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A B S T R A C T

Despite substantial financial commitment to widening participation activities internationally, robust evidence
demonstrating ‘what works’ in facilitating disadvantaged learners to access Higher Education (HE) is remarkably
sparse. Much effort has been directed at measuring immediate post-intervention changes in the aspirations, at-
titudes and behaviours thought to drive access to HE, rather than actual access itself. Here, we present an
innovative quasi-experimental study of a multi-intervention outreach programme (UniConnect) consisting of
1,386 learners from the Aimhigher West Midlands database whose HE application results were known, while
controlling for multiple variables, including estimates of deprivation. The results showed that any engagement
with UniConnect, no matter how limited, was associated with an improved chance of achieving a place in HE, but
the type of engagement, the extent of engagement and the combination of types of engagement all mattered. The
more learners engaged with UniConnect, the greater were their chances of HE acceptance, but the benefit of each
additional engagement beyond five or six engagements was small. To our knowledge, these findings are the first
to indicate the number, type and combinations of interventions that are most effective in supporting progression
to HE. These results therefore have important implications for future practice, enabling funding for such work to
be used for optimal impact. Furthermore, we found large differences in success between schools, even when
controlling for several other variables; a finding which has important implications for future evaluation research.
1. Introduction

Across the world, there are persistent socio-economic and de-
mographic based inequalities in terms of educational qualifications.
These inequalities can have a detrimental impact on later life chances in
terms of employment, wealth, health and housing [1, 2, 3, 4]. James et al.
[5] concluded that internationally there are ‘persistent inequalities in
educational participation and outcomes, with major social inequities to higher
education in particular, despite mass education systems’ (p1) (see also [6]).
Regardless of educational achievement, there are also different expec-
tations of entering tertiary education amongst children of parents in
higher versus lower status occupations, although educational inequalities
differ across countries, suggesting that these inequalities are mutable [7].
In the UK, evidence suggests that inequalities are increasing, with more
than one in five of the population living in poverty [8]; an increase of
res).
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12.5% over 5 years. Successive governments have attempted to address
these inequalities through policies and funding to improve social
mobility. A focus of such policies has included attempts to improve
disadvantaged groups' lower progression rates into Higher Education
(HE); that is education beyond secondary level, most commonly offered
at a university or higher education college. These attempts are often in
the form of widening participation or ‘outreach’ programmes that aim to
increase expectations and intentions, attainment, attitudes, awareness,
and knowledge. In the UK, university outreach teams have driven such
initiatives under requirements and regulations set out by the Office for
Students (the HE regulator). Resource allocations to these initiatives are
large, and so the stakes are high; the UK Government anticipated spend
on widening participation by the HE sector in 2020–21 to reach around
£860m [9]. However, given the amount of resource historically and
currently allocated to these activities, robust and objective evidence on
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‘what works, under what circumstances and for whom’ is remarkably
sparse, Skilbeck arguing that, ‘a significant limitation in drawing general
conclusions for future action on the basis of ‘international good practice’ is the
dearth of evaluative research…’ [6].

Gorard and colleagues (p32) [10] conducted an extensive and far
reaching review of widening participation research in England, but found
that substantial proportions of the literature had to be excluded from the
review on the basis of either quality of evidence or inadequate reporting,
concluding that research on the efficacy of interventions is ‘a major
blindspot for the whole field’ (see also [11, 12, 13, 14]). Changes in atti-
tudes, aspirations, knowledge and behaviours are frequently cited as
evidence of impact of interventions, but in a review of almost 170,000
pieces of evidence, Gorard et al. [15] found little evidence of a causal link
between attitudes to education and either attainment or participation,
although an association was confirmed. Bergin et al. [16] found that in-
terventions were more likely to affect which institution participants
attended, than whether they attended at all. Robinson and Salvestrini
[17] provided a helpful updated review of evidence of the impact of
various widening access initiatives internationally, but progress has been
slow. They noted: (i) the challenge of inferring from these evaluations
which components of multi-intervention programmes have led to any
success - a difficulty that hinders generalisation of the results to other
programmes; (ii) the lack of evidence on the impact of actual enrolments,
as opposed to reported changes in aspirations and attitudes; and (iii) the
lack of evidence demonstrating causality. In their review, Robinson and
Salvestrini [17] categorised only three studies evaluating
multi-intervention outreach as providing evidence of causality (one
finding positive impact); the Transforming Access and Student Outcomes
(TASO) website lists four, just two of those reporting positive impact.
First, in the US, Bowman et al. [18] reported positive and significant
effects of the GEAR UP programme on enrolments and graduation. Sec-
ond, in the UK, Emmerson et al. [19] found a positive impact of an
Aimhigher programme on HE participation rates across Local Education
Authorities that did and that did not participate, although the effect
found was not statistically significant overall and the interpretation of the
results was hindered by a difficulty in disentangling results from a
separate programme.

