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ABSTRACT ARTICLE HISTORY
The mass participation in higher education has led to greater spending by Received 8 July 2022
governments and students which has increased the focus on graduate Accepted 22 March 2023
outcomes. In England, the Office for Students (OfS) is planning to take

regylatory actlon,.usmg the Proceed metric, against unlvgr5|t|es .a'nd Employability; Ofs; B3
their courses which do not have 60% of students with positive regulations; proceed metric;
outcomes within 15 months of graduation. This study uses simulations graduate outcomes
to explore how effectively the Proceed metric can (a) identify the true

population level of positive outcomes, (b) explore the precision of those

estimates, and (c) accurately classify courses below the 60% threshold.

The simulation varied: level of positive outcomes within the population

(20-90%), sample size (40-1000), and the percentage of the population

sampled (30-90%). The bias (difference between sample and population

estimate), coverage probability (proportion of true population estimates

within the intervals), and precision of confidence intervals (average range

of confidence intervals) were calculated. Three main findings were (a) the

Proceed metric is accurate in terms of bias and coverage probability,

(b) the estimates lack precision, especially with small sample sizes, and

(c) the imprecision will impact the Proceed metric ability to correctly

classify courses below the 60% threshold. Governments seeking to collect

graduate survey data and use it to regulate universities should make

every effort to maximise sample size and should resist the temptation to

regulate at a micro-level (i.e. courses) since classification will likely be

inaccurate, especially for those just below the threshold.

KEYWORDS

Introduction

Many countries around the world have seen increased participation in Higher Education (HE) which
has resulted in larger debts for both governments and students (Bondar et al. 2020; OECD 2017). The
increased spending on HE has led to a focus on the value for money of the university experience with
a particular focus on graduate outcomes (Nghia et al. 2020). Governments around the world are
increasingly looking to measure and regulate universities to ensure a return on their investments
(European Commission/EACEA/Eurydice 2018). One example of such regulation is Englands’ Office
for Students (OffS) Proceed metric which requires all students on a course to have over 60% of gradu-
ates in a graduate-level job within 15 months otherwise regulatory action could include a monetary
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penalty, revoking a providers degree awarding powers or even deregistering a provider (Office for
Students (OfS) 2022). This research aims to explore the bias in estimating the number of graduates
in graduate-level jobs and how accurately it can determine whether a course is above the 60%
threshold. Whilst the findings of this study will be particularly relevant to England, it will also
provide valuable insights to other governments who may wish to follow a similar trajectory in
using graduate survey data to regulate universities. We shall now review the rationale for mass par-
ticipation in HE, provide an overview of international approaches to measuring and evaluating
employability, delineate in more detail England’s approach to measuring and regulating employabil-
ity, and outline the current study.

The rationale for mass participation in HE

From a government perspective, HE is seen as a way of increasing the knowledge and skills of its
workforce to be able to drive innovation, and productivity (Australian Government Department of
Education 2020; Business Innovation Department 2015). For example, Holland et al. (2013) find
that a 1% increase in the proportion of the workforce with a degree leads to a .2-.5% increase in
long-run productivity. There are negative consequences to mass participation in HE with the
obvious one being the cost of financing HE. For example, the average Organisation for Economic
Co-operation and Development (OECD) country spends 1.4% percent of its gross domestic
product per year on HE (OECD 2021). Another concern is over education where graduates with a
degree become employed in a role that does not require a degree or over skilling where graduates
get a role that does not require the skills developed in their degree program (Angeloni 2021). In both
cases, governments and students have a less favourable return on the investments they have made
in education (Dolton and Vignoles 2000; Quintano, Castellano, and D’Agostino 2008).

From a student perspective, HE is seen as attractive due to the graduate premium which is the
idea that investing time and financial resources into attaining a university degree will lead to
financial rewards in the future through accessing better-paid careers. For example, OECD (2017)
finds that on average students with a bachelor’s degree earn 48% more than those with school-
level education. However, there is nontrivial variability in the lifetime earnings across different
courses and different protected characteristics with some courses and groups receiving far less
than others (Britton et al. 2020).

