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Abstract

Background: Previous studies have shown performance in the University Clinical Aptitude Test (UCAT) to be
associated with measures of candidate socio-economic advantage such as parental occupation and type of school

attended. It is possible that access to preparation support and materials may in part explain these associations. In this
paper we determine whether use of formal preparation resources is associated with higher UCAT scores and whether
differences in use of preparation resources exist between socio-demographic groups.

Methods: After completing the 2017 UCAT UK school-leaver candidates (n= 14,332) were asked to answer a
questionnaire regarding their use of official UCAT and commercial resources, school-based support, and time spent
preparing. Multiple linear and logistic regression models were used to evaluate the associations between prepared-
ness, demographic characteristics and UCAT performance.

Results: Five thousand, four hundred thirty-nine (38%) candidates responded to the questionnaire. Use of freely
available UCAT official practice tests, paid commercial materials, attendance at school-based preparation courses and
spending more time preparing were significantly associated with higher UCAT scores. Candidates who were from
less deprived backgrounds and attending independent or grammar schools were significantly more likely to use paid
commercial materials and spend longer preparing.

Conclusions: Reported use of preparation resources varies between candidates from different socio-demographic
backgrounds and is associated independently with performance in the UCAT. Increasing the availability of freely avail-

able resources may mitigate some of these differences.

Keywords: UCAT, Preparation, Coaching, Widening access, Selection

Introduction

There is growing use of psychometric aptitude tests
by universities to assist in the selection of future medi-
cal students. Use of these tests enables medical schools
to assess candidate attitudes and potential future
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professional behaviour, and also overcomes two exist-
ing challenges in assessing cognitive ability: (i) continued
grade inflation in school-leaving examinations [1] (which
historically have formed the basis for medical schools to
assess candidate academic ability) which limits attempts
to differentiate between applicants, and (ii) the socio-
demographic patterning of performance in these exami-
nations and which may hinder institutional efforts to
widen access to medicine [2, 3].
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Table 1 Deciles of total UKCAT score in 2014, 2015 and 2017
(NB. 2016 is excluded as the decision making section was not
used operationally that year) [5]

Decile 2017 2015 2014
1st 2230 2210 2180
2nd 2340 2330 2310
3rd 2420 2410 2380
4th 2480 2470 2450
5th (mean score) 2540 2540 2510
6th 2600 2600 2570
7th 2670 2660 2630
8th 2750 2740 2710
oth 2860 2840 2820

Table 2 Proportion of candidates in each SJT Band in 2015, 2016

and 2017[5]

Band 1 Band 2 Band 3 Band 4
2017 28% 42% 21% 9%
2016 26% 44% 22% 9%
2015 24% 45% 22% 9%

The most widely used aptitude test in the UK is the
University Clinical Aptitude Test (UCAT; previously the
UK Clinical Aptitude Test (UKCAT)). Introduced in 2006
it is now used by the majority of UK medical schools as
part of their student selection processes. The UCAT is
a computer-based test and is delivered on behalf of the
UCAT Consortium by Pearson VUE at designated test
centres throughout the UK. Applicants to the medical
schools using the UCAT sit the test before they make
their application to medical school and can only make
one attempt at the test in each annual university applica-
tion cycle [4].

The UCAT comprises four cognitive subsections (ver-
bal reasoning, quantitative reasoning, abstract reason-
ing, and decision making) and situational judgement test
(SJT) [4]. Each cognitive section is scored separately on a
scale ranging from a minimum of 300 to a maximum of
900, resulting in a total score ranging from 1200 to 3600.
The SJT component is marked separately with students
being placed into four Bands in which Band 1 is the best
performance. Details of the distribution of total scores by
decile and the proportion of students in each SJT Band
for test cycles 2014—2017 are shown in Tables 1 and 2 [5].

There is no consensus as to how medical schools
should use the UCAT in selection and a variety of
approaches exist whereby UCAT scores are used sepa-
rately or integrated with other metrics to shortlist
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candidates for interview and/or to determine whether
an offer is made [6].

Although the UCAT uses constructs which are
designed to be less affected by socio-demographic fac-
tors than historical predictors of academic ability [4],
studies have suggested that the inherent biases associ-
ated with the school examinations taken by UK school
leavers (pupils from White and professional social-class
backgrounds and attending independent or academi-
cally selective (‘grammar’) schools tend to do best) also
exist for UCAT performance albeit the biases may be
reduced [6]. Further, males have been shown to per-
form better than females on the cognitive components
of the UCAT [2, 7-11] with the reverse noted for the
SJT element [10, 11].

The reasons for this socio-demographic patterning of
performance in the UCAT are not completely clear. We
have previously suggested that access to preparation
support and materials may in part explain the associa-
tions with measures of social advantage [6]. The UCAT
Consortium provides free-to-use preparation resources
on their website; these include practice tests, practice
questions for each subsection, a candidate preparation
toolkit and an official guide to the test [4]. Schools, aware
that the UCAT is a key element in selection for medical
degree programmes, may also include advice and prac-
tice for the UCAT as part of wider measures they have
in place to support pupils to make successful applications
[9]. UCAT candidates also have access to an increasing
number of commercially-produced practice materials
and courses which provide participants with test-taking
strategies and access to a large, highly realistic bank of
questions typically at a significant cost [8, 9]. Estimates
concerning the use of commercial courses or materi-
als vary with one study reporting that 20% of students
attended a fee-paying course [9] whilst other studies in
Australia, where a similar admissions test was used, sug-
gest a prevalence of over 50% [12, 13].