Following the removal of funding for a national programme of co-
ordinated outreach, known as Aimhigher, the University of Birmingham,
Aston, Birmingham City University, University College Birmingham and
University of Worcester continued to collaborate with a model based on
partnership subscriptions and targets linked to their Access Agreements
(now Access and Participation Plans). This partnership is known as
Aimhigher West Midlands (Aimhigher WM) and conducts outreach ac-
tivities across 25 rural and urbanWest Midlands' wards. Aimhigher WM's
UniConnect programme (formerly known as the National Collaborative
Outreach Programme: NCOP) was established to support the govern-
ment's social mobility goals of increasing the number of young people
from underrepresented groups who go into HE, from wards where
participation was lower than might be expected given the GCSE results of
the young people who live there. The UniConnect programme aims to
address this unexplained ‘participation gap’ via increasing confidence
and motivation to succeed at school; expectation and intention to prog-
ress to HE; awareness and knowledge of HE; and attainment and learning
in Key Stages 4 and 5.

Morris and Golden [20] previously summarised research on the
impact of the national Aimhigher programme by a number of authors and
suggested that although there was evidence of the programme impact on
GCSE gains, there was no statistical evidence that it changed participants’
minds about going on to HE (although there was qualitative evidence
that it may have widened the horizons of certain groups). Chilosi et al.
[21] evaluated the effects of an Aimhigher programme on GCSE attain-
ment, HE applications and HE entries. They overcame reported ethical
and legal concerns regarding tracking of pupils by using multiple
regression analysis on cohort level (rather than individual) data and re-
ported a positive effect of Aimhigher on all three measures overall,
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although they also suggested that the programme may not have had the
desired effect of increasing HE entry in pupils from lower socioeconomic
backgrounds. The present report builds on previous work [22] evaluating
the effectiveness of UniConnect to provide a more innovative and sta-
tistically rigorous evaluation of the impact of UniConnect interventions
on the rate of successful Universities and Colleges Admissions Service
(UCAS: who operate the application process for all British Universities)
acceptances. More specifically, our analyses enabled us to estimate the
contribution of the different interventions that formed the intervention
programme, indicating which number, type and combinations of in-
terventions are most effective in supporting progression to HE. In our
methods section, we outline the interventions implemented, data
collected, variables used and the participant cohort and provide a sum-
mary of our general analysis strategy. In the results we detail the out-
comes of that strategy to provide information on: (i) the impact of
Uniconnect engagement, (ii) the most effective types and combinations
of Uniconnect engagement and (iii) the combination of other factors
associated with UCAS success. Finally, in the discussion we consider
more general learnings and recommendations from the data for opti-
mising multi-intervention outreach programmes, as well as potential
limitations of this study.

2. Materials and methods

2.1. Design

This was a retrospective, quasi-experimental study investigating the
extent to which engagement with UniConnect activities was associated
with successful application to HE. All learners included in the study were
eligible to participate in UniConnect activities but varied in the extent to
which they did so, including some who did not participate at all. This
allows us to examine the relationship between the number and type of
UniConnect activities participated in and the outcome of successful
application to HE. Participants were not randomly allocated to different
levels of UniConnect intervention; instead, the degree of engagement was
determined by a combination of the learners' and the schools’ choices.
For example, those who did not engage with UniConnect at all, may have
simply chosen not to out of lack of interest, or their school may have
chosen not to offer them the opportunity, perhaps because they were
deemed to have insufficient academic ability.

The critical outcomemeasure was UCAS application success, meaning
that the learner had been accepted onto a course of prescribed HE that
included HNDs, HNCs, foundation degrees, a degree or degree or grad-
uate level apprenticeship. Learners classified as ‘unsuccessful’ included
those who made unsuccessful UCAS applications as well as those who
made no application at all. There were three categories of independent
variables included in this study: Participant-related, School-related and
UniConnect Intervention-related.

Each partner involved in the Aimhigher consortium recorded their
own data on the Aimhigher tracking database. This database holds data
on pupils’ background characteristics and is employed to track pupils’
engagement within interventions. UCAS data was obtained directly from
schools via a standardised excel sheet and was then matched to records
from the Aimhigher database to allow us to explore whether there was an
association between HE outcome, frequency of engagement and inter-
vention type(s).

2.2. Participants

Participants in this study were drawn from a population of 2,706 18-
19-year old learners completing full time Level 3 qualifications selected
from the West Midlands UniConnect database who were due to make a
first application to university in the 2017/8 or 2018/9 application cycles.
The sample does not include individuals in this age group who were on
other career pathways such as completing part-time Level 3 qualifica-
tions, re-taking Level 2 qualifications, completing an apprenticeship, in
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employment or training. For this reason, the overall HE participation
rates of the UniConnect population will be lower than those stated here.

The sample considered here consisted of 51% of this larger cohort (n
¼ 1,386, 792 women, 57.1%) selected on the basis that the results of
their UCAS applications were known. A selective sampling approach was
employed, where data was requested from schools that had large
numbers (100 plus learners) or proportions (20%þ) of UniConnect
learners on roll and which received high levels of UniConnect resources
and funding; this included a payment for teachers to help to coordinate
activities, access to mentoring and tutoring and an Aimhigher WM
ambassador working in the school or college with the pupils. Data was
returned for 40 out of 46 schools in the 2017/18 cycle and 32 out of 40 in
the 2018/19 cycle. This provided a return rate across both years of 81%
of schools. The sampling approach meant that the learners mostly
attended larger schools but were otherwise broadly representative of the
larger cohort in terms of age and ethnicity. Seven hundred and eighty-six
(57%) learners applied to HE in the 2017/18 UCAS cycle and 600 (43%)
in the 2018/9 cycle.