The exact nature of this relationship between HE and labour market outcomes is debated with
two main competing theories: human capital theory and credentialism (Tomlinson 2008). Human
capital theory argues that the process of completing HE endows individuals with capital which
we can think of as knowledge, skills, expertise, etc. that improves that individuals capacity to be pro-
ductive employees (Angeloni 2021). On the other, the credentialist perspective suggests that individ-
uals compete with higher qualifications to stand out whilst businesses raise their entry requirements,
so jobs that were previously done without a degree now require one (James et al. 2013). Both gov-
ernments and students’ have substantial costs from engaging in HE and therefore there is a focus on
measuring and evaluating employability to ensure good outcomes.

International approaches to measuring and evaluating employability

Measuring employability

Measuring employability can be challenging with a variety of metrics to choose from each giving us
different information about how well students transition from HE into the world of work. For
example, across the European Higher Education Areas (EHEA) employability is monitored through
unemployment rates, earnings of graduates, and the vertical mismatch of graduates (where the
job does not require the qualification attained) (European Commission/EACEA/Eurydice 2018; Dom-
inguez and Gutiérrez 2022). The way employability measures are captured falls into two broad cat-
egories administrative data or graduate self-report surveys. Several countries use graduate surveys.
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For example, within the EHEA 38 countries have regular (i.e. France, Germany, and Austria) or ad-hoc
nationally representative graduate surveys (i.e. Romania, Croatia, and Slovakia). However, graduate
surveys have limitations, for example, they can be expensive, can have low response rates, sampling
can be biased (i.e. only those who are unemployed respond) or small samples could lead to poor
representation of the true population value (Schomburg 2011). Many of these limitations can be
avoided by using administrative data. For example, within the UK, the Longitudinal Education Out-
comes dataset provides insights into the earnings of graduates at one, three, and five years after
graduation (Department for Education 2017). However, administrative data will never be able to
provide insights into valuable questions like how satisfied graduates are with their careers. Policy-
makers are increasingly keen to develop a graduate survey to allow them to more efficiently allocate
funding to courses and universities with better graduate outcomes. One ongoing example of the
increasing prominence of graduate outcomes survey is the European Graduate Tracking survey
which aims to have 80% of member countries tracking their graduates by 2025 (European Commis-
sion 2021). The question we now turn to is how countries are using this data in their funding and
regulation of universities.

Evaluating employability

Governments can incentivise universities and prospective students to improve their employability
outcomes through a variety of different mechanisms which range from light information-based
approaches (i.e. providing average salaries by course to prospective students) to stronger
financial incentives/punishments; we review three strong mechanisms. The first approach utilizes
employability measures to alter the funding of universities either by directly impacting the
funding formula or via performance-based funding measures. For example, in Finland, the
number of employed graduates impacts the funding received by universities and polytechnics in
conjunction with other educational factors like the number of bachelor's degrees awarded,
student credit, etc. (Boer et al. 2015). The second approach sees governments adjusting the
number of places on courses or increasing the cost of courses depending on whether those skills
are needed in the labour market. For example, Australia’s job-ready graduate package aligns
funding to university courses that are deemed key to areas of study that will contribute to national
priorities (Australian Government Department of Education 2020). The third approach is to set
targets for specific employability metrics like unemployment rates, number of graduate-level jobs,
or earning levels of graduates and then take regulatory action against universities that do not
meet those standards via the imposition of fines, removing student funding for courses, etc.
However, if targets are based on self-report graduate surveys which have small samples and only
reflect a small percentage of the target population, the estimate of true employability values
could be inaccurate leading to universities facing financial and reputation damage unjustly.

