP. Only the first attempt scores in the college exams 
were included in the analysis.

MEASURES
Exposure measure
Pre-entry assessment
Prior to 2018, applicants to the RACGP training 
programme were required to undertake SJT and MMI. 
The SJT items assess non- academic (professional) abilities 
such as empathy, integrity and coping with pressure.23 The 
questions test awareness of effective lines of action in each 
situation as well as procedural knowledge.20 If successful 
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in this assessment, candidates are invited to undertake a 
MMI which is a structured interview style assessment of 
between five and eight stations. The MMI assesses clin-
ical competencies across the RACGP Domains of General 
Practice including interpersonal communication through 
behavioural style scenarios and questions.20 From 2018, 
applicants are required to undertake a CAAKT which 
is a written test that comprises both applied knowledge 
and SJT questions. The CAAKT replaced the SJT. Based 
on their successful performance in these assessments, 
applicants are offered a training position on the AGPT 
programme training towards a FRACGP.

Internal formative exams
JCU GPT offers all trainees commencing in general 
practice training posts a number of formative assess-
ments. The registrars are required to take an introduc-
tory formative exam at the start of their training which 
includes four different assessments: a 65- question MCQ 
paper, a short answer paper (SAQ), observed simulated 
consultations (CS) and a written clinical reasoning paper 
(CR). Another 65- question MCQ paper is administered 
to the trainees 8 months after commencing the training 
programme. These are in- training formative assessments 
conducted by JCU to evaluate the registrars’ knowledge 
and learning needs and are different from the summative 
assessments (college examinations) which are organised 
independently by the RACGP.

Outcome measures
RACGP summative exams
RACGP pathway trainees are required to successfully 
pass an AKT which comprises 150 questions that assess 
applied clinical knowledge, a written key feature paper 
(KFP) which assesses applied clinical reasoning and clin-
ical decision- making skills and an OSCE which assesses 
applied knowledge, clinical reasoning, communication 
skills and professional behaviours.

Data analysis
Given that the national pass scores for the college exam-
inations vary per year/sitting, we standardised the AKT, 
KFP and OSCE scores before conducting the analyses. 
Missing data were detected and deleted by pairwise 
comparative scanning to maximise effective sample size. 
After assumptions of linearity, homoscedasticity, indepen-
dence of errors, non- multicollinearity, unusual points 
and normality of residuals were met, descriptive statistics 
comprising frequencies and mean scores were computed 
in a preliminary analysis. IBM SPSS (V.23) was used in 
running correlations, and multiple linear and logistic 
regressions.

Correlation analysis: Pearson’s pairwise correlation 
coefficients between all pre- entry, internal formative and 
college exams were used to estimate the strength of asso-
ciation between these variables and significance thresh-
olds were set at p<0.05 and p<0.01.

Multiple linear regression analysis: Multiple linear 
regression analyses to estimate the ability of pre- entry (SJT, 
CAAKT and MMI) and in- training formative (MCQ1, CR, 
CS, SAQ and MCQ2) exams to predict performance in 
the final college exams were conducted. For the purpose 
of these analyses, CAAKT was not included in the multiple 
linear regression model with SJT and MMI, because SJT 
and CAAKT are similar, hence such an inclusion could 
escalate the Variance Inflation Factor and trigger multi-
collinearity. Therefore, a separate multiple linear regres-
sion model that included only CAAKT and MMI to assess 
their ability to predict RACGP Fellowship exams was run.

Logistic regression analysis: The probability of failing 
each college examination as a result of failure in the 
internal formative exams was estimated using separate 
logistic regression analyses. Only significant internal 
formative assessment variables that were predictive of all 
college exams in the linear regression were included in 
the logistic regression model. The formative assessment 
scores were converted to categorical pass or fail variables. 
The pass mark for the internal assessment was 55% and 
scores below 55% were considered a fail. Gender and 
origin were adjusted for and fitted as covariates in the 
multiple linear and logistic regression models for contin-
uous and categorical variables, respectively.

Patient and public involvement
Patients or the public were not involved in this study.

