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Abstract

This paper investigates potential grade 12 learning losses in 2020 using applications and
enrolment data from the University of Cape Town (UCT). Using difference-in-difference
strategies, we find suggestive evidence of learning loss in the state National Senior Certificate
(NSC) in 2020 among both applicants and enrolees. For enrolees, we observe lower first-year
academic performance, as measured by Grade Point Average, among those who enrolled in
2021 and wrote the 2020 NSC, compared to students who enrolled in 2021 but wrote the NSC
in before 2020. In the applications data, we observe a negative change in the relationship
between a student’s grade 11 and grade 12 marks compared to pre-pandemic trends.
Specifically, given grade 11 marks, we observe lower average NSC scores for students who
wrote the NSC in 2020, compared to similar students in previous years. The effect appears to
be driven by students at the lower end of the grade 11 academic performance distribution in
the UCT data.

Despite expectations that the impact of school closures in 2020 may have differed by
school quintile, the UCT applications data indicate similar effects across school quintiles. This
could potentially reflect the prioritisation of grade 12s during school closures, or the select
sample of students who apply to UCT from under-resourced schools. The improved maths
performance that we observe for writers of the 2020 NSC in the applications data was not
expected, but this could reflect adjustments to individual NSC subjects. Overall, this study
sheds light on the complexities of quantifying learning losses, particularly at the nexus of
secondary and tertiary education, and prompts a need for ongoing investigation on the longer-
term ramifications of learning losses (e.g. on performance at tertiary level over time and
changes in the composition of who enrols).



1 Background, objectives and contributions

Following the wake of the COVID-19 pandemic in South Africa, a number of studies
have documented learning loss across the primary (Ardington et al., 2021) and secondary
school systems (van der Berg et al., 2022). Losses stem from pandemic responses such
as school closures but also changes to the national curriculum in the form of trimming
content, identifying ‘fundamental’ knowledge and reviewing subject content (Hoadley,
2023)." Hoadley (2023) suggests that throughout 2020 and 2021 it is estimated that
most learners received only a third to half of the instructional time that they would have
in a normal year.

Despite curriculum trimming across lower grades, full curriculum coverage for grade
12 in 2020 aimed to ensure that the exit qualification retained the same status as for
previous cohorts (Department of Basic Education, 2020). According to the Department
of Basic Education (2020), internal analyses of the 2020 grade 12 cohort showed that
their grade 11 and grade 10 results were higher than the 2019 cohort, indicating that
an upward trajectory in the National Senior Certificate’ (NSC) results was expected.
However, the overall pass rate for the 2020 cohort fell by 5.1 percentage points to 76.2%
from 81.3% in 2019 (Department of Basic Education, 2020).

That said, among those who wrote the NSC between 20082020, there were not major
variations in Bachelors-level pass rates (an important signal of eligibility for study at
university) in 2020 relative to pre-pandemic years. About 81% of those who obtained the
NSC as full-time students in 2019 qualified with a Bachelors or Diploma pass to study
at a university. In 2020, this figure was 82% (Wills & van der Berg, 2022). Except for
the lower pass rate overall,® the national NSC results overall thus did not seem to reflect
any notable negative COVID-19 impacts (Wills & van der Berg, 2022). This contrasts
findings of substantial learning loss in mathematics and language in grades 3, 6 and 9
systemic tests (van der Berg et al., 2022). Moreover, it is well recognised that remote
learning opportunities were curtailed by lack of access to web-based offerings and poor
and patchy quality of other mediums (Hoadley, 2023).

Wills and van der Berg (2022, p.5) caution, however, that relatively stable NSC
results should not constitute evidence that this group did not experience any learning
losses: “Despite the importance of the NSC as a certification system, it is not designed to
measure the overall quality of the education system.” The authors conclude that rather,
an upward adjustment of the 2020 (and 2021) NSC results was likely to avoid disqualifying
grade 12s in 2020 (and 2021) from further educational opportunities. This aligns with

"Hoadley (2023) reflects that the focus was on retaining the curriculum whilst allowing for flexibility
in coverage through weakened controls over moderation, assessment and promotion requirements, and
ceding most curriculum and assessment decisions to the school and classroom levels.

2The school-leaving certificate in South Africa.

3Tt is plausible that the lower pass rate could also be a function of an increase in the number of NSC
candidates in 2020 — see Figure 10 in Wills and van der Berg (2022).



the NSC marks being ‘norm referenced’, which means that the quality assurance body,
Umalusi, can adjust the distribution of marks in the standardisation process.* In addition
to other moderation checks, this process involves statistical moderation, in which the
distribution of raw marks for each subject are compared against five-year rolling averages
(of raw marks) and aligned to these norms (Department of Basic Education, 2021).°

Of 65 subjects presented in 2020, 17 had marks adjusted in the standardisation process
(9 upwards, 8 downwards) (Umalusi, 2021). This is comparable to the Independent
Examinations Board (IEB)° NSC in 2020 to which 8 upward adjustments and 12
downward adjustments were made, out of a total of 66 subjects. It is also fewer
adjustments than were made to the DBE NSC in 2019, when 13 our of 67 subjects
were adjusted upwards and 7 were adjusted downwards (Umalusi, 2019).

Given this context our research aims to further unpack the question of learning loss

in the NSC by addressing the following questions:
1. Did grade 11 marks become less predictive of grade 12 marks in 20207

2. Did students who completed grade 12 in 2020 perform worse in first-year university

than anticipated?

These questions are important to understand, since as Wills and van der Berg (2022)
reflect, learning loss could have significant implications for tertiary institutions and flows
into the labour market, especially if NSC results do not align with learning realities.

We answer both of these questions using difference-in-differences (DD) strategies and
longitudinal administrative data from the University of Cape Town (UCT), covering a
four year period. To the best of our knowledge, this is the first study in a developing
country context to leverage institutional data to study learning loss in this way. A
majority of the studies utilising application and enrolment data have emerged from the
United States (e.g. Burkholder & Salehi, 2023; Freeman et al., 2021; Howell et al., 2021),
but these have primarily focused on compositional shifts in applications and enrolment
rather than learning loss per se.