In this paper we report a study in which we linked
candidates’ responses to a questionnaire-based sur-
vey designed to elicit information on their preparation
to their performance in the 2017 sitting of the UCAT.
Specifically we sought to determine whether (i) formal
preparation, including use of free and paid-for prepara-
tion resources, is associated with higher UCAT scores,
and (ii) the demographic characteristics of those using
preparation resources and whether use of preparation
resources differs between socio-demographic subgroups.
We limited our analyses to candidates aged 16—20 years
because we wished to focus on the experience of school
pupils and recent school leavers rather than graduates.
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Methods

All UK-resident candidates who sat the UCAT in 2017
were invited to participate in the study. Candidates
aged under 16 years or who were aged 21 years and
older were subsequently excluded from the study pop-
ulation to leave a sub-population we termed ‘school
leavers’ (aged 16-20 years). Upon completion of the
test candidates were directed to a brief on-screen ques-
tionnaire which was preceded by a statement regarding
the research and a tick-box in order to gain consent.
The questionnaire was created by the research team,
informed by previous literature [8, 9] and comprised
five questions regarding candidates’ engagement with
school/college-based support, use of the official UCAT
preparation materials, use of free-to-access and of paid
online commercial materials, and an estimate of total
time spent preparing for the test (see Additional file 1:
Appendix 1). Whilst we acknowledge that books are
a commonly used preparation resource, we believed
these were unlikely to be used as a candidate’s primary
resource. As such, the survey focused on online mate-
rials which are typically more up-to-date and reflective
of the current test content and layout. Candidates were
able to decline to participate at any point and could
exit the UCAT without prejudice.

Construction of dataset

When candidates complete their online registration
form to secure a place to sit the UCAT they provide
the following demographic information: date of birth,
gender, ethnicity, parental occupation, nationality, and
school/college details. Additionally, they are invited
to consent to the use of this personal information and
data relating to their UCAT performance by research-
ers to build further the evidence-based underpinning
use of the test in selection. The demographic, test per-
formance and preparation survey data of all candidates

Table 3 Preparedness categories and how they were derived
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consenting to participate in research were linked to
create a pseudo-anonymised dataset which was made
available to the research team via the University of
Dundee Health Informatics Centre’s safe haven.

Data collection

Socio-demographic characteristics

Candidate age was calculated as on September 1 2018
using reported date of birth. Ethnicity was self-defined
using the full Census classification and then catego-
rised before release to the research team as Asian, Black,
White, Mixed or Other. Candidates selected their school
type from a drop-down list as either: Sixth Form or Fur-
ther Education College, Comprehensive, Independent or
Fee Paying Private, Grammar or Other. Information on
parental occupation was used to derive the National Sta-
tistics Socio-economic Classification (NS-SEC) for each
student in accordance with the Government method of
calculation [14]. The NS-SEC is a measure of socioeco-
nomic status with a scale ranging from 1 to 5; 1 is the
least deprivation whilst 5 is the most deprived. Addition-
ally, information was available on whether a candidate
had been awarded a bursary by UCAT (candidates in
financial need who meet specific criteria are eligible for a
bursary covering the full test fee).

UCAT performance
Individual sub-section and total UCAT scores were pro-
vided for each candidate.

Previous attempts at the UCAT

It is possible that some candidates choose to have a
‘practice run’ at the UCAT, sitting the test in the year
prior to making their application for medical school,
so as to familiarize themselves with the process. This
approach may be considered a form of preparation and
we recorded the number of times, if any, the candidate
had taken the test previously.

Preparedness Category

Derivation Method

School-based preparation course
Official UCAT Tests
Other official UCAT resources

Free commercial materials
Paid commercial materials
Attempt number > 1

Time spent preparing

Reported having specific preparation sessions at school or college
Reported using the official UCAT Timed Practice Tests

Reported using any of the: UCAT official app, official guide or
question tutorials in the Candidate Preparation Toolkit

Reported using any free commercial preparation materials
Reported using any paid commercial preparation materials
Having a UCAT attempt number of 2 or more

Coded according to their response to question 5 on a scale from
‘Did not prepare’'to 40+ hours' of preparation
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Self-reported preparation methods and time

Using the responses to the questionnaire six binary cate-
gories of preparedness were created (see Additional file 1:
Appendix 2 and Table 3). It was not deemed appropriate
to combine these to create a single variable to indicate if
students were prepared or unprepared.

Statistical analyses

Using a conservative estimate of a standard deviation of
300 in total UCAT score (based on UCAT data [5]), to
detect a difference in UCAT score between preparedness
groups of only 40 points, 1463 participants are required
in each group (2926 in total) for 95% power and 5% sig-
nificance. For reference, a difference of 80 points equates
to moving from the 5% to 6 decile rank in total UCAT
scores. The data collected provides over 5000 partici-
pants meaning the study is adequately powered.

All statistical analysis was conducted using Stata 15
(StataCorp LP, College Station, TX, USA). Descrip-
tive statistics of the candidate demographics and their
UCAT results were reported in terms of responders and
non-responders. Chi-squared tests were conducted for
the categorical and binary variables whilst independent
t-tests and Mann Whitney U tests were conducted for
the continuous variables, as appropriate.