RESULTS
Assessment data of 376 trainees were included in the 
study. Demographic profiles showed that 58.2% were 
women, 1.9% of Aboriginal and Torres Strait Islander 
descent, 64.1% Australian medical graduates (AMG), 
96.5% enrolled in the FRACGP Only training pathway 
and 61.7% had become fellows (online supplemental 
table 1).

All score categories in the study showed normal distri-
bution, with the exception of SJT and CAAKT which were 
slightly negatively skewed (−1.58 and −1.5, respectively), 
as commonly observed in a typical SJT score distribu-
tion.20 24 Nevertheless, parametric analysis was conducted 
for all score categories, due to the large data set. Previous 
research had demonstrated the robustness of using para-
metric analyses for large data sets, except in instances of 
extreme skewness.25

Descriptive statistics revealed that in the pre- entry 
exams, mean scores for SJT, MMI and CAAKT were 
84.09%, 31.78% and 68.05%, respectively. Mean scores 
for the internal formative assessment ranged from 49.24% 
in CR to 62.4% in MCQ2. The mean scores for AKT, KFP 
and OSCE were 72.09%, 60.85% and 71.79%, respec-
tively (online supplemental table 2). The first attempt 
pass rates for the RACGP exams were 86.9% for AKT, 
76.6% for KFP and 92.6% for OSCE (data not shown). In 
addition, univariate analysis revealed that performance 
was not influenced by gender in the AKT (χ2=1.940, 
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df=1, p=0.167) and OSCE (0.391, df=1, p=0.532) exams. 
However, females obtained significantly higher scores 
than their male counterparts in the KFP exam (χ2=5.225, 
df=1, p=0.026). A similar trend was observed with origin 
(AMG/international medical graduates (IMG)), whereby 
performance in the AKT (χ2=0.391, df=1, p=0.530) and 
OSCE (χ2=0.071; df=1, p=0.817) exam were not influ-
enced, but AMGs obtained significantly higher scores 
than IMGs in the KFP exams (χ2=11.990, df=1, p=0.001).

Table 1 presents the correlation coefficients between 
the pre- entry exams (SJT, MMI and CAAKT) and the 
college exams. Results showed that performance on 
SJT and MMI are significantly and positively correlated 
with performance on all college assessments (r values 
ranging from 0.13 to 0.31; p<0.05 to p<0.01). However, 
these correlations are weak, with MMI having the lowest 
correlation with KFP (r=0.13, p<0.05). On the other hand, 

CAAKT was only significantly correlated with perfor-
mance on OSCE (r=47, p<0.01). Overall, SJT showed a 
stronger correlation with the college exams compared 
with the MMI. It is important to note that CAAKT and 
SJT did not yield any correlation value because they are 
similar.

Table 2 presents the correlation coefficients between 
the internal formative examinations and the college 
exams. Overall, all other internal exams except clinical 
skills were significantly correlated with the college exams. 
Of all assessments, MCQ1 and MCQ2 showed stronger 
correlations with all the college exams (r values ranging 
from 0.37 to 0.53; p<0.01) compared with SAQ and CR (r 
values ranging from o.15 to o.37; p<0.05 to p<0.01).

Multiple regression analysis was conducted to ascertain 
the extent to which pre- entry exams and internal forma-
tive exams significantly predict scores in each college 
exam. Gender and origin were included in the multiple 
linear regression analyses and were not significant predic-
tors of performance in the college examination. Table 3 
shows the predictive relationship between the pre- entry 
examination scores and the college examination. Pre- 
entry SJT was predictive of college AKT examination 
(p<0.001), KFP (p<0.001) and OSCE (p<0.001). MMI was 
predictive of college AKT (p=0.002) and OSCE (p=0.001) 
but was not predictive of KFP. It was found that 0.7% to 
12.5% of the variation in the college exams could be 
explained by the pre- entry exams (SJT and MMI). Pre- 
entry CAAKT was predictive of OSCE (p=0.001) but not 
of AKT and KFP. When the predictive role of both CAAKT 
and MMI (in one regression model) were assessed, MMI 
was predictive of AKT (p=0.027) and KFP (p<0.001) but 
lost its predictive power with OSCE (data not shown) 
which differs from the model with SJT.