England’s context and approach to measuring and regulating employability

There are 170 higher education institutions in the UK with 2.66 million students in 2020-2021, the
majority of which are undergraduates (1.94 million) (Universities UK 2022). Funding of HE is primarily
through tuitions fees and to a less extent direct teaching grants from government. Most UK students
can take out an income contingent tuition fee loan to pay for their studies and a maintenance grant
to help with living costs which are repaid if they earn over a certain threshold in the future (Institute
for Fiscal Studies 2022). Regulation of education and higher education is devolved in the UK with
England, Scotland, Wales, and Northern Ireland having separate regulations and regulators. The
focus of this work will be on the proposal by the Office for Students (OfS) who regulate English
HE providers. The OfS has recently introduced several key reforms including B3 conditions of regis-
tration, a modified Teaching Excellence Framework (TEF) aimed at evaluating teaching with HE and
Access and Participation Plans (APP) focused on widening participation with HE.
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The primary focus of this research is OfS B3 conditions of registration for English universities that
include the Proceed metric that requires a certain percentage of graduates within 15 months to be
engaged in a positive outcome which primarily will mean graduate-level employment, or further study
(Office for Students 2022a). The Proceed metric itself was first conceived back in 2020 by the OfS and
has been modified following feedback from the sector and round table discussion with stakeholders to
reach its present version (Office for Students (OfS) 2021). The Proceed’s metric percentage with a posi-
tive outcome depends upon the mode of study (full-time, part-time, and apprenticeships) and levels of
study (first degree, other undergraduates, etc.). So, for example, a full-time first-degree provision will
need to attain 60% of graduates with a positive outcome whereas, full-time taught masters are expected
to have 70% with a positive outcome (Office for Students 2022b). In addition, to the thresholds by mode
and level of study, there are additional split indicators that they may choose to investigate like course,
disability, ethnicity, sex, etc. For the current study, we focus on the 60% threshold for a course being
studied full-time at the undergraduate level on their first degree since this represents a large proportion
of the student population (i.e. 67% of the total student population in 20/21 (Higher Education Statistics
Authority (HESA) 2022a)). The OfS will begin investigating universities when the 90% confidence interval
is below the set threshold and will take regulatory action when the 95% confidence interval falls below
and does not include the threshold (Office for Students 2022a, 62). Failure to hit the threshold with the
95% confidence interval could lead to the OfS (a) penalising the institution with a £500,000.00 fine, (b)
restricting students’ access to finance on courses, or (c) restricting universities’ degree awarding powers
and other potentially unpalatable actions for courses they regard as ‘low quality’(Office for Students
20223, 66). The implications for English universities which fall below the Proceed metric are clear and
with more countries collecting graduate outcomes data (European Commission 2021) there will be a
temptation for other policymakers to follow suit in regulating graduate outcome data. Therefore, the
HE sector, policymakers, and politicians must understand the challenges of sample size, sampling,
and misclassification that will undermine the effectiveness and legitimacy of such regulation.

Current study

The objective of this simulation is to explore the accuracy of the OfS Proceed metric in identifying
students with positive outcomes and to determine how effectively it can identify courses below
the 60% threshold. Simulation from a statistical perspective is a study that repeatedly generates syn-
thetic data for a virtual population and then takes repeated random samples from that population
under pre-specified conditions that can be varied across different simulation scenarios (Boulesteix
et al. 2020). For example, we can generate a synthetic population of graduates of a certain size
with a certain percentage of graduate-level employment. The strength of conducting a simulation
study is it can provide insights into how biased the estimates of positive outcomes are (i.e.
sample estimate vs true population percentage in graduate jobs), the coverage probability of confi-
dence intervals (i.e. the probability that confidence interval will contain the true value), the precision
of the confidence intervals (i.e. how wide are they), and the likelihood of correctly or incorrectly clas-
sifying courses below the 60% threshold (Morris, White, and Crowther 2019; Boulesteix et al. 2020).
This research explores three crucial questions: first, how do factors like percentage sampled and
sample size impact the accuracy of estimating the true level with positive outcomes? Second,
how precise are the OfS confidence intervals? Third, what conditions of sample sizes and percentage
sampled are required to correctly identify courses below the 60% threshold?

Method
Simulation description

This study is a simulation study designed to replicate the OfS B3 Proceed metric which is itself based
on the data collected from the graduate outcomes survey. In our simulation, we vary three key
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variables. First, the percentage of graduates in the population with a positive outcome varied from
20% up to 95% increase by 5% increments (i.e. 20%, 25%, ..., 95%). These levels were chosen as
limits because anything less than 20% was not likely to be identified as above the 60% target and
anything greater than 90% would be unlikely to be identified as below the threshold. Second, we
vary the population size from 40 students up to 1000 students going up in increments of 10.
These limits were chosen as it was thought to be unlikely that courses below 40 students would
be included as the OfS does not use samples less than 23 students (Office for Students 2022c).
Third, we varied the percentage sampled from the population from a minimum of 30%, as set by
the OfS, to 90% going up in increments of 5% (i.e. 30%, ..., 90%)(Office for Students 2022d).