Individual ages were not available, but most were in Year 13 of school
or their 2nd year at College (n¼ 1306, 94%) when they engaged with the
UniConnect programme meaning they would have been 16–18 years old.
Nearly three quarters of the learners self-identified as white (n ¼ 1009,
72.8%), mostly White-British (59.8%), 21.5% identified as Black or mi-
nority ethnic status (BAME) and 6% declined to define their ethnicity.
The largest BAME groups were 3.4% Black-British (Caribbean), 2.9%
Black-British (African), 2.7% Mixed (white-Caribbean), 2.5% Asian-
British (Pakistani), 1.9% Asian-British (Indian), 1.7% mixed (white and
Black-African) with other ethnicities making up less than 1% of the
sample.

Participants’ area of domicile was identified by the Census Area
Statistics (CAS) ward in which each learner lived. CAS wards are small
local areas used in the 2001 census that contain, on average 5,500 peo-
ple, although this varies widely. CAS wards included in this study were
rated as POLAR3 Quintile 1, meaning they were in locations where the
rate of participation in HE was in the lowest quintile in the UK, with an
average of 16.1% of all young people going to a University or FE College
compared to a national average of 37.4% [23].

Estimates of individual deprivation were derived from the 2019 En-
glish Indices of Deprivation measures (IoD2019) [24]. This is a post (zip)
code measure of disadvantage. In addition to a measure of overall
deprivation, IoD2019 provides estimates of deprivation by locale in
seven different domains: Income, Employment, Education, Health,
Crime, Barriers to housing and services and the Living Environment) and
the supplementary index of Income Deprivation Affecting Children Index
(IDACI) [25]. The IoD2019 and IDACI were available as rankings (from 1,
most deprived to 32,844, least deprived), deciles and, in some cases, raw
scores (Income, Employment, IDACI). The learners predominantly came
from relatively deprived areas. The median and lower and upper quar-
tiles scores on the IoD2019 and IDACI are shown in Table 1. As can be
Table 1. Median 2019 English indices of deprivation (IoD2019).

Deprivation Index Ranking
(out of 32,844)

Q1 Median Q3

Index of Multiple Deprivation 1,988 4,082 9,39

Income 1,855 3,999 10,1

Employment 1,867 4,215 10,5

Education and Skills 2,126 4,503 8,94

Health and Disability 2,871 5,142 9,87

Crime 5,289 9,296 14,1

Barriers to Housing and Services 5,479 9,176 15,6

Living Environment 5,766 11,730 20,1

Income Deprivation Affecting Children Index (IDACI) 1,549 3,956 10,2
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seen, the median scores on most measures placed these areas around the
12th percentile of all districts in England, although they did rather better
on ‘Crime’, ‘Barriers to Housing and Services’ and the ‘Living Environ-
ment’. In raw figures, 25% of the families in these areas experienced
deprivation relating to low income, the unemployment rate was 18% and
nearly a third (31%) of children lived in income-deprived families.

2.3. Schools

For convenience, the term ‘school’ is used here to include both
schools and FE colleges. Individual data on prior educational achieve-
ment was not available for individual learners, although all had been on a
Level 3 course before the UniConnect programme was launched which
means they must have achieved a good level of Key Stage 4 (GCSE)
attainment. Learners came from 42 different schools out of the 81 Uni-
Connect target schools with an average of 40 individuals each although
the numbers varied widely (SD ¼ 54.4; range: 1–270). Five schools
accounted for 46% of the total, each with more than 70 learners each, but
22 schools had fewer than 20 learners each and six had fewer than ten.
Information on each school was available including the number of
learners, the UCAS success, the average ‘A’ level performance (mean ‘A’-
level points achieved, progress, percentage achieving AAB grades,
average best grade, etc.), learner destination (HE, employment, appren-
ticeships), Office for Standards in Education (Ofsted) assessment, Uni-
Connect engagement and mean deprivation of the IoD2019 and IDACI
scores of the individual learners that attended them.

2.4. UniConnect interventions

The models of delivery varied between rural and urban schools, but
all interventions were classified into seven different types of activities as
shown in Table 2, which also shows the standard duration of each type of
activity and the number of times that each was delivered (by either
number of pupils or number of programmes). Of the 1,386 learners, 955
(69%) engaged in at least one UniConnect activity. The mean number of
engagements was 2.9, although the distribution was very skewed with
most users engaging on one or two occasions (Mdn ¼ 1). However, a
small number of individuals engaged frequently, with the top 1%
engaging more than ten times each. The most common form of engage-
ment was seeking information, advice and guidance (information and
guidance: 44%) followed by master classes (30%), mentoring (21%),
campus visits (9%), tutoring (3%), summer school (2%), work experience
(<1%) and other (<1%). As work experience and other activities were so
rare, involving around 1% of all learners, they were excluded from all
further analysis. All activities included some degree of information,
advice and guidance. A Venn diagram showing the co-engagement of the
five most types of UniConnect activity is shown in Figure 1 [26]. With six
different UniConnect activities, there are 63 possible combinations of
UniConnect activities, excluding no activity. However, most individuals
(94%) fell into one of only twelve combinations. It should be noted that
Percentile Raw Score

Q1 Median Q3 Q1 Median Q3

2 6.1 12.4 28.6

61 5.6 12.2 30.9 15.4% 25.0% 31.3%

34 5.7 12.8 32.1 11.4% 18.1% 23.1%

9 6.5 13.7 27.2

4 8.7 15.7 30.1

91 16.1 28.3 43.2

37 16.7 27.9 47.6

60 17.6 35.7 61.4

23 4.7 12.0 31.1 19.8% 31.1% 39.5%



Table 2. Typology of UniConnect activities.