Although our findings may be limited by the fact that we draw on data from a
single institution, we hope to encourage others with analogous data to interrogate it in

a similar way. In this way, the education community can develop a more comprehensive

4Umalusi (2021, p. xi) notes that standardisation mitigates “sources of variability that impact candidate
performance from one year to another, e.g. the cognitive demand and difficulty levels of questions,
interpretation of questions and marking guidelines, curriculum changes, etc. Standardisation aims, in
the main, to achieve equivalence of the standard of the examination across years, subjects and assessment
bodies; and to deliver a relatively constant product to the market: universities, colleges and employers.”

®Subject to the limitation that no adjusted mark should exceed the norm or historical average, or exceed
ten percentage points. For individual candidates, the adjusted mark should not exceed 50% of the raw
mark (Umalusi, 2023).

6A number of private/independent schools in the country write the IEB rather than the Department of
Basic Education (DBE) state NSC. The IEB is an independent assessment body, accredited by Umalusi.



understanding of complexities arising, especially at the nexus of secondary and tertiary
education, in an educational landscape that is increasingly characterised by uncertainty.”

In the following section, we outline how we examine potential learning loss using
DD strategies and provide details about the UCT data. We first detail how we use the
UCT admissions data to answer the first research question, and then discuss how the
second research question is addressed. For each, we present relevant institutional context
alongside a discussion of the data. We then present summary statistics, followed by the

results and a discussion.

2 Using application and enrolment data to better

understand learning loss

2.1 The admissions data

The first component of this study draws on rich administrative data in the form of
applications made by South African students to UCT between 2018 and 2021 for
admission to their first undergraduate qualification. We intentionally restrict application
years to 2018 and later, since this will reflect students applying and enrolling under the
new financial aid policy (which may have shifted the applicant pool).® We further restrict
our analysis to applicants who wrote the Department of Basic Education (DBE)? NSC
the year prior to that for which they are applying for admission. That is, from all the
South African students applying for the 2018 academic year, we select only those who
are applying for their first undergraduate program who wrote the 2017 DBE NSC (and
similarly for later years). Our focus on NSC cohorts'’ rather than university entering
cohorts is in recognition of the fact that students who wrote the NSC in 2020 will have
experienced different learning circumstances during COVID-19 compared to students who
wrote the NSC in prior years.

Individuals applying for admission to UCT are required to submit information on
their high school academic performance. While UCT sets redress targets to ensure
diversity in its student body, it also sets minimum levels of academic achievement for each
programme, below which places will not be offered. The Admission Point Score (APS) is

one such measure of academic achievement. UCT calculates the APS by adding together

"Such as the not yet known long-term ramifications of COVID-19, social unrest, funding and financial
sustainability, student debt, the impact of load-shedding and a faltering economy, etc.

8In 2018, the National Student Financial Aid Scheme (NSFAS) substantially broadened in scope and
moved from an income-contingent loan scheme to providing full cost of study bursaries.

9The Department of Basic Education is the examining authority for the DBE NSC, written by all public
school students and some private schools. Other NSC examining authorities include the IEB and the
South African Comprehensive Assessment Institute (SACAI).

0Hereafter we avoid the term ‘cohort’, since our data reflects only a subsample of the national cohort
of NSC writers.



a student’s marks for English and the five best other subject percentages, excluding Life
Orientation, but including any other required subject(s) for the relevant programme.'!
APS is therefore a score out of a maximum of 600, computed in a consistent manner over
time. UCT calculates grade 11 and interim grade 12 APS scores for applicants from their
grade 11 and grade 12 marks. Grade 12 final APS is calculated once the NSC results are
released.

To estimate the effects of the pandemic on those who wrote the NSC in 2020 we are
interested in whether or not the relationship between a student’s grade 11 and grade 12
marks (written in 2020) differs from this relationship for students who wrote the NSC
in pre-pandemic years. Furthermore, we evaluate final grade 12 mathematics (maths)
performance alongside APS, since it may be plausible that APS in 2020 might mask

differences at the subject level.

2.1.1 Estimation strategy

To plausibly measure the impact of the pandemic on these measures, one
needs a counterfactual against which to compare performance. We employ
difference-in-differences,'?> a quasi-experimental approach, and compare changes in
students’ performance from grade 11 to grade 12 during the pandemic against that of
their peers prior to the pandemic. Following Ardington et al. (2021), we estimate the DD

using an Ordinary Least Squares [OLS] regression of the form:
Yie = Bo + B1C + BT + B5(C - T') + v + €, (1)

where Y, is the APS average'® or maths results for student i in assessment period ¢
(grade 11 or grade 12), C' is a indicator variable for whether the student’s NSC is
written in 2020, 7" is an indicator for the second assessment period (grade 12), and ¢; is
an idiosyncratic error. The individual fixed effect, 7;, is removed through estimating
within-individual effects (i.e. a fixed-effects estimator)." The DD estimate is thus
obtained as the (3 coefficient, interpreted as the differential impact of the 2020 year
on students’ performance. This application to the four quadrants of a typical DD design

are illustrated below:

1n other words, for a programme where Mathematics and Physical Sciences are required, UCT takes
the scores for English, Mathematics, Physical Sciences and the next best three subjects other than Life
Orientation and advanced subjects to calculate the APS.

12In fact, given that we draw on more than two time periods, the terminology ‘T'wo-Way Fixed Effects’
(TWFE) is more appropriate.

13Grade 11 and 12 APS have been divided by 6 to get an average score out of 100 for ease of interpretation.

HSince school is constant within student, the individual fixed effect additionally accounts for school
level differences that are constant across time. Thus, despite the fact that grade 11 examinations are
not standardised, our estimation removes school-level differences so long as grade 11 examination and
marking standards are constant within a school across time.



Grade 11 (T'=0) Grade 12 (T'=1)

Covid Cohort (C; =1) Mean outcome Mean outcome Difference
Control Cohort (C; =0) = Mean outcome Mean outcome Difference
Difference Difference Difference-in-difference

In this example, the group of students who wrote the NSC in 2020 are called the
COVID cohort, since they experience the pandemic related closures (i.e. are ‘treated’) in
their grade 12 year. Students who wrote the NSC in 2017, 2018 and 2019 comprise the
control cohorts, who were not ‘treated’ in their grade 12 year.