In order to determine (and confirm previously
described) associations between the demographic varia-
bles and UCAT performance, a multiple linear regression
model was constructed with UCAT score as the outcome
and gender, ethnicity, NS-SEC, school type, bursary sta-
tus and attempt number as covariates. Inclusion in this
aspect of the analysis was not dependent on respond-
ing to the questionnaire as all data used were routinely
collected by the UCAT Consortium. A binary logistic
regression model was fitted with SJT Band 1 or 2 (com-
pared to SJT Band 3 or 4) as the outcome and the same
covariates as above.

A multiple linear regression model was then fitted to
investigate the association between total UCAT score
(outcome variable) and each of the preparation catego-
ries, using the same covariates as above. Logistic mod-
els were fitted to investigate the association between the
preparedness categories and performing well or badly on
the SJT component of the test (SJT Band 1 or 2 (better
performance) compared to SJT Band 3 or 4 (poorer per-
formance) with the same covariates as above.

Binary logistic regression models were constructed,
using each of the preparedness categories as an outcome
and participant characteristics as covariates. Based on
UCAT guidance, preparation time was categorised into
those who had reported spending more than 20 h and
those who had reported spending less than this.
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Whilst p-values <0.05 are often considered statistically
significant, we would urge the reader to exercise caution
when interpreting the results of the significance tests
given the number of tests conducted and the resulting
increased risk of type 1 error; we also encourage readers
to look at the magnitude of differences between groups
with corresponding confidence intervals given the large
sample size.

Research ethics statement
Ethical approval for this study was provided by the Uni-
versity of Birmingham Ethics Committee (ERN_17-0521).

Results

In 2017 14,332 UK-resident candidates aged 16—20 years
sat the UCAT of whom 5,439 (38%) responded to the pre-
paredness questionnaire (Fig. 1).

Respondent Characteristics and Preparation

Compared to non-responders, respondents were more
likely to be younger, female, of White ethnicity, of higher
socioeconomic status, have attended a sixth form/further
education college or comprehensive school, and were less
likely to have received a bursary for the test (Table 4).
Although statistically significant, the absolute magni-
tude of differences in socio-demographic characteristics
between responders and non-responders was small, due
to the large sample size. For instance, the mean difference
in age between responders and non-responders, whilst
statistically significant, was 18 days. Responders also per-
formed better than non-responders in the test overall,
and in each subsection, with the exception of the abstract
reasoning component (Table 5). A significantly greater
proportion of respondents achieved an SJT Band 1 or 2
compared to Band 3 or 4 (p=0.025) and were taking the
test for the first time.

Among responders (n=5439), 877 (16.1%) reported
attendance at a school-based preparation course, 4434
(81.5%) reported using the official UCAT practice tests
and 3047 (56%) reported using paid commercial materi-
als (Table 6). Only 34 (0.6%) respondents reported not
spending any time preparing for the test whilst 1320
(24.3%) prepared for over 40 h (Table 7).

Socio-demographic factors and UCAT performance

The results of the multiple linear regression model,
constructed using all candidates who were UK resi-
dents and aged 16-20 years and with non-missing val-
ues (n=13,016), indicate that candidates who are male,
attend grammar or independent or private fee-paying
schools, were of White ethnicity or of higher socioeco-
nomic background perform significantly better on the
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All 2017 candidates

Met inclusion/exclusion criteria and
responded to the post-test survey
(n=15439)

Fig. 1 Derivation of study sample

(n=24,841)
. Excluded: international applicants
v (n=15,138)
\4
UK resident candidates
(n=19,703)
Excluded: last educational institution
> attended was ‘University’
(n=4,614)
A 4
All UK resident candidates who have
not attended university
(n=15,089)
Excluded: aged <16 or >20 as of 1t
> September 2018
(n=757)
v
UK resident candidates who have not
attended university and are aged 16-20
as of 1st September 2018
(n=14332)
»~ Did not respond
v (n=8893)
\ 4

test (Table 8). Further test subsection analyses can be
found in Additional file 1: Appendix 3.

A binary logistic regression model (Table 9), with the
Band 1 or 2 (better performance) in the SJT component
as the outcome (compared to Band 3 or 4), showed that
males were significantly less likely to achieve the top
two Bands (Band 1 or 2) than females. Those from inde-
pendent, grammar and comprehensive schools were sig-
nificantly more likely to be placed in the top two Bands
compared to those attending a sixth form or college. Can-
didates of Asian and Black ethnicities performed signifi-
cantly worse than those of White ethnicity. Candidates
from more deprived backgrounds performed significantly
worse than those from least deprived backgrounds. Stu-
dents who were retaking the test were significantly more
likely to obtain a Band 1 or 2; further analysis with Band
4 as the outcome variable showed similar results (Addi-
tional file 1: Appendix 4).

Impact of preparation on UCAT performance

Use of the freely available official UCAT timed
practice tests was associated with greatest impact
on test performance (MD=67.77, 95% CI: 52.01
to 83.53; p<0.001) (Table 8). Attendance at a

school-based preparation course (MD=36.66, 95%
CI: 20.25 to 53.07) or using paid commercial materials
(MD =37.65, 95% CI: 24.81 to 50.49) also significantly
improve test performance (p<0.001 for both). Overall
UCAT performance improved as the time spent pre-
paring increased (see Fig. 2). When evaluating subsec-
tions of the UCAT, performance appeared to increase
with greater preparation time categories for the
abstract reasoning and quantitative reasoning subsec-
tions only; for other subsections performance seems to
plateau at moderate levels of preparation. Differences
in scores between those who retook the test, used paid
commercial materials or spent longer preparing, com-
pared to those who did not, were largely observed in
the abstract reasoning and quantitative reasoning sub-
sections (Additional file 1: Appendix 5). Attendance
at a school-based preparation course and studying for
over 20 h for the test were both found to be signifi-
cantly associated with achieving a Band 1 or 2 in the
SJT (Table 9). Moreover, the socio-demographic pat-
terns in UCAT performance seen using all eligible can-
didates such as better performance by males or those
of White ethnicity, remain despite adjustment for pre-
paredness in our model.