Activity Delivery Period Duration Frequency # times activity delivered Time of year

Information Advice and Guidance Throughout year 0.5–7 h (average 2 h) Throughout year 1690 Sep–Jul

Masterclass Throughout year 1–7 h (average 3 h) Throughout year 699 Sep–Jul

Mentoring* 40 weeks 19 h Weekly 6 (programmes) Sep–Jul

Campus Visits Throughout year 2–7 h (average 4.45 h) Throughout year 296 Sep–Jul

Tutoring* 20 weeks 10 h Weekly 2 (programmes) Sep–Jul

Summer School 2–3 days 20–30 h Annual 34 Mar–Apr or Jun–Jul

Community Based Interventions 40 weeks 1–5 h (average 2 h) Weekly 1 (programme) Sep–Jul

* Both mentoring and tutoring sessions typically last for 1 hour.
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for all the data presented in this report, there is likely to be an element of
self-selection bias, as pupils with different demographics, socioeconomic
background and prior attainment characteristics were more likely attend
certain interventions than others. In practice, access to many of the ac-
tivities were organised through the schools and the extent to which these
activities were truly accessible to all learners varied according to local
practice. This means that those learners who did not engage with Uni-
Connect probably form a heterogeneous group that includes some who
were uninterested in engaging at all, some where the school did not
encourage or allow engagement and others who may have engaged had
the opportunity been made available.

There are five universities within the urban area, and each provided
two members of staff to support the co-ordination of activities within
schools. Recent graduates known as UniConnect Progression Ambassa-
dors were placed within embedded schools to deliver support for learners
(mentoring, information and guidance, and workshops for learners and
Figure 1. Venn diagram showing the percentage of co-engagements of the five mos
suppressed for data protection purposes.

4

parents/carers) and to facilitate their access to activities delivered by the
partner universities. In addition, these schools were provided with
additional funding to help appoint a member of staff to build capacity to
support the UniConnect programme. In rural areas, co-ordinators were
linked to schools to support the school's participation with UniConnect.
Rather than UniConnect Progression Ambassadors, Graduate Ambassa-
dors and FE mentors were commissioned to visit schools and offer online
support. In these rural areas, a commissioning model was run in which
schools bid for funding to deliver activities to meet the needs of learners
within their organisation which they would not otherwise be able to
afford to provide.

2.5. Statistical analysis

The dependent variable in all analyses was UCAS success (Yes/No).
Identifying predictors of a binary dependent variable was conducted
t common types of UniConnect activity. Percentage values below 1% have been
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using direct Logistic Regression using the χ2 test of significance for the
overall model, with -2 log likelihood ratio (LLR), the Cox& Snell pseudo-
R2 (CSR2) and case classification (including sensitivity and specificity) as
indices of the completeness of the model and for comparison between
models. Low -2 log likelihood ratios and Cox & Snell pseudo-R2 values
approaching 1 indicate better fit to the data. High χ2 values are also
associated with better fit but values can only be compared when they
have the same numbers of degrees of freedom. Sensitivity is the true
positivity rate, in this case, the percentage of individuals who were
predicted to achieve UCAS success out of all of those who did. Specificity
is the true negative rate, in this case, the percentage of individuals who
were predicted to have failed to achieve UCAS success, out of all those
who failed. Sensitivity and specificity rates of at least 80% are usually
required to be useful, although this very much depends upon context. The
importance of individual independent variables was assessed using the
odds ratio, Exp(B), with 95% confidence intervals as the index of sig-
nificance. The odds ratio is the ratio of the odds of the successful HE
application in one group (odds being the number of people who suc-
cessfully applied to HE divided by the number who were not successful)
to the odds of the positive outcome in the other group.

In the case where there was a single dichotomous independent vari-
able, relative risk was used as the index of importance instead of the odds
ratio. Although odds ratios are widely used, notably in Logistic Regres-
sion, they are commonly and erroneously misinterpreted as relative risks.
Relative risk is the ratio of the probability of the successful HE applica-
tion in one group to the probability of the successful HE application in the
other group, so for example, a relative risk of 1.5 would mean that the
group is 1.5 times, or 50%, more likely to have a UCAS acceptance than
the other group. The RRI's major advantage over the alternative measures
of UniConnect engagement is that it better reflects the relationship be-
tween engagement and the chance of progressing to HE. It is also simple
to derive from the number of engagements along with an estimate of the
associated probability of progressing to HE. As relative risks are more
intuitive to understand than odds ratios, they were used in preference
whenever feasible.

2.6. Ethics statement

The Aimhigher West Midlands programme has obligations set out by
the Office for Students to identify what interventions are most effective
for the public benefit in terms of closing gaps in school and higher ed-
ucation inequality. No new or additional data were collected for this
research and all data were anonymised.