The DD strategy relies on the assumption that, in the absence of the pandemic,
the cohort affected by COVID-19 in grade 12 would have experienced a counterfactual
outcome identical to the observed outcome in cohorts that were not affected by COVID-19
in grade 12. In the absence of the pandemic, the assumption reflects the expectation that
the within-individual difference in grade 11 and grade 12 APS scores or maths marks for
the NSC 2020 group applying to UCT would have followed the same trend as those of the
previous NSC groups. While DD allows for the cohorts to be observationally different, it
assumes that this difference is constant over time and can be differenced out. We discuss
the plausibility of this assumption in Section 4.1.

We further anticipate potential differential impacts on specific subgroups, and thus
test whether there are differences for students by gender (if, for example, household
division of labour differed for male and female students in 2020) and by school quintiles.

School quintiles proxy for educational disadvantage in South Africa. Public schools are
divided into quintiles based on the socioeconomic status of the school’s neighbourhood,
and lower quintile schools receive a higher government subsidy per learner. Schools in
the first three quintiles cannot (by law) charge fees, whereas schools in quintiles 4 and
5 are allowed to charge fees, as determined by schools’ governing bodies (South African
Schools Act, section 21). Private schools are not allocated to a quintile, and thus South
African schools in the data that have missing quintile information are typically private
(or independent) schools.

The loss of instructional time from school closures will likely have affected schools
differently. In 2020, many schools delayed opening due to lack of readiness to manage
social distancing or rising infections, while others were able to resume learning under a
system of rotational attendance'® more easily (Hoadley, 2023). To consider differences
by school quintile and gender, in equation 1 we include interactions between C,T, a
categorical variable for school quintile (including no quintile/private) and an indicator

variable for the applicant identifying as female or not.

5Where children in each grade would alternate attending school and staying at home.



2.2 The enrolment data
2.2.1 Estimation strategy

Another lens through which to consider potential evidence of learning loss, especially
if there is a concern that NSC marks were adjusted, is to consider the performance of
students who wrote the NSC in 2020, at university level, compared to students who
wrote the NSC in earlier years. One can think of this as a natural experiment where
the 2020 NSC group of first-year students in 2021 is ‘treated’ and the other first-year
entrants in 2021 are not (i.e. those who wrote their NSC exams before 2020 and delayed
entry to university). We cannot simply compare first-year performance in different years,
because 2021 was not a normal university experience, with many classes remaining online.
It is therefore necessary that we compare the performance of these two groups against
each other in 2021, controlling for time trends in the difference between students who
enrol immediately versus delay entry in previous years. We anticipate that any gaps in
secondary school education will translate into gaps in academic performance in university,
since research has shown that school leaving performance is predictive of university success
(van Broekhuizen et al., 2016).

We use a difference-in-differences strategy to compare the academic performance of
those first-year UCT students in 2021 who wrote the 2020 NSC, against the performance
of their peers who wrote the NSC before 2020, controlling for pre-pandemic differences in
those enrolling immediately after their NSC and those delaying entry. We estimate the

DD using an OLS regression of the form:

Yis =po + prImmediate; + p2Yr2021; + ps(Immediate; - Yr2021,) (2)
+ paY12019; + ps(Immediate; - Y72019;) + X;0 + s + €is,

where Y} is a first-year academic performance outcome for student 7 in calendar year
t from school s, Immediate; is an indicator variable for whether the student enrols
immediately after grade 12 (i.e. the student’s NSC is written the year prior to their
first year), Yr2021; is an indicator variable for the enrolment year 2021, Y2019, is
an indicator variable for the 2019 university academic year (2018 is the base category,
with 2020 excluded given unprecedented increases in performance), X; is a vector of
student-specific control variables expected to correlate with academic performance (age,
gender, grade 12 APS average, financial aid receipt and whether or not the student lives
in institutional housing), and €; is an idiosyncratic error. A school fixed effect, s, is
removed by estimating within school effects.!®

The DD estimate is obtained as the p3 coefficient, interpreted as the differential

6We check that there is sufficient variation within school to consider the within estimator. 246 schools
have a student enrolling from both delaying and Immediate groups within a year (706 unique per
school-year).



impact of writing the NSC in 2020 year (immediate group) on students’ performance in
2021, relative to students’ who wrote the NSC before 2020 (delaying enrolment group),
controlling for prior year differences between immediate and delaying students. Again,
the DD strategy relies on the assumption that, in the absence of the pandemic, the
counterfactual difference in first-year outcomes in 2021 between the immediate and
delaying enrolment groups would have been identical to the difference in first-year
outcomes between those groups in previous years. This is interrogated in Section 4.2.

The four quadrants of this DD design are depicted below:

Pre-2020 (Y2021, = 0) | Post-2020 (Y2021, = 1)

Immediate (Immediate; = 1) = Mean outcome Mean outcome Difference
Delay (Immediate; = 0) Mean outcome Mean outcome Difference
Difference Difference DD

Before proceeding, it is important to recognise that the type of student applying to
and enrolling at UCT may not reflect that of other universities in the country. UCT
is considered a historically-advantaged, traditional university,'” with the consequence
that its infrastructure and student body are relatively more affluent than at other
institutions.'® UCT selects top performing students from the secondary school system
(van Broekhuizen et al., 2016) and had the second lowest share of students eligible for
NSFAS funding in 2020 (Branson et al., 2023). That said, the institution enrols a wide

demographic of students in line with its admissions policy to redress racial disadvantage.'”