Simulation procedure

To create the simulation, we followed the following three steps: data generation, sampling of the
data, and calculating statistics from each of the samples.

First data generation involved the creation of 97 data frames each with 16 variables. The 97 data-
sets went from 40 rows (i.e. student outcomes) in length up to 1000 rows long in ten increments per
dataset (i.e. the second dataset had 50 rows). Each row symbolises a graduate with a positive
outcome (1) or negative outcome (0). Each variable within a data frame represented a population
with a certain percentage of positive outcomes. The first variable in a dataset had 20% of the
rows with a 1 symbolising a population with 20% positive outcomes whilst, the second variable
had 25% with a positive outcome and this percentage increased by 5% in each variable till the
16th variable which had 95% with a positive outcome.

The second step was to take a randomly selected sample, without replacement, from each of the
16 variables in each of the 97 datasets. This sample varied from 30% of the population to 90% of the
population. This process was then repeated 100 times for each of the 16 variables in all 97 datasets.

Finally, from each of the samples, three statistics were calculated. First is the percentage with a
positive outcome/graduate job. Second, the Jeffries 95% confidence interval and third, the Jeffries
90% Confidence interval. Jeffries confidence intervals were chosen by the OfS as they are known
to have favourable properties when estimating intervals on binomial proportions and when used
on small samples (Brown, Cai, and Dasgupta 2001; Office for Students 2022d). Due to OfS not
using a student population of less than 23, any samples with less than this number were
removed before analysis (20,800 cases were removed). The final dataset had 1,996,800 observations.

Simulations were performed using four packages (‘tidyverse’, ‘DescTools’, ‘kableExtra’,Metrics’)
with R Studio (version 1.4.1717) running R version 4.1.1. All the code and data are accessible at
the  Open Science Framework  (Reviewer link: https://osf.io/rgxap/?view_only =
737009e364f74351b7bace98e6461b92).

Simulation outcome measure

The performance of the Proceed metric was evaluated using the following four measures: bias, error
in the coverage probability, precision, and misclassification.

Bias represents the extent to which the sample estimated percentage with a positive outcome
varies from the population level with a positive outcome (see Figure 1) (Morris, White, and Crowther
2019). Coverage probability refers to the proportion of true population values captured within the
confidence interval (Agresti and Coull 1998). Both bias and coverage probability give us a sense
of the accuracy with which the OfS Proceed metric can correctly identify the actual level of graduates
with a positive outcome. Precision refers to the average range of the confidence intervals (Montori
et al. 2004). Misclassification in this instance will refer to either when the confidence intervals for a
population with less than 60% with a positive outcome crossed the 60% threshold or when the confi-
dence interval for a population with 60% (i.e. false positive) or greater positive outcomes and confi-
dence intervals that are below that threshold (i.e. false negative). For example, Figure 1 has a
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Figure 1. This graph depicts 100 estimates from a population with 50% positive outcomes and a sample size of 150 students. Bias
is captured by the distance from each point to the bold line. Precision is the average range of the confidence intervals (distance
between the top and the bottom of the confidence interval).

population of 50% with positive outcomes and shows no sign of misclassification since all confi-
dence intervals fall below the 60% threshold. Finally, all standard deviations reported refer to 1 stan-
dard deviation above or below.

Results
Bias and coverage probability by percentage sampled and sample size

Table 1 shows that the mean level of bias is very small indicating that the sample estimate is very
close to the true population value across all levels of the percentage sampled. Coverage probability

Table 1. Shows that the average level of Bias (difference between sample and population estimate) was generally small and
became smaller as percentage sample increased. The Coverage Probability remained close the expected 95% and 90%
confidence intervals across the percentage sampled.