Kulkarni et al. BMC Mediical Education (2022) 22:747 Page 6 of 13
Table 4 Demographic characteristics of the study population in terms of responders and non-responders
Responders (n=5439 Non-responders (n=8893  All p-values
(38.0)) (62.1)) (n=14,432)
N (%) N (%) N (%)
Mean age (SD) 18.66 (0.59) 18.71 (0.61) 18.69 (0.60) <0.001
Gender <0.001
Male 1967 (36.2) 3494 (39.3) 5461 (38.1)
Female 3472 (63.8) 5399 (60.7) 8871 (61.9)
Ethnicity <0.001
White 2609 (48.0) 3851 (43.3) 6460 (45.1)
Asian 1816 (33.4) 3505 (394) 5321(37.1)
Black 521(9.6) 670 (7.5) 1191 (8.3)
Mixed 288 (5.3) 441(5.0) 729 (5.1)
Other 205 (3.8) 426 (4.8) 1(4.4)
NS-SEC 0.024
1 4160 (76.5) 6543 (73.6) 10,703 (74.7)
2 213 (3.9) 302 (34) 515(3.6)
3 80 (1.5) 182 (2.1) 262 (1.8)
4 212 (3.9) 381 (4.3) 593 (4.1)
5 364 (6.7) 580 (6.5) 944 (6.6)
Missing 410(7.5) 905 (10.2) 1315(9.2)
SCHOOL <0.001
Sixth Form/ Further Education College 2689 (49.4) 4376 (49.2) 7065 (49.3)
Comprehensive 705 (13.0) 944 (10.6) 1649 (11.5)
Grammar 1006 (18.5) 1843 (20.7) 2849 (19.9)
Independent/Private Fee Paying 958 (17.6) 1636 (18.4) 2594 (18.1)
Other 80 (1.5) 94 (1.1) 174 (1.2)
Missing 1(0.0) 0(0.0) 1(0.0)
BURSARY 0.014
Bursary received 584 (10.7) 1075 (12.1) 1659 (11.6)
No bursary received 4855 (89.3) 7818 (87.9) 12,673 (88.4)

P-values for the chi-squared tests are presented except for age where an independent t-test was conducted. Unless stated, there was no missing data for the variables.

Missing data was not used in chi-squared calculations

Use of preparation materials and time taken to prepare,
and candidate characteristics

Males were significantly less likely to report using the
official UCAT practice tests, using free commercial mate-
rials or to prepare for more than 20 h for the test than
females (see Tables 6 and 7). Compared to those at sixth
form or college, students attending grammar and inde-
pendent schools were significantly more likely to report
attendance at a school-based preparation course with
odds ratios of 1.50 (95% CI: 1.22 to 1.85, p<0.001) and
3.02 (95% CI: 2.49 to 3.65, p<0.001) respectively. Simi-
larly, those attending independent or grammar schools
were significantly more likely to use the official UCAT
tests, paid commercial and to prepare for more than 20 h
for the test compared to those attending sixth forms or
colleges.

Students of Asian or Black ethnicity were significantly
more likely to have reported attending a school-based
preparation course, using free commercial materials or
spending more than 20 h preparing for the test compared
to those of White ethnicity. Compared to White students,
those of Asian ethnicity were significantly more likely to
use paid commercial resources.

Candidates in most socio-economically deprived quin-
tile were significantly less likely to use the official tests,
use paid commercial materials or prepare more than 20 h
for the test compared to the least deprived (those with
an NS-SEC of 1). Students in receipt of a bursary were
significantly less likely to report using paid commercial
materials or to prepare for more than 20 h for the test
compared to those who had not received a bursary.
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Table 5 UCAT total and sub-section scores for responders and non-responders
Responders Non-responders All p-values

Mean total UCAT score (SD) 2590 (243) 2566 (230) 2575 (235) <0.001
Mean abstract reasoning score (SD) 639 (85.4) 638 (82.1) 638 (83.4) 0372
Mean verbal reasoning score (SD) 583 (79.1) 571 (74.5) 575 (76.5) <0.001
Mean decision making score (SD) 658 (54.0) 651 (52.8) 654 (53.4) <0.001
Mean quantitative reasoning score (SD) 710 (92.9) 706 (90.7) 707 (91.6) 0.003
SJT Band 0.025
(N (%))

Tor2 4057 (74.6) 6482 (72.9) 10,539 (73.5)

3or4 1382 (25.4) 2411 (27.1) 3793 (26.5)
UCAT Attempt Number (N (%)) <0.001

1st 5056 (93.0) 8072 (90.8) 13,128 (91.6)

2nd or more 383 (7.0) 821(9.2) 1204 (8.4)
Test Type (N (%)) 0419

UCAT 5254 (96.6) 8542 (96.1) 13,796 (96.3)

UCATSEN 178 (3.3) 338(3.8) 516 (3.6)

UCATSA 4(0.1) 8(0.1) 12(0.1)

UCAT50 3(0.1) 5(0.1) 8(0.1)

P-values are shown for the independent t-tests (for UCAT and subsection scores) and chi-squared tests (for categorical variable) were conducted to identify differences

between responders and non-responders

Discussion

Our analysis indicates that use of the official UCAT
materials, use of paid commercial materials, attendance
at school-based preparation courses and spending more
time preparing are all associated with better perfor-
mance on the cognitive components of the test. A dose—
response relationship was observed for the increasing
time spent preparing with no apparent ceiling of effect.
Statistically significant differences in the use of these
preparation resources were identified between differ-
ent socio-demographic groups and those from differing
school types.