3 Summary statistics

3.1 Applicants

Table 1 shows the mean characteristics of UCT applicants who wrote the DBE NSC the
year prior to that for which they are applying. We restrict the sample to those with
grade 11 APS above 250.2° For the mathematics sample, we trim the bottom 1% of
the distribution, removing those whose grade 11 maths scores are less than 19. The full

sample shown in Table 1 is used in the regression analysis (for equation 1), but only those

"In South Africa, historical (dis)advantage reflects apartheid legislation on the classification of
institutions. UCT is considered historically advantaged given that it was historically designated
to serve white South Africans and therefore received preferential treatment from the government,
including state funding allocations. Three types of universities exist today: traditional universities
(research-intensive), comprehensive universities (mixed research and teaching focuses), and universities
of technology (predominantly teaching institutions).

18See Branson et al. (2023) for comparisons across institutions.

19 According to data in UCT’s (2020) Teaching and Learning Report, close to one quarter of the 2020
undergraduate entrance cohort came from families within which educational and social disadvantage
was severe. Additionally, of the 2 205 UCT respondents to a survey on students’ access to and use
of learning materials, 61% were first-generation students (Centre for Teaching and Learning (UFS),
2020).

20 Just one percent of offers to DBE NSC writers pre-2020 had grade 11 APS below 264.



with observations in both grade 11 and grade 12 contribute to the within estimator. Table

7 in Appendix A shows these sub-samples are compositionally similar to the full sample
in Table 1.

Table 1: Mean characteristics of applicants by year of NSC

NSC year 2017 NSC year 2018 NSC year 2019 NSC year 2020
Mean N Mean N Mean N Mean N
Demographics
Female .59 16 299 .61 17 525 .63 17 876 .64 22 526
Age (years) 19.85 16 299 19.87 17 525 19.85 17 876 19.91 22 526
Background: redress category
Redress category 1 .63 16 299 .64 17 525 .64 17 876 .67 22 526
Redress category 2 A7 16 299 17 17 525 17 17 876 .16 22 526
Redress category 3 .08 16 299 .07 17 525 .07 17 876 .06 22 526
Redress category 4 0 16 299 0 17 525 0 17 876 0 22 526
Open redress category 12 16 299 11 17 525 12 17 876 1 22 526
Background: school quintile
Quintile 1 .05 16 299 .04 17 525 .05 17 876 .05 22 526
Quintile 2 .07 16 299 .07 17 525 .07 17 876 .08 22 526
Quintile 3 12 16 299 13 17 525 13 17 876 13 22 526
Quintile 4 12 16 299 12 17 525 12 17 876 .13 22 526
Quintile 5 .49 16 299 .48 17 525 .48 17 876 .46 22 526
No quintile/private .15 16 299 .16 17 525 .15 17 876 .15 22 526
School performance
Grade 12 APS average 67.9 16 230 66.89 17 303 66.64 17 803 65.32 22 340
Grade 12 APS missing 0 16 299 .01 17 525 0 17 876 .01 22 526
Grade 11 APS average 65.6 15 449 65.15 16 443 65.35 17 068 64.94 20 847
Grade 11 APS missing .05 16 299 .06 17 525 .05 17 876 .07 22 526
Grade 12 math result 63.22 14 192 61.36 14 981 59.38 15 089 60.91 17 975
Grade 12 math missing .13 16 299 .15 17 525 .16 17 876 .2 22 526
Grade 11 math result 62.54 13 874 61.69 14 543 61.3 14 898 60.36 17 264
Grade 11 math missing .15 16 299 17 17 525 17 17 876 .23 22 526

Note: Sample reflects those with grade 11 APS above 250, including missing values.

The characteristics of the groups of applicants shown in Table 1 are generally stable
over NSC years, with a few exceptions in the NSC 2020 group. This group comprises
a higher share of students from redress category 1, and a lower share from the open
redress category. Redress category is a term used by UCT to categorise all South African
applicants according to the classification of their parents’ race under apartheid. This
allows the institution to have a proxy for the applicant’s race. These categories are used
to give priority in making selection decisions to ensure that UCT meets its diversity
targets set for each programme/plan.

There are four redress categories applied: an applicant with at least one parent
classified as Black under apartheid (redress category 1), an applicant with at least one
parent classified as Coloured and the other not as Black (category 2), an applicant with
at least one parent classified as Indian and the other not as Black or Coloured (category
3), and an applicant with at least one parent classified as Chinese and the other not as
Black, Coloured, or Indian (category 4). Students who do not fall in to one of these four
categories are assigned to the open category.

The NSC 2020 group has a higher share of students missing maths marks, but as Table
7 in the appendix shows, the characteristics of the groups not missing maths marks are

comparable over NSC years. There has also been a slight decline in the share of students



from quintile 5 schools who apply in the year immediately after they write NSC, across
NSC years. Given substantial growth in the number of applications over time, however,
this does not mean the number of applicants who apply in the year immediately after
NSC has declined. The large increase in the number of applications from the 2020 NSC
group compared to the 2019 NSC group is notable, and may point to the fact that in 2020,
interim grade 12 results, which may moderate students’ expectations about acceptance

and therefore application, were not available.?!

3.2 Enrolments

Table 2 compares the characteristics of first year enrolees at UCT over time, and for
different types of entering students - those who apply and enrol for the academic year
immediately following the year in which they wrote the NSC (i.e. these students would
be selected from the NSC groups of applicants described in Table 1 above), and those

who choose to delay entry.