The results presented in table 4 show the predictive 
relationship between the internal formative examination 
scores and the college examination. All independent vari-
ables (internal formative exam scores) were entered into 

Table 1 Pearson correlation coefficients between pre- entry 
and college exams

Categories SJT MMI CAAKT AKT KFP OSCE

Pre- entry exams

  SJT __

  MMI 0.18** __

  CAAKT † 0.28 __ 0.04 −0.02 0.47**

  College 
exams

  AKT 0.31* 0.22** 0.04 __ 0.66** 0.40**

  KFP 0.25** 0.13* −0.02 0.66** __ 0.43**

  OSCE 0.26* 0.24** 0.47** 0.40** 0.43** __

*p< 0.05, **p<0.01.
†Correlation could not be computed because at least one of the 
variables is constant.
AKT, Applied Knowledge Test; CAAKT, Candidate Assessment and 
Applied Knowledge Test; KFP, Key Feature Problems; MMI, Multiple- 
Mini Interviews; OSCE, Objective Structured Clinical Examination; SJT, 
Situational Judgement Test.

Table 2 Pearson correlation coefficients between internal formative and college exams

Categories MCQ1 SAQ CS CR MCQ2 AKT KFP OSCE

Internal formative exams

  MCQ1 _ 0.34** −0.007 0.32** 0.52** 0.48** 0.48** 0.40**

  SAQ 0.34** _ 0.29** 0.15* 0.33** 0.25** 0.15** 0.17**

  CS −0.007 0.29* _ 0.93 0.05 0.11 −0.08 −0.09

  CR 0.32** 0.15* 0.93 _ 0.34** 0.33** 0.37** 0.17*

  MCQ2 0.52** 0.33** 0.05 0.34** _ 0.53** 0.52** 0.37**

College Exams

  AKT 0.48** 0.25** 0.11 0.33** 0.53** _ 0.66** 0.40**

  KFP 0.48** 0.15** −0.08 0.37** 0.52** 0.66** _ 0.43**

  OSCE 0.40** 0.17** −0.09 0.17* 0.37** 0.40** 0.43** _

*p< 0.05, **p<0.01.
AKT, Applied Knowledge Test; CR, clinical reasoning; CS, clinical skills; KFP, Key Feature Problems; MCQ, multiple choice questions; OSCE, 
Objective Structured Clinical Examination; SAQ, short answer questions.
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the model at once to indicate how well they are able to 
predict each dependent variable (RACGP exam scores) 
and how much variance each of these independent vari-
ables explains in the dependent variable over and above 
the other independent variables adjusting for gender and 
origin. MCQ1 was predictive of the college AKT exam-
ination (p<0.001), KFP (p<0.001) and OSCE (p=0.003). 
Similarly, MCQ2 was also predictive of the college AKT 

(p<0.001), KFP (p<0.001) and OSCE (p=0.014). CR was 
predictive of KFP (p=0.003), but not AKT and OSCE. 
There was no significant relationship between SAQ and 
CS and the RACGP exams. Overall, the internal formative 
assessments accounted for 20.5% to 37.6% of the variance 
in performance in the RACGP exams.

Table 5 shows that failing MCQ1 was predictive of 
failing all RACGP exams, while failing MCQ 2 was 

Table 3 Comparison of predictive abilities of pre- entry exam scores on college exam scores