With regards to the SJT component, spending more
time preparing for the test was a significant predictor
of better performance but the findings indicate no evi-
dence of an association between use of specific prepa-
ration resources and performance with the exception of
attendance at school-based preparation courses. One
explanation for this finding may be that because SJT per-
formance correlates with personality traits such as con-
scientiousness [15, 16], those spending longer preparing
for the test are more likely to be conscientious candi-
dates and will therefore inherently perform better on this
component.

Our findings reiterate the socio-demographic pattern-
ing reported in UCAT and SJT performance by otherss
[2, 6-8, 10, 11]. We note also that candidates in receipt of
UCAT Consortium bursaries perform significantly worse
on the test.

Our data suggest that candidates using preparation
resources perform better in the test, an observation
which concurs with the literature on the Undergraduate
Medicine and Health Sciences Admissions Test (UMAT)
used in Australia [12, 13]. Two questionnaire-based
studies by Lambe et al. have previously investigated the
impact of modes of preparation on self-reported UCAT
performance [8, 9]. The first study found that increased
preparation time correlated with higher test scores [8]
whilst the second noted that those who used UCAT-
provided practice tests performed 67 points better than
those who did not (95% CI: 22.6 to 110.3, p<0.001) [9].
Further interpretation of these observations is compro-
mised by absence of information on socio-demographics
of respondents and non-respondents [8, 9]. In contrast
to our study, Lambe et al. did not identify a significant
difference in UCAT performance between those who
had attended school or commercial courses and those
who had not. However the reported use of paid com-
mercial coaching resources and school-based prepara-
tion courses by their participants was markedly lower
than that reported in our study (9% commercial and 7%
school-based versus 56% and 16% respectively) [8, 9].

Our analysis suggests that the differences in UCAT
scores associated with preparedness can largely be attrib-
uted to better performance in the abstract reasoning and
quantitative reasoning subsections which appears to echo
the findings from the equivalent sections of the UMAT
[12, 13]. In our subsection analysis, only performance in
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Table 6 Demographic characteristics by preparedness category.
Below are binary logistic regression models with each of the
preparedness categories (with the exception of retaking) as the
outcome variables and demographic variables as covariates.
The reference category for each variable has an odds ratio of 1.
Significant results with negative direction of effect have been
shaded red whilst significant results with positive direction of
effect have been shaded green

Schookbased | o cor | Otherofficial | Free Paid
preparation UCAT commercial  commercial
Tests N N Attempt
course N (%) resources materials materials number >1
N6 0dds ratio N ) N (%) N6 N (%)
0dds ratio (95% Cljrp.  Oddsratio  Oddsratio  Odds ratio
(95% CI); p- PP (essci);p- | (95%Cllip- (95%CI);p-
value
value value value value
Al 877 (16.1) 4434(815)  3654(67.2)  4717(86.7)  3047(56.0)  383(7.0)
GENDER
352(17.9) 1132 (57.6)
Male 1.15(0.98 to 1.02(0.91to 165 (8.4)
1.35);0.083 1.15); 0.740
(R 2862(82.4)  2451(70.6)  3050(87.9)  1915(552)  218(6.3)
Female 1
1 1 1 1
SCHOOL
Sixth Form/
Farther education | 337 125) 2139(79.6)  1902(70.7)  2320(863)  1312(48.8)  192(7.1)
1 1 1 1 1
College
511(725)  594(843)
Comprehensive 1.06(0.87to | 0.99(0.77to 40(5.7)
1.29);0.556  1.26);0.915

881 (87.6)

Grammar 1.08(0.86to 70(7.0)
1.36); 0.500

Independent/Priv

ate Fee Paying 69(7.2)
9(11.3) 69 (86.3) 50 (62.5) 64(80.0) 41(51.3)

Other 098(0.48to  1.60(0.81to 0.78(0.48t0 0.82(0.45to  1.15(0.72to 11(13.8)
2.00);0966  3.14);0175 128);0325 1530539  1.84);0.554

Missing 0(0.0) 1(100.0) 0(0.0) 1(100.0) 1(100.0) 1(100.0)

ETHNICITY

" 384 (14.7) 2159(82.8)  1785(684)  2194(84.) 1366 (52.4)  143(5.5)
White i B B B

1
1461 (80.5)

Asian 0.91(0.77to 168(9.3)
1.08);0.277
404(775)  365(70.1) 249 (47.8)

Black 0.81(0.63to | 1.00(0.80to 1.01(0.82to  29(5.6)
1.04);0.103  1.26); 0.986 1.25);0.895

44 (15.3) 241(83.7) 197(68.4) 245 (85.1) 149 (51.7)

Mixed 097(0.68to  0.99(0.71to  0.95(0.73to 1.00(0.71to  1.01(0.78to 21(7.3)
1390860 1380957 1250725 142);0.985  130);0.949
37(18.1) 169 (82.4) 131(63.9) 182 (88.8)