3. Results

3.1. The impact of UniConnect engagement

Learners who engaged with UniConnect activities were much more
likely to progress successfully to HE (58%) than those who did not engage
(39%). This means that any engagement with UniConnect, nomatter how
limited, was associated with an improved chance of achieving a place,
giving a relative risk of 0.58/0.39 or 1.49. In other words, those who
engaged were nearly 50% more likely to be accepted into HE than those
who did not (95% CI [1.31, 1.70]). This effect, although highly statisti-
cally significant, was small (χ2df¼1 ¼ 43.1, p < .001; LLR ¼ 1875.4; CSR2

¼ .031) improving the correct classification of success to 58.9% from a
baseline correct classification rate of 51.9%. The sensitivity of 57.9% and
specificity of 61.3% were also poor.

It was considered that better classification might be achieved by
combining information from across all UniConnect activities and by
using the total number of UniConnect engagements, rather than a simple
measure of engaged/not engaged. Using the total number of UniConnect
engagements was found to be a significant predictor of UCAS success (χ2

¼ 29.24, df ¼ 1, p < .001; LLR ¼ 1890.1; CSR2 ¼ .021), but again, the
association was weak with 58.9% of cases correctly classified compared
5

to the baseline correct classification of 51.9% (sensitivity 55.1%, speci-
ficity 62.9%). Note that the higher LLR and the lower CSR2 suggest that
the total number of UniConnect Engagements is a poorer predictor of
UCAS success than the simple binary measure on engagement.

One reason for the poorer prediction of the total number of Uni-
Connect engagements (i.e. the Total Score) is because it assumes a linear
relationship between engagement and UCAS acceptance, such that the
more individuals engaged with UniConnect, the more likely they were to
achieve UCAS acceptance. However, most relationships of this type are
governed by a law of diminishing returns, whereby each increase in ac-
tivity provides a smaller additional effect until an asymptote is reached
where no further benefit is gained no matter how much the activity is
increased. In order to model this relationship we estimated the proba-
bility of UCAS success at different levels of UniConnect engagement. As
few individuals engaged with more than a small number of UniConnect
activities, we averaged across numbers of engagements to ensure suffi-
cient sample size in each bin to get a stable estimate of the response.
Specifically, we estimated the relative risk of UCAS success at activity
levels of 1, 2–3, 4–5, 6–7, 8–9, 10–11, 12–13, 14–15, 16–17 and �18
engagements, compared to no engagement, weighted by the number of
individuals in each bin and fitted a Brody curve, (a commonly used
monotonic growth function with easily interpretable parameters): see
Figure 2. The curve provided a good fit to the rata (adjusted R2 ¼ .90;
RMSE .09) that reached asymptote at a relative risk value of 1.69
meaning that no matter how much UniConnect engagement learners
have, they should not expect to improve their chances of UCAS success by
more than around 70% above those who did not engage.

This non-linear relationship between the number of UniConnect
Engagements and UCAS success provides a convenient way of esti-
mating each individual's likely benefit from their engagement with
UniConnect which we call the Relative-Risk Index (RRI), also tabulated
in Figure 2. This shows that engaging in a single activity raises the RRI
from 1.00 to 1.25 and raises the probability of progression to HE from
39% to 49%. In contrast, engaging in seven activities vs. six activities
changes the RRI from 1.64 to 1.66 and the probability of progression to
HE from 64% to 65%. At its greatest, engaging with UniConnect pro-
vided a nearly 70% greater chance of UCAS acceptance than someone
who did not engage. To get this full benefit however, more than a dozen
engagements might be required but 90% of the maximum benefit was
could be expected with as few as five or six engagements. Using logistic
regression, the RRI was found to be a significant predictor of UCAS
success (χ2 ¼ 59.4, df ¼ 1, p < .001; LLR ¼ 1859.6; CSR2 ¼ .042).
However, the association remained weak, with 58.9% of cases correctly
classified compared to the baseline correct classification of 51.9%
(sensitivity 55.1%, specificity 62.9%). Nevertheless, the RRI performed
substantially better as an index of the degree of UniConnect engagement
than either the total number of UniConnect engagements or binary
measure of UniConnect engagement and so was used in further analyses
(based on a higher CSR2 value and a lower LLR value).

3.2. The most effective types and combinations of UniConnect interventions

The different types of engagement with UniConnect were not all
equally effective. Figure 3a shows the relative risk of UCAS application
success by activity type (whether engaged with alone or in combination
with other activities) and it can be seen that the UniConnect activities
most strongly linked to UCAS acceptance were summer schools, campus
visits and information and guidance whereas tutoring offered no signif-
icant benefit.

Similarly, not all combinations of engagement types were equally
effective (see Figure 3b). Here, summer schools and combinations of in-
formation, campus visits and master classes were most effective. The
predictive value of the 14 most common combinations of UniConnect
activity together was explored using logistic regression with the 14 com-
binationsofUniConnect engagement enteredas a categorical independent
variable with ‘No engagement’ as the reference category. The resulting



Figure 2. Showing the relative risk of UCAS acceptance (�standard error) by the number of UniConnect engagements and the best-fitting growth curve (�95%
confidence intervals) Showing the relationship between Number of UniConnect activities, the relative Risk Score of Engagement and the expected probability of HE
progression.
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model was statistically significant (χ2 ¼ 68.75, df ¼ 14, p < .001; LLR ¼
1850.6; CSR2 ¼ .048) with 59.1% of cases correctly classified and rela-
tively good levels of sensitivity (74.6%), although the specificity was poor
(42.3%). Learners who engaged with a single type of UniConnect activity
tended to be less successful that those who engaged more widely. Com-
binations of activities that included summer schools did particularly well
(see Figure 3b), with the second-best combination being information and
guidance, master classes and campus visits.