Variables

R2 β SEB B t P valuePre- entry exams College exams

SJT AKT 0.125 0.096 0.02 0.278 4.897 <0.001

MMI   0.015 0.005 0.175 3.081 0.002

CAAKT* 0.002 0.003 0.008 0.043 0.400 0.69

SJT KFP 0.070 0.081 0.02 0.233 3.993 <0.001

MMI   0.008 0.005 0.090 1.547 0.123

CAAKT* 0.000 −0.002 0.008 −0.02 −0.184 0.854

SJT OSCE 0.110 0.079 0.021 0.227 3.729 <0.001

MMI   0.017 0.005 0.204 3.338 0.001

CAAKT* 0.218 0.035 0.010 0.467 3.421 0.001

*The inclusion of CAAKT in the model with SJT and MMI yielded no results (an error was detected). Therefore, the predictive relationship 
between CAAKT and the college exams was conducted separately. Gender and origin were adjusted in the analyses and were not significant.
β, unstandardised coefficient; AKT, Applied Knowledge Test; B, standardised coefficient; CAAKT, Candidate Assessment and Applied 
Knowledge Test; KFP, Key Feature Problems; MMI, Multiple- Mini Interviews; OSCE, Objective Structured Clinical Examination; P, significance 
level; SEB, standard error of the coefficient; SJT, Situational Judgement Test.

Table 4 Comparison of predictive abilities of internal formative exam scores on college exam scores

Variables

R2 β SEB B t P value
Internal formative 
exams

College 
exams

MCQ1 AKT 0.358 0.027 0.008 0.252 3.527 <0.001

SAQ   0.000 0.005 0.004 0.060 0.952

CS   0.003 0.004 0.083 1.351 0.178

CR   0.008 0.002 0.120 1.906 0.058

MCQ2   0.036 0.007 0.355 4.981 <0.001

MCQ1 KFP 0.376 0.028 0.008 0.259 3.677 <0.001

SAQ   −0.004 0.005 −0.051 −0.0780 0.437

CS   −0.003 0.002 −0.099 −1.630 0.105

CR   0.012 0.004 0.184 2.963 0.003

MCQ2   0.036 0.007 0.349 4.964 <0.001

MCQ1 OSCE 0.205 0.029 0.010 0.267 3.020 0.003

SAQ   0.002 0.007 0.029 0.350 0.727

CS   −0.004 0.003 −0.106 −1.393 0.166

CR   0.001 0.005 0.020 0.261 0.795

MCQ2   0.022 0.009 0.219 2.483 0.014

Gender and origin were adjusted in the analyses and were not significant.
β, unstandardised coefficient; AKT, Applied Knowledge Test; B, standardised coefficient; CR, clinical reasoning; CS, clinical skills; KFP, Key 
Feature Problems; MCQ, multiple choice questions; OSCE, Objective Structured Clinical Examination; P, significance level; SAQ, short answer 
questions; SEB, standard error of the coefficient.
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predictive of failing only AKT and KFP. Candidates who 
failed MCQ1 exam were 2.3 times more likely to fail the 
AKT exam (p=0.033, OR=2.316, 95% CI 1.071 to 5.006). 
Participants who failed MCQ2 were 2.8 times more likely 
to fail the AKT exam (p=0.005, OR=2.831, 95% CI 1.369 
to 5.856). Similarly candidates who failed the MCQ1 and 
MCQ2 were 4.0 times and 3.2 times more likely to fail the 
KFP exam (p<0.001, respectively). Participants who failed 
MCQ1 were 3.46 (95% CI 1.259 to 9.545) times more 
likely to fail the OSCE component (p=0.016), however, 
failure in MCQ2 was not predictive of failing the OSCE 
component.

DISCUSSION
This study aimed to assess the predictive role of the pre- 
entry SJT, MMI, CAAKT and the internally developed 
JCU GPT formative exams on trainees’ performance in 
the RACGP examinations (end of training assessment). 
The findings of the study showed that SJT and MMI were 
significantly correlated with exam performance in the 
end of training exams. However, only SJT was predictive 
of performance in all end of training exams while MMI 
was predictive of AKT and OSCE but not KFP. CAAKT was 
correlated with and predictive of only the OSCE. Evalua-
tion of the predictive abilities of the internally developed 
formative assessments showed that only the scores from 

the orientation MCQ1 and the end of semester MCQ2 
were predictive of performance in all the RACGP exams. 
Obtaining a high score on the MCQ1 and MCQ2 predicts 
a high score and an increased probability of passing the 
RACGP exams. Obtaining a fail as an outcome in the 
orientation MCQ1 was predictive of failing all RACGP 
examinations, while a failure in the MCQ2 was only 
predictive of failing the AKT and KFP components of the 
examinations.