Table 2: Sample of enrolees who wrote the state NSC by academic year

2018 Acad. year 2019 Acad. year 2020 Acad. year 2021 Acad. year

Immed. Delay Immed. Delay Immed. Delay Immed. Delay
Demographics
Female .54 .54 .55 44 .56 .52 .53 .54
Age (years) 19.81 21.06 19.84 21.2 19.83 21.22 19.8 21.42
Background: redress category
Redress category 1 .46 .23 A7 .39 .49 A4 .59 .45
Redress category 2 .25 .33 .23 .28 .23 .21 .18 .25
Redress category 3 .07 .02 .06 .02 .08 .02 .06 .04
Redress category 4 .01 0 .01 0 .01 .01 .01 0
Open redress category 21 41 .23 3 2 .36 A7 .26
Background: school quintile
Quintile 1 .03 .02 .02 .05 .03 .05 .04 .07
Quintile 2 .06 .04 .05 .09 .05 .04 .08 .05
Quintile 3 .09 .06 11 .07 11 .09 .16 12
Quintile 4 1 .07 .1 .08 .1 .08 13 .08
Quintile 5 .56 .64 .55 .5 .55 .54 44 .49
No quintile/private .16 A7 A7 .21 A7 .21 .15 .19
School performance
Grade 12 APS average 78.13 73.5 77.63 72.01 76.8 73.69 78.94 72.19
Grade 12 APS missing 0 .02 0 0 0 0 0 0
Grade 11 APS average 72.29 68.78 72.12 67.1 72.42 70.8 73.54 69.31
Grade 11 APS missing .02 .56 .01 .49 .01 .52 .02 .6
University financing and living
Financial Aid .37 .38 .45 A7 42 .46 A7 .55
In institutional housing .54 .36 .57 .46 .58 42 .52 .36
University performance
Grade point average 58.47 56.49 59.25 57.14 61.82 62.33 58.24 58.25
Credit progress .29 .31 .29 .33 .3 .32 .29 .33
Total credits taken 144.22 140.13 144.69 141.77 146.37 142.1 146.84 144.68
Total credits passed 121.94 115.54 123.35 119.18 129.5 125 120.15 117.12
Share of credits passed .84 .81 .84 .82 .87 .87 .8 .8
Number of students 2213 241 2 330 309 2411 324 2 577 397

Notes: The decline in the share of enrolees in institutional housing in 2021 reflects the fact that double rooms were converted
to single occupancy to adhere to social distancing requirements.

2Interim and mock exams were not written by grade 12s in 2020, as is typically the case in previous
years.
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Trends in the composition for the group that delays entry are not always clear (e.g.
in the share of female students, in school and university performance). There does,
however, appear to be an increasing share of students enrolling from redress categories
1-4 and lower school quintiles that point to relatively disadvantaged backgrounds, and
this may be linked to increasing awareness of the new financial aid scheme.?” The share
of students from redress category 1 among the delayed group has almost doubled from
23% in 2018 to 45% in 2021. This corresponds to falling shares of students in redress
category 2, and even more so to the drop in the share of open redress category students.
Lastly, the share of students enrolling from quintile 1 and 3 schools has been increasing
over time among the group that delays.

For the group that enrols immediately after grade 12 (grey columns), there is a
substantial 10 percentage point increase between 2020 and 2021 in the share of students
enrolling from redress category 1 (up to 59% from 49% in 2020 and 46% in 2018), and a
large 11 percentage point decline in the share of students enrolling from quintile 5 schools
(down to 44% from 55% in 2020, and 56% in 2018). Given the 2 percentage point drop
in the share of students from no quintile/private schools, this implies that enrolment has
increased among students from more disadvantaged schooling backgrounds in 2021 (the
largest growth coming from students who attended quintile 2, 3 or 4 schools). Despite
concerns about learning loss experienced by the group who wrote the NSC in 2020 (i.e. the
immediate group in the 2021 academic year), UCT enrolled a group of students who had
higher grade 12 and grade 11 APS averages than in previous years. These compositional
shifts strongly reflect changes in the UCT admission policy in 2021, which we briefly

describe below.

3.2.1 The selection process at UCT

For applicants who write an NSC, early conditional offers are usually made once a
strong enough set of internal school examination results (interim results in grade 12) and
National Benchmark Test (NBT) results are available.”> NBTs are standardised tests
used by UCT in addition to secondary school-leaving academic performance, intended
to provide an additional measure of academic preparedness for university. They do not
replace the use of school-leaving results. Conditional offers usually become firm offers
once the final NSC and NBT results are available, and provided both the NSC and NBT
results confirm that the admission criteria have been satisfied. Some students are not
made conditional offers, and receive only a firm offer once NSC results are released.

Typically final grade 12 performance in the NSC is a jump up from grade 11 and interim

22 Although, without considering prior years of data this is purely conjecture, but it does align with
increasing shares of students on financial aid.
Z3These offers are conservative to avoid over-enrolment.
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grade 12 performance (Personal communication with Jane Hendry,** 7 June 2023).

Given the lack of interim grade 12 results in 2020, for the 2021 admissions cycle the
institution had to rely on grade 11 final results in making conditional offers. This also
meant that the institution relied more heavily on NSC results when making firm offers.
Additionally, given pandemic circumstances in 2020, students applying for admission in
2021 did not write NBTs. This focus on grade 11 marks, together with a lack of selection
moderation from the NBTs, could be the reason for the large increases in both grade
11 and grade 12 performance, as well as the compositional shifts in the student body
(since students from more disadvantaged backgrounds are observed to typically perform
worse in the NBTs?). It is relevant to reflect that this change in composition in the 2021
entering cohort should not impact our estimation strategy, as the change in admissions
policy was applied to all 2021 applicants, both those entering immediately after their
grade 12 and those delaying enrolment.

Before presenting our results, we make a digression to note that these observed
compositional shifts have potential relevance for the role of admissions policies in
attracting a diverse student body even in the absence of affirmative action, as is now
the case in the United States. Although we cannot point to a single channel through
which compositional shifts occurred here (i.e. increased focus on grade 11 results or lack
of NBTs), it does appear to be the case that a restructuring of admission policy can

achieve a more diverse student body even in the case of ‘race blind” admissions.

4 Results and discussion

4.1 What can we learn from the applications data?

As noted, DD relies on the assumption that, in the absence of the pandemic, the cohort
affected by COVID-19 in grade 12 would have experienced a counterfactual outcome
identical to the observed outcome in cohorts that were not affected by COVID-19 in
grade 12. In the absence of the pandemic, the assumption reflects the expectation that
the within-individual difference in grade 11 and grade 12 APS scores or maths marks for
the NSC 2020 group applying to UCT would have followed the same trend as those of the
previous NSC groups. While DD allows for the cohorts to be observationally different,
it assumes that this difference is constant over time and can be differenced out. Before
presenting our final results, we provide an illustration for why we believe this to be a
plausible assumption given our data.