To summarise the results so far, any UniConnect engagement was
associated with substantially better chance of UCAS success but the type
of engagement, the extent of engagement and the combination of types of
engagement all mattered.

3.3. Combination of other factors associated with UCAS success

So far, we have considered the impact of UniConnect interventions in
isolation and ignored other potential influences on UCAS success. How-
ever, to provide a comprehensive evaluation of the effect of UniConnect
interventions, we need to consider their effects in combination with other
6

possible influences on UCAS success. One way to do this would be to
expand the logistic regression analyses to include other independent
variables of interest (e.g. demographics, school, levels of deprivation) but
there is good reason to suspect that this approach would be suboptimal as
all the learners were nested within schools and different local commu-
nities, each of which is likely to have a significant effect on UCAS success.
In such cases, a multi-level analysis with categorical outcomes is appro-
priate and we adopted this approach following the analysis strategy
recommended by Heck et al. [27]. In the following analysis, the contri-
bution of the relevant independent variables to UCAS success was esti-
mated using robust multi-level logistic regression with UCAS acceptance
(Yes/No) as the dependent variable (IBM SPSS 26).

3.3.1. Level 1 fixed effects
The independent variables were (with a brief rationale for their in-

clusion) as follows:
Sex and Ethnicity. Women are more likely to attend university in the

UK than men [28]. Black, Asian, and ethnic minority learners are more
likely to enter HE than white learners, particularly amongst lower SES
Figure 3. Panel a) Shows the relative
risk of UCAS success for each type of
UniConnect activity compared to no
engagement. So, for example, the rela-
tive risk for Mentoring here refers to the
overall risk associated with Mentoring
regardless of whether it was engaged
with alone or in combination with other
activities. In contrast, Panel b) Shows
the relative risk of UCAS acceptance for
each of the twelve most common com-
binations of UniConnect activities where
each relative risk compares the risk in
the specified group to the risk of all
other combinations. In this case, the
relative risk for Mentoring refers to the
risk of engaging with Mentoring and
only Mentoring. Additional combina-
tions including all combinations
involving ‘Summer School’ and a
miscellaneous group of combinations
not otherwise included are also shown.



A.P. Burgess et al. Heliyon 7 (2021) e07518
communities. White ethnic groups made up 76.8% of those in HE but
84.6% of the overall population of England and the proportion of white
students fell by 37% between 2002/3 and 2017/18. Overall, low SES
white men have a significantly lower rate of university attendance than
white women, or men from BAME (Black, Asian and Minority Ethic)
communities. For these reasons, the interaction between sex (men/-
women) and ethnicity (white/BAME) was entered into the analyses.

Deprivation Indices. Deprivation is associated with lower educa-
tional outcomes. The association between deprivation indices and UCAS
success was investigated using the IoD2019 index of overall deprivation.
As the rankings scores were skewed, we used the log of the ranks. We
included the IoD2019 overall index of deprivation but, in addition, as we
wished to explore the specific contributions of each of the IoD2019
subscales (Income, Employment, Health, Crime, Barriers to Housing &
services, Local Environment) and the IDACI. To do this, we regressed
each subscale onto the overall index score in turn and estimated the re-
sidual scale for each. These residual scales provided an estimate of the
unique variance for each subscale (i.e. the variance not shared with the
overall index) and were independent of each other, thus avoiding prob-
lems of multicollinearity.

UniConnect Engagement. Although the precise combination of
UniConnect Activity provided the best predictor of UCAS success, we
elected to use the RRI of UniConnect Engagement as this performed
nearly as well as the combination measure but had the simplicity of being
a simple and easily estimated index that could be applied to all learners.

Rural/Urban. The type of location of the school (rural vs. urban) was
included as the structure of UniConnect interventions differed between
rural and urban schools.

3.3.2. Level-2 random effects
All learners and UniConnect interventions were nested within schools

and locations and for this reason both factors were considered as can-
didates for Level-2 random variables in the model.

We first considered school. Essentially, this involved determining
whether the variation in outcomes for learners in different schools was
sufficiently large to make including school as a random effect in the
model worthwhile. This was done by producing a multi-level model of
UCAS success with a single Level-2 random effect (i.e. school). The re-
sults of this analysis showed that the school attended was a significant
predictor of outcome (Odds ratio ¼ 1.444, t ¼ 2.989, p ¼ .003) and that
the variance between schools was significantly large (variance of the
intercept ¼ .326, z ¼ 2.680, p ¼ .007), accounting for approximately 9%
of the variance in outcome.

Area of domicile is an important indicator of the likelihood of
entering HE. As UniConnect interventions were focussed on CAS wards
where learners were least likely to attend university, (quintile 1 of
POLAR3), we used CAS wards as the identifier of area of domicile, but,
when this was tested, the model was not significant (Odds ratio ¼
1.101, t ¼ 1.248), p ¼ .212) and the variance between CAS wards was
not significantly large (variance of the intercept ¼ .056, z ¼ 1.3.06, p
¼ .192), so this was not included in the final model.