Although SJT and MMI pre- entry assessments were 
correlated with the end of training examination, the 
correlations were comparatively lower than the internal 
formative assessment.20 In addition, the current pre- entry 
assessment (CAAKT) that replaced SJT was found to be 
less correlated with the AKT and KFP components of the 
RACGP college exams compared with the previous assess-
ment (SJT). The pre- entry exams were also less predic-
tive of College exam performance in comparison to the 
internal formative MCQ and CR exams. The significant 
correlation between the pre- entry exams and college 
exams may in part be related to similarities in construct.20 
Patterson et al (2016) reported a significant correlation 
between clinical skills assessment and performance in 
OSCE.20 However, interviews have been shown to be 
inconsistent predictors of future performance.20 The 
poor predictive ability of the newly introduced CAAKT 

Table 5 Failing internal formative assessment as predictors of failing each college examination

Variables

β SEB df B P value 95% CI
Internal formative 
exams College exams

MCQ1 AKT

Pass Ref

Fail 0.840 0.393 1 2.316 0.033 1.071 to 5.006

MCQ2   

Pass Ref

Fail 1.041 0.371 1 2.831 0.005 1.369 to 5.856

MCQ1 KFP

Pass Ref

Fail 1.383 0.331 1 3.987 <0.001 2.084 to 7.626

MCQ2   

Pass Ref

Fail 1.149 0.317 1 3.153 <0.001 1.693 to 5.875

MCQ1 OSCE

Pass Ref

Fail 1.243 0.517 1 3.46 0.016 1.259 to 9.545

MCQ2   

Pass Ref

Fail −1.151 0.782 1 0.316 0.141 0.068 to 1.464

Gender and origin were adjusted in the analyses and were not significant.
β, unstandardised coefficient; AKT, Applied Knowledge Test; B, standardised coefficient; KFP, Key Feature Problems; MCQ, multiple choice 
questions; OSCE, Objective Structured Clinical Examination; P, significance level; SEB, standard error of the coefficient.
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buttresses the fact that pre- entry assessments may not be 
the best predictors of performance in subsequent exams 
during training.11 Previous studies in undergraduate 
medical education have reported conflicting findings on 
the ability of interview/admission test scores to predict 
student academic performance during the undergrad-
uate preclinical years and clinical years.26–28 While some 
authors reported that the admission tests were predictive 
of academic performance during the preclinical years,26 
others stated that the test was not predictive of perfor-
mance in preclinical and clinical years.27 28 There are 
suggestions that it might be more useful to focus on post- 
enrolment factors.21

The evidence from this study indicates that the 
in- training formative assessments may be useful program-
matic ‘assessment for learning’ tools2 and also better 
predictors of academic performance in the summative 
assessment of the RACGP exams. While there are limited 
studies on the predictive role of in- training assessment 
in GP training, numerous studies in other specialities 
have identified the predictive role of in- training examina-
tions in fellowship exams.29–31 The internal MCQs were 
designed as formative feedback tools to assist the trainees 
and trainers to assess mastery of content and competence 
while serving as a guidepost for the fellowship examina-
tion.32 Evidence from our study has enabled the JCU GPT 
programme to intervene early in providing additional 
support for trainees at risk of failing to progress through 
the training programme. Performance in the internal 
formative assessment has provided the most useful infor-
mation and guidance for identifying trainees who may 
experience academic difficulty early in the programme.29 
With early identification of an individual at risk of 
failing the fellowship exam, the more time the training 
programme has to intervene and provide additional 
support.29 Although the details are not included in this 
current study, those who failed the orientation MCQ1 had 
additional educational support programmes constructed 
for them which enabled them to identify and remediate 
knowledge gaps before sitting the end of semester MCQ2 
and subsequent fellowship examinations.