The left-hand panel of Figure 1 plots the average within-individual differences in grade
11 and grade 12 average APS against grade 11 APS average. The 2017 and 2018 cohorts

24Chief Information Advisor - Institutional Information Unit.
25Results not shown here.
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track closely, with the 2017 cohort showing a slightly sharper decline at the upper end
of the grade 11 APS distribution. Nonetheless, it seems reasonable to infer that in the
absence of the pandemic we could have expected the 2020 within-individual differences

to follow a similar trend to previous years.

Figure 1: Average within-individual differences in APS average and maths marks by NSC
year
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The argument is less clear for maths marks (right-hand panel). Once again we observe
a falling within-individual difference across the grade 11 average APS distribution between
2017 and 2019, although the gap at the upper end appears to have widened between 2018
and 2019. We therefore test whether the marginal decline in the average within-individual
difference between 2017 and 2018 is the same as the marginal decline in the average
within-individual difference between 2018 and 2019.

To do this, we regress the within-individual difference in grade 11 and grade 12 APS
average (and grade 11 and grade 12 maths) on NSC group, excluding the 2020 NSC
group. As shown in Table 3 below, this hypothesis cannot be rejected for APS average at
all standard significance levels, and can only be rejected at the 10% significance level for
maths. This provides a measure of reassurance that differences are constant over time
and will be differenced out, although the argument is weaker for maths and this should
be kept in mind.

Table 4 shows the DD regression output, where columns (1) and (3) show the DD

estimates for APS average and maths result respectively. Column (1) shows that students
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in 2020 have lower APS scores on average (by approximately one percentage point) given
their grade 11 APS averages, compared to students who wrote the NSC in previous years.
Students’ mathematics marks, on the other hand, improved in the NSC in 2020 (by 1.5
percentage points), compared to students who wrote the NSC in earlier years. Columns

(2) and (4) show the differential impacts by school quintile.

Table 3: Regression coefficients and test results

Dependent variable - within-individual difference in grll & grl2: APS average Maths result
(1) (2)
Base = NSC 2017

NSC 2018 -0.590%** -1.034%**
(0.139) (0.238)
NSC 2019 S1.111%k* -2.817***
(0.147) (0.238)
Constant 2.994%** 0.567**
(0.166) (0.244)
Observations 48,912 41,698
R-squared 0.003 0.011
F test statistic: 2017.NSC-2018.NSC=2018.NSC-2019.NSC 0.0920 3.659
Prob > F 0.762 0.0558

Note: *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses. Standard errors allow for correlation in the
unobservables between students in the same school.

Table 4: DD regression coefficients

APS average Maths result
(1) (2 (3) (4)
Grade 12 2.408%** 3.496%** -0.743%** 0.548
(0.136) (0.283) (0.201) (0.681)
Grade 12-Covid cohort -0.894%** -1.150** 1.504%** 1.309
(0.113) (0.491) (0.183) (0.891)
Grade 12-Quintile 2 0.221 0.270
(0.342) (0.948)
Grade 12-Quintile 3 0.761** 0.880
(0.317) (0.829)
Grade 12-Quintile 4 -0.282 0.340
(0.307) (0.806)
Grade 12-Quintile 5 -1.543%*** -2.471%%*
(0.286) (0.737)
Grade 12-No quintile/private -2.885%** -1.882*
(0.305) (0.968)
Grade 12-Quintile 2-Covid cohort 0.922 0.786
(0.601) (1.104)
Grade 12-Quintile 3-Covid cohort -0.101 0.224
(0.558) (1.010)
Grade 12-Quintile 4-Covid cohort 0.464 0.751
(0.537) (1.001)
Grade 12-Quintile 5-Covid cohort 0.048 -0.207
(0.498) (0.930)
Grade 12-No quintile/private-Covid cohort 0.550 0.440
(0.536) (1.016)
Constant 64.827*** 64.828*** 62.001*** 61.991%**
Observations 143,483 143,483 121,428 121,428
R-squared 0.054 0.069 0.004 0.022
Number of students 73 761 73 761 63 282 63 282

Note: *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses. Standard errors allow for correlation in the
unobservables between students in the same school. There are 465 students who are missing information on both grade 11
and grade 12 APS who are excluded from the sample, thus the number of students is lower than in Table 1.

The average marginal effects (AMEs) by school quintile are illustrated in Figure 2.
We find a negative impact on 2020 NSC scores for students from all school quintiles. The
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coefficient is largest for quintile 1 and 3 , but confidence intervals overlap, thus differences
are not statistically significant. For maths, it is potentially concerning that students who
attended quintile 1 schools were not able to pull ahead in mathematics (whether or not
better marks are expected to be an indicator of better learning) in the same way as
students from other school quintiles. That said, the overall effect for students in quintile
1 schools is also positive, just not statistically different from zero. The imprecision of this

estimate likely reflects a lower share of applicants from quintile 1.

Figure 2: Average marginal effect of 2020 by school quintile
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Note: AMEs reflect the relative change in grade 12 scores in 2020 relative to pre-pandemic trends in the
same school quintile. 90% confidence intervals reflect standard errors that allow for correlation in the
unobservables between students in the same school.

Figure 3 considers differing impacts by quartiles of the grade 11 performance
distribution. Considering grade 12 APS average results first, we observe that the drop in
results is concentrated among the bottom end of the grade 11 performance distribution,
irrespective of school quintile. This finding is in line with local and international evidence
that school closures affected higher and lower achieving students differently (Ardington
et al., 2021; Grewenig et al., 2021). For example, Grewenig et al. (2021) suggest that
low-achieving students may be particularly affected by a lack of educator support, finding
that a reduction in daily learning hours was significantly larger for lower achieving

students in Germany.
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There are distinct patterns once again when considering grade 12 math results, except
that in this case gains are concentrated among those who performed better in grade 11 in
all school quintiles (although the effect for top performing students in quintile 1 schools
is not statistically different from zero). Among students in quintile 5 schools, we observe
a drop in mathematics marks in quartile 1, relative to their peers in the pre-pandemic
period. This is the only statistically significant drop in maths marks that we observe here.
Perhaps more telling about the differential impact of 2020, however, is that students in
quartile 2 of no quintile/private schools still managed to attain higher maths marks in
2020, while students in this quartile from other quintile schools do not show statistically

significant gains.