% Sampled  Number of data points in Simulation ~ Bias SD  Coverage Probability 95% ClI  Coverage Probability 90% Cl

30 148800 —0.06 4.23 94.84 89.92
35 150400 —0.05 4.02 94.86 89.79
40 152000 —0.06 3.85 94.91 89.92
45 152000 -0.05 3.62 94.98 89.96
50 153600 —0.04 3.52 95.15 90.06
55 153600 -0.04 338 95.09 89.93
60 155200 —-0.01 3.30 95.17 90.11
65 155200 -0.02 3.19 95.12 90.02
70 155200 -0.01 3.07 95.03 89.93
75 155200 -0.01 296 95.11 90.07
80 155200 —-0.02 286 95.13 90.14
85 155200 -0.02 279 95.11 90.12

90 155200 -0.01 270 95.15 90.20
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was good at around 95% for the 95% confidence intervals and fluctuating around 90% for the 90%
confidence intervals as would be expected. This did not seem to change much with varying levels of
the percentage sampled.

Table 2 illustrates bias is within a percent of the true population level and generally becomes less
biased as the sample size increases up to around 350. Equally, the standard deviation of bias reduces as
sample size increases with less variability within samples over 100. The coverage probability appears to
fluctuate randomly around the 95% mark with the 95% confidence intervals and around 90% for the
90% confidence as would be expected. So, large sample sizes reduce bias and especially the variability
in the bias estimates but do not appear to cause an issue for coverage probability.

The precision of confidence intervals by different levels of percentage sampled and
sample size

Table 3 shows that the average range of 95% confidence intervals goes from 14.96% to 9.35% redu-
cing as the percentage sample size increases. Whilst the average range of 90% confidence intervals
varies from 12.59% to 7.86%. This large average range for the confidence interval, especially the 95%,
will likely impact the OfS’s ability to discern between courses above or below the 60% threshold
which we explore in more detail in the next section.

Table 4 highlights that samples of less than 50 students will produce imprecise confidence inter-
vals with an average range of 26% for 95% confidence intervals and 22.59% wide for 90% confidence
intervals. When samples increase over 100 the average confidence interval has reduced to 14.93% for
95% confidence intervals and 12.55% for 90% confidence intervals. When samples increase to above
300, the width of the 95% confidence interval falls below 10% for both the 95% and 90% confidence
intervals. The relation between sample size and confidence intervals is highlighted in Figure 2. So,
whilst variability in confidence intervals does reduce as the percentage sampled increases the
sample size appears to be a key factor with samples below 100 having particularly large confidences
which will reduce the OfS’s ability to accurately discern whether courses have met the 60% criteria.

Correctly classifying population scores of graduates with less than 60% attaining a
positive outcome using 95% and 90% confidence intervals

Table 5 shows with a population level of 45% attaining a positive outcome 5.95% of cases will have

an upper 95% confidence interval above the 60% threshold. When at a population level, there are

Table 2. lllustrates that bias (difference between sample and population estimate) and the error around the bias reduces as
sample sizes increase. Coverage probability remains around the expected levels for the 95% and 90% confidence intervals.

Sample size  Number of data points in Simulation  Bias SD  Coverage Probability 95%  Coverage Probability 90%

24-50 102400 079 732 95.14 89.89
51-100 195200 0.06 5.15 94.96 89.90
101-150 193600 -021 391 94.98 90.02
151-200 193600 -0.18  3.29 95.06 90.04
201-250 192000 -0.18 293 95.02 89.75
251-300 196800 -0.13 2,66 94.85 89.68
301-350 164800 -0.09 243 95.00 89.99
351-400 147200 —-0.05 224 95.31 90.16
401-450 126400 0.03  2.09 95.51 90.38
451-500 102400 0.00 1.99 95.33 90.27
501-550 92800 0.03 1.90 94.91 90.02
551-600 78400 0.03 1.82 94.90 90.26
601-650 62400 -0.01 1.78 94.49 89.76
651-700 51200 —-0.04 171 94.85 89.76
701-750 40000 -0.04 163 95.22 90.41
751-800 28800 -0.01 157 95.46 90.92
801-850 19200 —0.01 151 95.54 91.25

851-900 9600 —-0.04 153 94.82 89.80
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Table 3. Demonstrated how as Percentage sampled increase the precision of the confidence intervals improves with smaller
ranges with less variability in the range which is true for both the 95% and 90% confidence interval.