3.3.3. Final model
As data on ethnicity had been refused by 79 individuals, the sample

size for this analysis was 1,307 (94.3% of the total), of which 67.1%were
correctly classified in terms of their UCAS success (sensitivity 72.0%,
specificity 61.8%). The results of the Level-1 fixed effects - after inclusion
of the school variable as a random effect - are shown in Table 3 and
described below.

Sex and Ethnicity. BAME women (relative risk ¼ 1.41), white
women (relative risk ¼ 1.15) and BAME men (relative risk ¼ 1.43) were
all much more likely to attend university than white men. Women were
significantly more likely to achieve a university place than men (relative
risk of 1.10; 95% CI [1.04, 1.16]) which is somewhat lower than the
national average where 30%more women than men currently attend HE.
If we consider the seven largest ethnic groups in this sample, three
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showed substantially greater UCAS success than white learners (Asian
British-Indian, Asian British-Pakistani and Black British-African) with
relative risks of UCAS success of 1.51, 1.65 and 1.55 and only one group
(Mixed White and Black Caribbean) were significantly less successful
than their white counterparts (risk ratio ¼ 0.65).

Indices of Deprivation. Overall, UCAS success was not associated
with deprivation. Only the IDACI was significantly associated with UCAS
success (Odds ratio ¼ 0.28, t1269 ¼ -2.74, p ¼ .006). Note that the pre-
dictor was not the IDACI score per se but the residual of the IDACI score
regressed on to the IoD overall deprivation score. That is, learners living
in areas where the proportion of children affected by income deprivation
was higher than would be expected (i.e. more deprived), given the
overall level of deprivation in that area, were slightly more likely to
achieve UCAS success.

UniConnect Engagement. The relative-risk index of UniConnect
engagement remained associated with increased probability of UCAS
success (odds ratio 4.10; 95% CI [1.87, 8.99]) even with other factors
(school, sex, ethnicity and deprivation) considered. The interaction be-
tween RRI and Rural/Urban location was also significant (odds ratio
1.65; 95% CI [1.05, 2.59]) suggesting that there was a difference in
effectiveness of UniConnect interventions in favour of rural locations.

School. As already, noted, School was a significant random factor,
but with the addition of the fixed effects, the proportion of variance
accounted for fell slightly to 9.6% (variance of the intercept ¼ .350, z ¼
2.34, p ¼ .019). This made school a substantially better predictor of
UCAS success than any of the measures of UniConnect engagement dis-
cussed. Figure 4 shows the relative risk for each school compared to all
other schools. These showed a very wide range from the least successful
school, where learners have less than a third of the chance of entering HE
in comparison to learners at other schools (relative risk ¼ .32), to the
most successful school where learners were nearly twice as likely to be
successful (relative risk ¼ 1.94). In terms of UCAS success rates, and
ignoring schools with fewer than ten UniConnect learners, the rate of
success across schools ranged from 17% to 88%.

Given the importance of school in UCAS success rate, as a control
analysis, we investigated if this success rate was associated with varia-
tions between schools in UniConnect engagement – it was not. Similarly,
we tested whether variation in success rate was associated with variation
between schools in terms of levels of deprivation. In this case, there was
some evidence that schools with a higher proportion of learners living in
areas with greater education and skills deprivation than would be ex-
pected given the area's overall level of deprivation, tended to have lower
UCAS success rates, although it accounted for less than 8% of the vari-
ation. Overall, therefore, the variation in success rates observed between
schools is not accounted for by any of the variables that we measured.

4. Discussion

The primary finding of this study is that engagement with UniConnect
interventions was associated with a higher probability of being accepted
into HE. Although the type of engagement, the extent of engagement and the
combination of types of engagement all mattered, any engagement, no
matter how modest, significantly enhanced the learner's chance of UCAS
success. This was true even when other factors, like sex and ethnicity, the
school attended, rural vs. urban environment and the level of deprivation
were statistically controlled. Although this finding emerges from the UK,
the fact that it applies across such a broad range of conditions within the
UK suggests it is likely to be applicable in other contexts also.

Emmerson et al. [17] reported positive effects of an Aimhigher pro-
gramme, with greater effects on pupils from disadvantaged backgrounds.
Our results reaffirm this finding in individual pupils from disadvantaged
backgrounds, providing a robust statistical analysis and controlling for
several critical factors, including school and local area. We have also
extended the finding to include information on which components and
combinations of components of a programme have the greatest impact on
access to HE. The best combinations of activities for improving outcomes



Table 3. Showing the results of the multi-level logistic regression analysis.

Fixed Effects Coefficient S.E. t-value* p-value Odds ratio 95% C.I.