Figure 3: Average marginal effect of 2020 by school quintile and grade 11 quartile
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Note: AMEs reflect the relative change in grade 12 scores in 2020 relative to pre-pandemic trends in the
same school quintile and quartile of the grade 11 distribution. Quartiles of the grade 11 distribution are
computed within school quintile and are calculated separately for APS and maths. Confidence intervals
reflect standard errors that allow for correlation in the unobservables between students in the same
school.

Lastly, in Figure 4, we consider whether there appear to be differential impacts of
school closures on female students’ performance in grade 12. Among the sample that
we consider here, there do not appear to be any differential impacts. This aligns with
Burkholder and Salehi (2023), who find that that demographic gaps in high school

preparation (as measured by ACT? scores) between men and women remained relatively

26 American College Testing — a standardized test used for college admissions in the United States.
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consistent after the start of the pandemic among STEM students at a public research
university in the United States. In fact, if anything, it appears that female applicants to
UCT appear to have faired somewhat better in 2020 than their male counter parts across

school quintiles and quartiles of the grade 11 distribution.

Figure 4: Average marginal effect of 2020 by school quintile, quartile of the grade 11
distribution and gender
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Note: AMEs reflect the relative change in grade 12 scores in 2020 relative to pre-pandemic trends in
the same school quintile, quartile of the grade 11 distribution and gender. Quartiles of the grade 11
distribution are computed within school quintile and are calculated separately for APS and maths.
Confidence intervals reflect standard errors that allow for correlation in the unobservables between
students in the same school.

Together, these findings present some evidence of learning loss in the DBE NSC in
2020. It appears that the average grade 12 APS of applicants at the bottom end of the
grade 11 APS distribution fell relative to previous years by approximately 1-2 percentage
points depending on school quintile, and 1-3 percentage points depending on gender. This
is not insubstantial given that this group of NSC writers was anticipated to be stronger,
on average, than previous years. We do not observe strongly differentiated impacts by
school quintile which may have been anticipated given the ability of better resourced
schools to cater to remote and online learning. However, grade 12s were prioritised in
2020 at all schools, and the fact that learning loss appears to be minimal in this sample
of students may further owe to the fact that a large amount of preparation for grade 12

is achieved in grade 11. It thus makes sense that those who were achieving at a lower
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level in grade 11 may have struggled more during school closures in matric, being unable
to make up for under-preparation.

The sample of students who apply to UCT will likely be a sample of strong candidates,
with the sample in the maths regression even more so. The improvement in maths
performance in 2020 may thus be a function of 1) the suggestion that this group of NSC
writers was anticipated to be stronger on average, 2) norms-references adjustments to
individual NSC subjects that pushed up results at the upper end of the distribution, or 3)
the group of students applying to UCT being able to capitalise on their existing knowledge
to perform better in the final exam (or a combination of these). Without observing the
full NSC distribution this can only be conjecture. The similarity of results across school
quintile may also arise since our specification estimates within-student differentials across
years. Since the students applying to UCT are likely to be top performers from across
school quintiles, by estimating learning losses this way we may miss some school-level

variation.

4.2 What can we learn from the enrolment data?

Before discussing results of this section, we once again begin by examining the parallel
trends assumption. Here we argue that parallel trends would be a plausible assumption
in the absence of the pandemic if trends in the difference between students in the delay
and immediate groups have remained constant over time in the pre-2021 periods.

To interrogate this, we estimate a version of equation 2, restricting the data to the
2018 and 2019 periods only, and testing whether the difference between the two groups is
the same the these pre-pandemic periods (e.g. p; = ps). Results are shown in Table 5. In
the cases of GPA, credits passed and share of credits passed, it appears plausible that in
the absence of the pandemic we could have expected similar trends to have held in 2020.
However, for credit progress®” and credits taken, it is not clear that parallel trends would
have held. That said, despite being different, we cannot, without more years of data, tell
if they may have changed predictably over time. In this case, DD is still plausible and
we thus retain these outcomes in the results to follow.

Table 6 shows the DD coefficients for the effect of writing the NSC in 2020 relative
to previous years on first-year outcomes in 2021. Results show that all outcomes for
students who wrote the 2020 NSC are significantly different to those who wrote the NSC
in earlier years. The F tests in the bottom panel reflect that only in the case of GPA
is this marginal effect different from the trend in 2019.?® That said, it is interesting to
note that with the exception of progress to qualification, all of the coefficients are larger

in magnitude to those in 2019, despite not being statistically different.

27Credit progress to total qualification credits.
28This holds true if we include only an interaction with an indicator for the year 2021, and simply control
for time trends in 2018 and 2019. Results not shown here.
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Table 5: Regression coefficients and test results

GPA Progress Credits Credits Share
taken passed passed
(1) @) 3) (4) (5)
Base period = 2018
Immediate -1.009 0.603 6.089%** 1.690 -1.759
(1.412) (0.661) (1.733) (3.789) (2.556)
Year 2019 3.558%* 3.040*** 6.031%%* 11.144%* 4.701%*
(1.428) (0.837) (2.105) (4.387) (2.736)
Immediate-2019 -1.987 -2.420%** -5.102%* -7.632% -2.887
(1.522) (0.874) (2.192) (4.625) (2.934)
Female 1.350%* 1.223%%* -0.911 4.263%** 3.203%**
(0.603) (0.335) (0.869) (1.538) (1.038)
Age -1.071%* 0.271 0.496 -2.628%* -2.136%**
(0.469) (0.244) (0.685) (1.297) (0.827)
Grade 12 APS average 0.633*** -0.324%%* 0.231%** 1.093%%* 0.633%**
(0.054) (0.025) (0.055) (0.101) (0.066)
Financial aid -1.435%%* -0.122 -1.248 -4.168%* -1.592
(0.563) (0.331) (0.971) (1.618) (0.979)
In institutional housing 1.295% 0.248 1.461 1.662 0.503
(0.730) (0.340) (0.965) (2.214) (1.372)
Constant 30.214** 47.399%*** 110.310%** 84.805%** 76.420%***
(12.035) (5.648) (15.070) (29.124) (19.150)
Observations 5,062 5,062 5,062 5,062 5,062
R-squared 0.119 0.105 0.012 0.051 0.046
Number of schools 1,199 1,199 1,199 1,199 1,199
F test statistic: Immediate=Immediate-2019 0.133 4.784 9.863 1.425 0.049
Prob > F 0.716 0.029 0.002 0.233 0.825

Note: *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses. Standard errors allow for correlation in the
unobservables between students in the same school.