Other 143(0.94t0  1.26(0.81to 0.79(0.57to  1.48(0.91to 22(107)
2.17);0.097  1.96);0310  1.11);0.179  2.41);0.113

NS-SEC

1 720(17.3) 3419 (82.2) 2761 (66.4) 3620 (87.0) 2388 (57.4) 262(6.3)
1 1 1 1 1
23(108) 173(812)  160(75.1)  183(85.9)  107(50.2)

2 0.72(046t0  094(065to  133(0.96to 103 (0.68t0 0.93(0.70t0 16(7.5)
1130153 1340719 183;0087 1540898 123059
8(100) 69(863)  59(738)  67(s38) 44(55.0)

3 067(032to  141(074to  120(0.72to 0.79(043to | 107(0.68t0 | 12(15.0)
14350304 27070294  200;0482 | 145;0445 1690771
28(13.2) 164 (77.4) 149(703) 179 (84.4)

4 079(052to  0.78(0.56to  1.10(0.81to 0.7 (0.52to 17 (8.0)
12055005  109)0147 1510529  1.14);0.185
51(14.0) 250(68.7)  311(85.4)

5 0.82(0.59 to 0.98(0.77to 0.7 (0.55 to 27(7.4)
1.14); 0.240 1.26); 0.882 1.07);0.115

Missing 47 (11.5) 330 (80.5) 275 (67.1) 357 (87.1) 220(53.7) 49 (12.0)

BURSARY

No bursary 802(165)  3955(8L5)  3223(664)  4216(868) 2768 (57.0)

! 338(7.0)

received 1 1 1 1 1
75 (12.8) 479 (82.0) 501 (85.8)

Bursary received  1.08(081t0  1.21(0.93to 0.82(0.62t0 45(7.7)
14550581 158)0.149 1.09);0.167

::,’:;"’;':’;’s:k 013(0.11to  454(3.91to  282(249t0 571(484to  080(0.71to

" logi 0.15);<0.001  5.26);<0.001 3.21);<0.001 6.73); <0.001  0.90); <0.001

regression model

Please note that only candidates with non-missing values were included within
the regression analysis
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Table 7 Demographic characteristics by time spent preparing for
the test. Binary logistic regression model with preparing>20 h as
the outcome variable and demographic variables as covariates as
the final column. The reference category for each variable has an
odds ratio of 1. Missing values not included in chi-squared tests or
regression analysis. Significant results with negative direction of
effect have been shaded red whilst significant results with positive
direction of effect have been shaded green

Preparing
Did not 11-20 21-30 31-40 >20 hours
prepare ‘N*:;;‘“" hours  hours  hours ‘::’('%';"“'s pvalue | OR(95%
N (%) NG NGO N cip-
value
1082 1357 1163 1320
2l 34(06)  451(83) 550 (25.1) (21.5) (24.4)
GENDER <0.001
Male 19(10)  202(103) 416(21.3) 503 (25.7) 403(20.6) 411(21.0)

H.

Female  15(0.4)  249(7.2)  666(19.3) 854(247) 760(22.0) 909 (263)
scHooL <0001
Sixth 1
Form/
Further  22(0.8)  254(95) 586(219) 674(252) 553(207) 587(219)
Education
College
Comprehe 121(1.00
merehe | S(07)  43(62)  160(23.0) 163(234) 147(2L1) 178(25.6) to147);
nsive
0.052
Grammar | 5(05)  65(65)  147(147) 261(261) 240(24.0) 284 (283) -
Independe
nyPrivate | 2(02)  84(88)  176(185) 236(24.8) 206(216) 248 (261)
Fee Paying
Other  0(00)  5(63)  13(163) 22(275) 17(213) 23(288) -
Missing  0(0.0)  0(00)  0(00)  1(1000) 0(00)  0(00)
ETHNICITY <0.001
White  6(02)  230(88) 610(235) 669(257) 537(207) 549 (211) 1
Asian  20(L1)  132(73) 296(164) 444(246) 390(216) 521(289) -
Bock 408  53(103) 78(152) | 122(238) 125(24.4) 131(255) -
127(095
Mixed  3(1L1)  19(66)  58(202) 79(275) 65(22.7)  63(220) to168);
0.102
Other 1(05)  17(84) 40(197) 43(212) 46(227)  56(27.6) -
NS-SEC 0.005
1035 1030 1
1 20s) 3408 ss0s) ol @23 o0
0.98(0.72
2 105)  1900) 450213 61(289) 39(185) 46(218) t0133);
0881
3 339) 12(154) 200256 14(180) 11(41) 18(23.) -
0.75 (055
4 2(10)  21(00) 48(228) 55(261) 38(180)  47(223) to101);
0.061
5 S(14)  38(105) 76(209) 92(253) 68(187)  84(23.1) -
Missing  2(05)  37(91)  87(215) 100(247) 84(207)  95(235)
BURSARY <0001
No bursary 1213 1061 1195 1
received  20(06)  382(79) 1 947(198) (5o, (22.0) (24.8)
Bursary
Ay 509)  69(19) 135(33) 144(08) 102(176) 125(16) .
206 (182
Constant t02.34);
<0.001