% Number of data points in Average range of SD of range of Average range of SD of range of
Sampled Simulation 95% Cl 95% CI 90l 90% Cl
30 148800 14.96 6.07 12.59 5.14
35 150400 14.10 5.98 11.86 5.07
40 152000 13.38 591 11.26 5.00
45 152000 12.66 5.62 10.64 4.75
50 153600 12.23 5.74 10.28 4.86
55 153600 11.69 5.52 9.83 4.66
60 155200 11.40 5.70 9.59 4.82
65 155200 10.98 5.50 9.23 4.65
70 155200 10.58 5.30 8.89 4.48
75 155200 10.24 5.15 8.60 435
80 155200 9.91 4.98 8.33 4.21
85 155200 9.62 4.85 8.09 4.09
90 155200 9.35 4.71 7.86 3.98

50% with a positive outcome and then 20% of cases will have 95% upper confidence interval above
the threshold. At a population level of 55% with a positive outcome then 57% of cases will have
upper confidence above the 60% threshold, so over half of these cases will not meet the criteria
of strong regulatory action and 45% will not be investigated at the 90% confidence interval. On
the other side, there will be 3.41% of cases where the population level with a positive outcome is
at the 60% threshold yet their upper 95% confidence interval will suggest they are below the
60% threshold. So, University ‘X’ could find themselves below the 60% threshold due to sampling
when in fact, the unknown population level of positive outcomes was 60% whereas, University ‘Y’
could have 55% with positive outcomes yet due to sampling error the confidence intervals do not
correctly identify it as below.

Correct classification of courses below 60% by percentage sampled and sample size

Figure 3 highlights that as the percentage of graduates with a positive outcome in the population
gets closer to the threshold the larger the percentage sampled must be to correctly identify those
below the threshold. For example, when the level of graduates with positive outcomes in the

Table 4. Shows how smaller sample sizes can have quite imprecise confidence intervals with a large range which becomes more
precise as sample size increases which is true for both the 95% and 90% confidence intervals.

Sample Number of data points in Average range of SD of range of Average range of SD of range of
Size Simulation 95% Cl 95% Cl 90 Cl 90% Cl
24-50 102400 26.76 6.20 22.59 5.32
51-100 195200 19.18 4.16 16.15 3.53
101-150 193600 14.93 2.94 12,55 248
151-200 193600 12.66 2.40 10.64 2.02
201-250 192000 11.19 2.09 9.40 1.76
251-300 196800 10.12 1.88 8.50 1.58
301-350 164800 9.31 1.73 7.82 1.45
351-400 147200 8.67 1.61 7.28 135
401-450 126400 8.14 1.50 6.83 1.26
451-500 102400 7.71 1.42 6.47 1.19
501-550 92800 7.34 1.35 6.16 1.13
551-600 78400 7.01 1.28 5.88 1.08
601-650 62400 6.72 1.23 5.64 1.04
651-700 51200 6.47 1.18 5.43 0.99
701-750 40000 6.24 1.14 5.24 0.96
751-800 28800 6.04 1.10 5.07 0.92
801-850 19200 5.86 1.06 4.92 0.89

851-900 9600 5.68 1.04 4.76 0.87
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Figure 2. These graphs show reductions in the width of 95% confidence intervals as sample size increases at varying levels of the
percentage sampled. Each box presents a certain percentage of the absolute population sampled from 30% to 90%.

population is at 40% or below then the percentage with upper confidence above 60% remains below
5%. When there are 50% within the population with a positive outcome then with 30% sampled on
average 33% would not be identified as being below the threshold, and even when 90% of the popu-
lation is sampled 13% would be classified as not having strong enough evidence of being below the
threshold for regulatory action. With 55% of positive outcomes in the population then at 30% of the
population sampled there would be 73% of cases with an upper confidence interval above 60%. This
reduces to 43% not being identified as being below 60% when 90% of the population is sampled.