Lower Upper

Intercept (School) -2.11 0.55 -3.87 <.001 0.12 0.04 0.35

Sex* BAMEa

BAME women 0.91 0.25 3.70 <.001 2.49 1.53 4.04

White women 0.26 0.12 2.26 0.024 1.30 1.04 1.63

BAME men 0.87 0.22 3.98 <.001 2.38 1.55 3.65

Index of Deprivation 0.02 0.10 0.19 0.849 1.02 0.85 1.23

Income 0.58 0.94 0.62 0.535 1.79 0.29 11.21

Employment -1.11 0.63 -1.77 0.077 0.33 0.10 1.13

Education -0.12 0.33 -0.35 0.726 0.89 0.47 1.70

Health and Disability -0.63 0.41 -1.56 0.120 0.53 0.24 1.18

Crime -0.25 0.34 -0.74 0.458 0.78 0.40 1.51

Barriers to Housing and Services -0.16 0.37 -0.42 0.676 0.86 0.41 1.78

Living Environment -0.55 0.32 -1.71 0.087 0.58 0.31 1.09

IDACI -1.28 0.47 -2.74 0.006 0.28 0.11 0.69

UniConnect Engagement (RRI) 1.41 0.40 3.53 <.001 4.10 1.87 8.99

RRI by Rural/Urbanb 0.50 0.23 2.17 0.030 1.65 1.05 2.59

* df ¼ 1269;
a Reference Category: white man;
b Reference Category: Urban.
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in our analysis also included summer schools; although combinations of
information and guidance, master classes and campus visits were also
effective. Previous research has suggested that summer schools are
amongst the most effective interventions, although not necessarily the
most cost effective [29, 30, 31].

Our results also show how between five and six components in a
multi-intervention programme provide the optimal balance between
input and impact, although simply having engaged with UniConnect at
all was the single best predictor of UCAS success. Although it is generally
Figure 4. Showing the relative risk of UCAS success for learners attending each of t
learners. Each relative risk compares the risk of UCAS success in the specified group
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accepted that multi-intervention programmes are more effective than
single interventions (see e.g. [14, 17]), to our knowledge there has been
no previous research on the necessary, sufficient or optimal number of
interventions; our findings address this gap.

It was interesting to note that our results showed that the school
attended was a better predictor of UCAS success than any measure of
UniConnect engagement. Chowdry et al. [32] also noted the potentially
important role that schools seem to play in encouraging pupils from
lower socio-economic backgrounds to apply to higher status HE
he 36 largest schools plus a miscellaneous group of schools with fewer than ten
to the risk of all other schools combined.
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institutions. It is important to note for future evaluations of such pro-
grammes, therefore, that a comparison of participating vs. not partici-
pating schools would likely not provide a well-controlled study. Contrary
to expectations, area of domicile did not have a significant influence of
UCAS acceptance in our results. However, this was most likely a conse-
quence of our sample only including participants from areas with the
lowest participation in HE.

4.1. Limitations

Of course, given the study design, we cannot say with any certainty
that the UniConnect intervention was the cause of this beneficial
outcome. Although all learners were eligible to participate with Uni-
Connect, in practice, any individual's opportunity to engage emerged
from an unknown combination self-selection, school-selection and
UniConnect-selection. Self-selection, because those who were uninter-
ested in HE would be unlikely to engage. School selection, because each
school had limited access to UniConnect interventions and may have
selected learners deemed more likely to be succeed; and UniConnect
selection because the resources allocated to different schools varied by
location (rural vs. urban) and the number of pupils resident in target
wards. The result is that those learners who did not engage at all were a
heterogeneous group that did not engage for a variety of reasons.

Despite this limitation, the finding that there was a relationship be-
tween the extent of engagement and UCAS success provides better evi-
dence for the efficacy of UniConnect interventions. Similarly, the
apparent difference seen in the efficacy of the various interventions
(some of which, like tutoring, seem to have provided little benefit despite
the relatively large investment of time), indicates that the benefits of
engaging with UniConnect are unlikely to have been solely due to learner
selection. Other evidence comes from the overall UCAS success rate
which was much higher than would be expected based on the POLAR3
quintile of this sample and above the overall average of 49% of UK stu-
dents who took mainly Level 3 qualifications progressing to HE (Level 4
and above) in the year after they finished 16 to 18 study [33].

Unsurprisingly, prior attainment is considered a key factor in pro-
gression to HE. Indeed, it has also been shown that much (but not all) of
the gap in socioeconomic differences in progression rates to HE can be
attributed to socioeconomic differences in attainment [32]. The causal
direction of this association, however, is a matter of some debate, with
some proposing that lower attainment may be a result of perceived bar-
riers to HE [32]. A second limitation of our study was therefore that no
data were available on prior attainment.

Our data came from the schools the pupils attended, rather than the
pupils themselves, eliminating a potentially difficult source of response
bias. However, these schools would have garnered this information
mainly from UCAS acceptances and pupil reports, rather than actual HE
enrolment. A few students each year will accept a place but fail to enrol
making UCAS acceptance only a proxy measure. Furthermore, in terms of
the recording of outreach interventions, only outreach by consortium
partners was recorded, and not attendance at events provided by other
higher education providers outside of the region. It is therefore possible
that participants had a higher engagement in activities than those
recorded here.

4.2. Conclusions and future directions

Importantly, we have provided a robust statistical analysis showing
that the UniConnect programme has been successful in its aim to help
close the participation gap - with around 183 extra students in our sample
progressing to HE than would be expected with no engagement in the
programme. Our findings lead to clear recommendations for future
research and practice in this area. First, in order to make best use of
funding resources and pupil time, future intervention programmes
should encourage pupils to participate in at least one - but no more than
six - activities and should also consider the combinations of interventions
9

shown to be most effective. Whilst combinations involving summer
schools did seem to be effective, a combination of information, campus
visits and master classes was also shown to be highly effective and would
likely be more cost-efficient. Second, future evaluations of intervention
programmes should exercise considerable caution before employing
school-based comparison groups, because of the already evident differ-
ences between schools’ success in achieving pupil progression to HE.
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