Note that only 5407 participants reported the time they spent preparing hence
all percentages are calculated out of this value
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Table 8 Multiple linear regression model with total UCAT score as the outcome and preparedness categories and demographic
variables as covariates. The third and fourth columns show the multiple linear regression model with total UCAT score as the outcome
and demographic variables as covariates using all included candidates (i.e. responders and non-responders) and does not therefore

adjust for preparedness

Variable Mean difference in UCAT score p-value Mean difference in UCAT score p-value
including preparedness variables using all eligible candidates (95%
(95% CI) Cl)
Gender
Female 0 0
Male 52.78 (40.27 t0 65.28) <0.001 4836 (40.75 to 55.96) <0.001
School type
Sixth Form/Further Education College 0 0
Grammar 112.57 (96.00 to 129.14) <0.001 112.00(102.14to0 121.87) <0.001
Independent/ Private Fee Paying 9421 (77.03 to 111.40) <0.001 100.32(90.01 to 110.63) <0.001
Comprehensive 16.17 (-2.73 t0 35.08) 0.094 27.22 (15.08 to 39.36) <0.001
Other -47.10 (-96.64 to 2.44) 0.062 -25.56 (-59.99 to 8.88) 0.146
Ethnicity
White 0 0
Asian -103.87 (-118.07 to -89.67) <0.001 -77.05 (-85.55 to -68.56) <0.001
Black -205.29 (-227.34t0 -183.24) <0.001 -178.50(-192.96 to -164.04) <0.001
Mixed -55.71 (-82.72 t0 -28.69) <0.001 -3862(-55.59t0-21.64) <0.001
Other -129.34(-163.71 t0 -94.98) <0.001 -103.81 (-123.68 t0 -83.93) <0.001
NS-SEC
1 0 0
2 -2240 (-5240t0 7.59) 0.143 -17.20 (-36.35 to 1.96) 0.078
3 -50.98 (-99.39 to -2.56) 0.039 -65.66 (-92.05 t0 -39.27) <0.001
4 -50.55 (-80.58 t0 -20.52) 0.001 -74.20 (-92.27 t0 -56.13) <0.001
5 -64.52 (-88.82 10 -40.21) <0.001 -71.98(-87.08 to-56.87) <0.001
Second or more than second attempt of UCAT 66.64 (42.69 to 90.60) <0.001 46.77 (33.07 to 60.47) <0.001
School-based preparation course 36.66 (20.25 to 53.07) <0.001
Official UCAT Tests 67.77 (52.01 to 83.53) <0.001
Other official UCAT resources -1.24(-141210 11.65) 0.851
Free commercial materials -13.95 (-31.88 t0 3.99) 0.127
Paid commercial materials 37.65 (24.81 to 50.49) <0.001
Time preparing
Did not prepare 0
0-10h 68.48 (-8.60 to 145.56) 0.082
11-20h 124.02 (48.37 10 199.67) 0.001
21-30h 131.75 (56.21 to 207.29) 0.001
31-40h 165.88 (90.06 to 241.71) <0.001
40+ hours 177.90 (102.12 to 253.69) <0.001
Bursary
No bursary received
Bursary received -12.12 (-33.51 t0 9.26) 0.266 -19.37 (-32.50 to -6.24) 0.004
Constant 2390.72 (2313.75 to 2467.68) <0.001 2577.32(2569.56 to 2585.08) <0.001

The first model used all eligible responders with non-missing values (n=5001). For each of the preparedness categories, the reference category is not being in the
category. For example, for ‘paid preparation materials; the reference category is those who did not report using paid preparation materials

these sections demonstrated a dose—response relation-
ship with time spent preparing. The researchers inves-
tigating the UMAT argued that these sections are more
easily answered using learned, specific problem-solving

skills whilst the verbal reasoning component is less ame-
nable to using learned techniques from coaching [12].

An important limitation of this study is the likeli-
hood of responder bias. Whilst the responders and
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Table 9 Binary logistic regression model with SJT Band 1 or 2 as the outcome using all included candidates and does not adjust for
preparedness (n=14,432). Binary logistic regression model with SJT Band 1 or 2 as the outcome and preparedness categories and
demographic variables as covariates using all responder (n =5439)

Variable Adjusted odds ratio p-value Adjusted odds ratio using all p-value
(95% CI) eligible candidates (95% Cl)
Gender
Female 1 1
Male 0.65(0.57t0 0.75) <0.001 0.62 (0.57 t0 0.68) <0.001
School type
Sixth Form/Further Education College 1 1
Grammar 1.32(1.09to0 1.59) 0.004 1.59 (14210 1.78) <0.001
Independent/ Private Fee Paying 1.53(1.241t0 1.88) <0.001 1.53(1.36t0 1.72) <0.001
Comprehensive 1.19 (0.95 to 1.48) 0.124 1.22 (1.07 to 1.40) 0.004
Other 0.74 (043-1.27) 0.274 0.86 (0.60 to 1.25) 0438
Ethnicity
White 1 1
Asian 046 (0.39t0 0.54) <0.001 0.55 (0.50 to 0.60) <0.001
Black 0.37(0.29t0 0.47) <0.001 0.45(0.39t0 0.53) <0.001
Mixed 0.64 (047 t0 0.88) 0.005 0.82 (0.68t0 1.00) 0.047
Other 040 (0.28t0 0.57) <0.001 0.58 (04710 0.72) <0.001
NS-SEC
1 1 1
2 01(0.71 to 1.47) 0.976 03 (0.83t0 1.27) 0.811
3 0.94 (0.55 to 1.58) 0.802 0.73 (0.56 t0 0.95) 0.021
4 0.73 (0.54 to 1.00) 0.047 0.68 (0.56 t0 0.81) <0.001
5 0.67 (0.52t0 0.85) 0.001 0.74 (0.63 to 0.86) <0.001
Second or more than second attempt of UCAT 228 (16610 3.13) <0.001 223 (1.861t0 2.67) <0.001
School-based preparation course 140 (1.15t0 1.71) 0.001
Official UCAT Tests 1.15(0.97 to 1.37) 0.110
Other official UCAT resources 0.94 (0.81 to 1.09) 0.401
Free commercial materials 1.04 (0.85 to 1.26) 0.729
Paid commercial materials 1.15(1.00 to 1.33) 0.055
Time preparing
Did not prepare 1
-10h 1.28 (0.61t0 2.71) 0516
11-20h 2.07 (099 to 4.34) 0.052
21-30h 2.28 (1.09 t0 4.76) 0.028
31-40h 3.64 (1.73 t0 7.66) 0.001
40+ hours 3.64(1.73t0 7.64) 0.001
Bursary
No bursary received 1 1
Bursary received 1.23(0.98 to 1.56) 0.078 1.05(0.92to 1.21) 0.468
Constant 148 (0.70t0 3.16) 0.308 4.10 (3.75t0 447) <0.001