Figure 4 demonstrates that small sample sizes of 100 or less can lead to an inability to accurately
identify courses below the 60% threshold even when the graduate outcomes are as low as 40 or 45%

Table 5. Demonstrates that as the percentage in the population with graduate jobs gets closer to the 60% threshold the less
likely they are to be classified below the 60% threshold.

% Population in Graduate Job Number of data points in Simulation % UCI 95 Less 60 % UCI 90 Less 60
20 124800 0.00 0
25 124800 0.06 0.02
30 124800 0.39 0.2
35 124800 1.13 0.76
40 124800 1.27

45 124800 5.95 4.09
50 124800 20.05 15.35
55 124800 57.08 45.64
60 124800 96.59 93.68
65 124800 99.98 99.94
70 124800 100.00 100

75 124800 100.00 100

80 124800 100.00 100

85 124800 100.00 100

90 124800 100.00 100

95 124800 100.00 100
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Figure 3. These graphs depict the percentage of cases where the upper 95% confidence interval will not be at or above the 60%
threshold by the percentage of the population that is sampled. Each graph represents the percentage with a positive outcome/
graduate job in the population starting from 20% top left to 95% bottom right. The dashed line represents the 5% level of error
expected using 95% Cl.

with positive outcomes. For example, when 45% have a positive outcome within the population with
a sample of 50 or less there is a 56% chance it will not be correctly identified as being below the
threshold. As the percentage with positive outcomes increases to 50% and 55% having a positive
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Figure 4. The graphs illustrate the percentage of cases where the upper 95% Cl will not be at or above the 60% threshold by
sample size that is sampled. Each panel indicates the percentage with a positive outcome in the population starting from 20%
top left to 95% on the bottom right. The dashed line represents the 5% level of error expected using 95% Cl.
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outcome in the population then 84.77% and 94.5% of courses cannot be correctly identified at the
95% level as being below the threshold. The second point the graph makes is that as the percentage
with positive outcomes gets closer to the 60% threshold increasingly large sample sizes are required
to accurately identify those below the threshold. For example, with a sample of 51-100 then it is not
until there are 45% with positive outcomes in the population that incorrect identification of courses
starts to increase up to nearly a quarter of courses (24.66%) which then further increases to over half
(57.88%) and over three quarters (87.43%) at 50% and 55% in graduate-level jobs. When sample sizes
are over 100 then the majority (less than 5%) will be correctly classified as below 60% up until 50% of
graduates have a positive outcome. At 50% of graduates with positive outcomes then a sample size
of over 100 leads to 40% of courses not being correctly identified as below the 60% threshold. It is
not until the sample reaches over 350 that the percentage of courses not identified as below the
threshold drops to around 5%. When 55% of the population has a positive outcome then no
sample size up to a 1000 drops below 10% of courses being correctly classified as below the
threshold. This figure illustrates the challenges of correctly identifying courses that have fallen
below the threshold (60%) when sample sizes are small and even if sample sizes are large once
the population level reaches 50 or 55% with positive outcomes there will be substantial numbers
of courses that cannot with confidence be identified as below the threshold.

Discussion

The current research explored how well the OfS Proceed metric could identify the true population
level with a positive outcome and crucially, how accurate it is at distinguishing between those
courses that fall below the 60% threshold and those courses that don’t. These questions are of fun-
damental importance to English universities, the OfS, and the English government as there are sub-
stantial financial and reputational consequences should the Proceed metric be inaccurate or unable
to correctly identify courses that fall below the target. Within this context, this study makes three
important contributions to the efficacy of using graduate survey data to regulate universities.
First, the Proceed metric does appear to be accurate at a population level, in terms of bias and cover-
age probability, even when the sample size and the percentage sampled are small. Second, the pre-
cision of these estimates is relatively imprecise especially when sample sizes and the percentage
sampled are small. Third, this lack of precision means that it does not distinguish well between
courses that are below the 60% threshold. We shall now review each of these three findings, high-
light wider issues with the Proceed metric, and outline limitations within the present simulation.