Furthermore, timing of in- training assessments is very 
important as they play a significant role in early identi-
fication of poorly performing trainees who are at risk of 
failing RACGP assessment. It is generally stated that the 
earlier the issue is identified and clarified, the earlier a 
process of assistance/academic support can be provided.29 
Current evidence suggests that in training assessments 
that are properly structured foster active learning.33 For 
these assessments to be effective, it is important for them 
to be ongoing activities rather than an end of training 
process. These in- training assessments can be used as 
academic markers to identify and provide support for 
struggling trainees, thereby, providing the opportunity 
for identified gaps to be addressed through early support 
programmes.34

This study reflects the benefit of ongoing in- training 
formative assessments that assess both clinical and 

theoretical knowledge35 at one GP RTO, the findings 
may be applicable to other GP training organisations in 
Australia. In addition, other speciality training organ-
isations may want to consider investigating the role of 
in- training formative assessment using MCQs which have 
proven to be predictive of performance in fellowship 
examinations. As healthcare systems increasingly depend 
on service provided by junior or trainee doctors, early 
detection (and remediation) of poor performance is vital 
for both patient care and career progression of the indi-
vidual doctor.36

Strengths and limitations
This study is the first study to investigate the predic-
tive role of both the pre- entry exams, and in training 
assessment on GP trainees’ performance in the end of 
training assessments at a GP RTO that uses a distributed 
training model. However, our study has some limitations 
that need to be taken into consideration. First, the study 
was conducted at only one RTO. Second, generalisation 
of the study findings to other settings may be limited 
by the retrospective nature of the study. Future studies 
could consider investigating the predictive value of the 
in- training exams over a longer period of time. Addition-
ally, the effectiveness of the academic support provided 
to underperforming registrars could be further explored.

CONCLUSION
The findings of this study suggest that the internally 
developed formative MCQs are valuable assessment 
instruments which could assist in the early identification 
of GP trainees who are at risk of underperformance in 
their RACGP fellowship exams and subsequently foster 
early planning for appropriate supervision and additional 
support for this group of trainees.
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Supplementary Table 1: Demographic Profile of Study Participants 

Characteristics  Frequency Percentage (%) 

Gender   
Male 157 41.8 

Female 219 58.2 

Training Pathway   
Single (FRACGP Only) 363 96.5 

Dual (FRACGP & FARGP/ 

FACRRM) 13 3.5 

Origin   
Australian Medical Graduate 239 63.6 

International Medical Graduate 137 36.4 

Australian Torres Strait Islander 

Peoples   
Yes 6 1.6 

No 370 98.4 

Fellowship Status   
Current 137 36.4 

Fellowed 232 61.7 

Withdrawn 7 1.9 
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Supplementary Table 2: Descriptive statistics for all assessment scores 

     N Mean (Z scores) SD (Z scores) Min (Z scores) Max (Z scores) 

Categories      

Pre-entry Exams      

SJT 285 84.09 (0.00) 2.89 (1.00) 73.37 (-3.71) 92.06 (2.76) 

MMI 376 31.78 (0.00) 11.68 (1.00) 56.98 (-4.88) 91.07 (2.92) 

CAAKT 89 68.05 (0.00) 13.17 (1.00) 27.00 (-3.12) 84.83(1.27) 

Internal Formative 

Assessment      

MCQ1 373 54.51 (0.00) 9.39 (1.00) 29.00 (-2.45) 83.00 (3.07) 

SAQ 331 55.6 (0.00) 12.74 (1.00) 29.30 (-3.12) 89.30 (2.60) 

CS 305 50.07 (0.00) 28.90 (1.00) 23.30 (-2.88) 100.00 (2.43) 

CR 202 49.24 (0.00) 15.42 (1.00) 19.00 (-1.70) 86.70 (1.73) 

MCQ2 330 62.40 (0.00) 9.88 (1.00) 34.38 (-2.90) 84.38 (2.21) 

College Exams      

AKT 376 72.09 (0.00) 8.37 (1.00) 42.18 (-3.57) 89.33 (2.06) 

KFP 376 60.85 (0.00) 6.62 (1.00) 39.56 (-3.22) 78.22 (2.62) 

OSCE 296 71.79 (0.00) 5.53 (1.00) 54.82 (-3.07) 88.39 (3.00) 
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