For each of the preparedness categories, the reference category is not being in the category. For example, for ‘paid preparation materials; the reference category is

those who did not report using paid preparation materials

non-responders were largely comparable in terms of
whole numbers with regards to demographic characteris-
tics, those who responded performed significantly better
on the test. Although responders were unaware of their
test score when completing the survey, it is possible that

those who believed they had not performed well were less
likely to complete our questionnaire. We also acknowl-
edge the categories used for some of the variables, such as
ethnicity and school type, are very broad and as a result
there is likely to be a degree of variability within each
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280

230

180

130

80

30

MEAN DIFFERENCE IN UCAT SCORE (95%)

-20 0 HOURS 0-10 11-20 21-30 31-40 40+ HOURS
HOURS HOURS HOURS HOURS
TIME SPENT PREPARING

EFFECT OF TIME SPENT PREPARING ON UCAT SUBSECTION SCORE

——Abstract Reasoning ~ —#-—Decision Making  —#—Quantitative Reasoning Verbal Reasoning

100

80

60

40

MEAN DIFFERENCE IN UCAT SUBSECTION SCORE (95% Cl)

20

e 1
0 HOURS 0-10 HOURS  11-20 HOURS 21-30 HOURS 31-40 HOURS 40+ HOURS

-20
TIME SPENT PREPARING

Without error bars:

EFFECT OF TIME SPENT PREPARING ON UCAT SUBSECTION SCORE
—4—Abstract Reasoning ~ —#-—Decision Making ~ —A—Quantitative Reasoning Verbal Reasoning
80
70
60
50
40
30
20 >
10

0 o
0 HOURS 0-10 HOURS 11-20 HOURS 21-30 HOURS 31-40 HOURS 40+ HOURS
TIME SPENT PREPARING

MEAN DIFFERENCE IN UCAT SUBSECTION SCORE (95% Cl)

Fig. 2 Graphs of time spent preparing compared to UCAT performance both overall and in each subsection. The data has been generated from the
multiple logistic regression models outlined in the methods and results with error bars relating to the 95% confidence interval for each data point.
The mean difference in UCAT score for each category is compared to the average score for the ‘Did not prepare category (i.e. 0 h)
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group. An additional limitation is the lack of a measure
of prior academic attainment for each candidate, which
is a known predictor of UCAT performance [2] and may
possibly moderate the impact of preparation [13]. In the
future we plan to combine our data with the UKMED
dataset to allow adjustment for further confounders such
as academic attainment and to answer further research
questions such as the impact of preparation on the pre-
dictive validity of the UCAT. Similarly, in the absence of a
measure of pre-preparation UCAT score it is not possible
to determine at an individual level whether preparation
leads to an improvement in test performance.

We further acknowledge that there is likely a degree
of correlation within the different demographic and
preparedness variables, for instance between school
type and socioeconomic status or preparation time and
use of commercial materials. These inter-variable rela-
tionships may influence the independent effect of each
variable and further research to delineate this would be
useful (although was considered beyond the scope of
this paper). In addition, qualitative research investigating
candidate preparation in relation to socio-demographic
characteristics and social norms may further our under-
standing of the issues.

The effectiveness of preparation for cognitive tests may
be attributed to improving candidates’ test taking tech-
niques and pattern recognition skills but perhaps also by
increasing their familiarity with the test format and vari-
ous question types. Medical schools should be cautious
about presuming these types of selection tests only assess
inherent intellectual ability. It is possible that access to
preparation tools and support may partially explain the
association between higher UCAT scores and attend-
ance at a selective schools and higher socioeconomic
family background. The key implication, therefore, is
that addressing the differential in access to prepara-
tion resources may mitigate differences in performance
between socio-demographic groups. Suggested means
of achieving this include creating more freely available
resources through the UCAT website and increased
awareness of such resources.

Preparation was found to have little association with
performance in the SJT component, yet differences of a
large magnitude exist between ethnic and socioeconomic
groups; language, cultural and social norms may be
important determinants of SJT performance, rather than
preparedness.

Conclusions

This study has demonstrated an association between
use of preparatory materials and courses and scores in
the 2017 UCAT and demonstrated differential use of
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preparation resources among candidates from differ-
ent socio-demographic groups. We have also confirmed
previous reports of associations between candidate
performance and demographic characteristics includ-
ing ethnicity and family socio-economic status.
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