First, the accuracy of the Proceed metric regardless of sample size and percentage sampled is
good. The coverage probability fluctuated closely to the 95% and 90% levels for both the 95%
and 90% confidence intervals. This illustrates that most of the time the true population of positive
outcomes will be included within the lower and upper bounds of the confidence interval in most
samples irrespective of the sample size and percentage sample. It also supports the idea that gradu-
ate surveys can be used by other countries to accurately identify the true population value of gradu-
ates with positive outcomes from relatively small samples. However, it ought to be noted that the
Proceed metric only provides information primarily on whether students have achieved pro-
fessional-level work it does not tell us anything about the quality of the work they do in terms of
employment, work-life balance, job design (use of skills, progression opportunities, etc.), social
support and other factors of good quality work (CarnegieUk Trust 2018). The Proceed metric also
imposes a measure of what is successful based upon whether the job is deemed professional as
opposed to taking a student-centred approach what they deem to be a success through whether
they find the work meaningful and whether it fits in with their life goals.

Second, the confidence interval can on average be relatively wide meaning that the true value
could fall between a large range of numbers. Whilst, increasing the percentage of the population
sampled doesn’t help to reduce the precision increasing the sample size does with sample sizes
over 300 with an average range of confidence around 9%. Previous research has found that the
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Jeffrey interval can be wider (i.e. less precise) than other intervals (Franco et al. 2019; Dean and
Pagano 2015). Meaning that changing from the Jeffries confidence interval to another method of
calculating confidence intervals like the Wilson’s could increase the precision of confidence which
would ultimately lead to more accurate identification of courses below the 60% threshold. Future
simulation studies are required to explore the best types of confidence interval to use with this data.

Third, the imprecision within the confidence intervals makes it difficult to identify courses that are
well below the 60% threshold. For example, when only 35% of the population has a positive
outcome and the size of the course is 50 or less then 21% of the time it will not be identified as
below the threshold. Furthermore, the closer that the true population value gets to the threshold
the larger the sample size required to correctly identify courses below the target. For example,
with 50% of the population with a positive outcome, a sample of over 300 is required to ensure
that 90% of courses are identified as having not met the target.

Limitations

No simulation is definitive and whilst it can shed light on important issues like accuracy, precision,
and misclassification it can’t account for other factors that will influence estimates(Morris, White, and
Crowther 2019). This simulation cannot speak to the important issue around what should and should
not qualify as a graduate-level job. For example, a senior care home worker who provides support
and comfort to those who are dying would be classified as a non-graduate level position whereas
a sales accounts and business development manager would be a graduate-level position. One pro-
vides invaluable comfort to people and has obvious social benefits whilst the other looks at sales
data and handles customer accounts.

Conclusions

This research has shown that a graduate outcome survey can when conducted appropriately
provide an accurate estimate of the true population level with positive outcomes. However,
when sample sizes are small and/or the percentage sampled is small these estimates lack precision
which in turn impacts the regulator’s ability to correctly classify courses as below the threshold.
Several studies suggest one reliable way to increase response rates is through offering financial
incentives (Church 1993; Singer et al. 1999) which ought to be considered given response rates
to the Graduate Outcome survey have been 52% or below for the last three iterations of the
survey (Higher Education Statistics Authority (HESA) 2022b). These findings have important impli-
cations for the OfS and English universities which are undergoing the first Proceed assessment this
academic year. For instance, it would be unwise for universities to decide to close small courses
where positive outcomes fluctuate around 50% or 55% since they are unlikely to be identified
under the 60% threshold. From an international perspective, countries that plan on developing
graduate outcome surveys should attempt to design and collect data to maximise sample size
and percentage sampled and should avoid attempts at regulating at a micro-level especially if
thresholds are to be applied. Even more radically future regulation could avoid the challenges
highlighted by this simulation around sample size, precision, and misclassification if regulation
focused less on student outcomes but on processes universities invested in enhancing their
student employability. For example, employability initiatives within subject areas, university
employability strategies, employer engagement within the curriculum. Alternatively, countries
that do use graduate outcome measures would also do well to remember that the benefits of
HE extend well beyond attaining professional-level jobs with HE also leading to citizens being
more like to vote, lead healthier lifestyles, engage in more volunteering, and provide more edu-
cational activities for their children (Ma, Pender, and Welch 2016). A more comprehensive
measure of the value of HE would be holistically designed to capture a broad range of outcomes
beyond professional-level employment.
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