Table 6: DD regression coefficients

GPA Progress Credits Credits Share
taken passed passed
(1) (2) (3) (4) (5)
Immediate -0.251 0.752 5.295%** 3.249 0.024
(1.308) (0.641) (1.656) (3.566) (2.423)
Year 2019 3.112%* 3.052%** 4.215%* 9.855%* 4.692*
(1.438) (0.822) (2.080) (4.251) (2.675)
Year 2021 5.853*** 2.766%** 7.586%** 11.707%%* 4.532
(1.631) (0.749) (1.971) (4.216) (2.763)
Immediate-2019 -1.650 -2.416%** -3.188 -6.555 -3.178
(1.522) (0.855) (2.179) (4.497) (2.877)
Immediate-2021 -4.541%** -1.883** -4.311%* -9.525%* -5.198%*
(1.716) (0.788) (2.003) (4.331) (2.932)
Female 2.466%** 0.988%** 0.063 6.726%** 4.763***
(0.469) (0.263) (0.738) (1.390) (0.825)
Age -0.490 0.176 0.609 -1.393 -1.164%*
(0.372) (0.159) (0.507) (1.014) (0.646)
Grade 12 APS average 0.631%** -0.318*** 0.216%** 1.095%** 0.645%**
(0.047) (0.022) (0.051) (0.095) (0.058)
Financial aid -0.963** -0.435 -1.647%* -4.080*** -1.286
(0.466) (0.290) (0.748) (1.307) (0.795)
In institutional housing 2.226%** 0.158 2.148%** 5.5T74%%* 2.985%**
(0.625) (0.278) (0.792) (1.818) (1.122)
Constant 16.224* 48.818*** 109.087*** 53.923%* 51.402%**
(9.141) (3.958) (11.763) (22.848) (14.568)
Observations 8,033 8,033 8,033 8,033 8,033
R-squared 0.104 0.100 0.013 0.049 0.046
Number of schools 1657 1657 1657 1657 1657
F-test: Immediate-2019=Immediate-2021 3.203 0.403 0.293 0.489 0.598
Prob > F 0.074 0.526 0.589 0.484 0.440

Note: *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses. Standard errors allow for correlation in the
unobservables between students in the same school. Regression excludes the 2020 academic year.
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To the extent that estimating school fixed effects eliminates bias arising due to
school-related factors that are constant over time, this effect on GPA is, therefore, likely
reflecting most clearly the impact of potential learning loss in 2020.2° This weak evidence
of learning loss is not to say that learning loss did not occur — anecdotal evidence suggests
cheating may still have been prevalent amongst this cohort in 2021, and this could have
lead to students still passing a similar share of their courses to previous years. Marker or
assessment leniency will have likely worked in a similar direction.

Given evidence in other work on UCT students’ pandemic performance (e.g. Whitelaw
et al., 2023), which suggests that performance in 2021 fell below pre-pandemic trends,
we were initially surprised by the positive coefficient on Yr2021. This reflects a positive
differential in 2021 for the group that delayed enrolment, relative to this group in 2018.
This coefficient halves when we do not estimate within-school fixed effects (Table 8 in
Appendix A), but nonetheless reflects a statistically significant 2.32 percentage point
gain in GPA relative to this group in 2018. This coefficient is not, however, statistically
different from the gain of 1.38 made by delaying students in 2019. Even so, if first-year
content was adjusted in 2021, perhaps those who delayed enrolment (i.e. whose grade
12 was not disrupted) were able to pull further ahead, while those whose grade 12 was
affected fell further behind.

Ideally, we would have disaggregated effects by gender and school quintile, as was our
approach in the previous section. The size of the group that delays entry (and therefore
the subgroups within it) restricts our ability to do so with confidence. We therefore do

not consider differential effects by subgroup for this analysis.

5 Conclusion

This paper investigates potential grade 12 learning losses in 2020 by considering
applications to and enrolments at the University of Cape Town. We consider applications
and enrolments separately, as two pieces of a puzzle unpacking potential learning loss
in 2020, with each offering different but key variation that we can analyse in this
regard. Both parts to this paper leverage difference-in-differences (DD) strategies and
administrative data from UCT.

Our findings reveal some evidence of learning loss in the DBE National Senior
Certificate in 2020, which appears to be driven by applicants at the lower end of the
grade 11 academic performance distribution, as observed in the UCT applications data.
Although we would expect learning loss to be greater for those who were already lower
achieving, it is worth noting that we observe learning loss among an already select group

of students who are applying to UCT. That is, our results may not fully reflect the

29Table 8 in Appendix A, which estimates equation 2 without school fixed effects, does not show a
statistically significant difference between 2021 and 2019
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magnitude of learning losses experienced, given that UCT attracts students who score at
the upper ends of the NSC distribution.

Despite expectations of differential impacts by school quintile, our data indicate
similar effects across school quintiles. This could potentially reflect the prioritisation
of grade 12s during school closures, or reflect the select sample of students that apply to
UCT from under-resourced schools. The improved maths performance that we observe
for writers of the 2020 NSC in the applications data is unexpected, but may be attributed
to individual subject adjustments.

For enrolees, we observe lower first-year student performance, as measured by Grade
Point Average, among students who enrolled in 2021 and wrote the 2020 NSC, compared
those who enrolled in 2021 but wrote the NSC in earlier years. We thus find suggestive
evidence of learning loss playing out among both applicants and enrolees.

We conclude by emphasising the need for further research to explore the broader,
ongoing ramifications of learning losses (e.g. on performance at tertiary level over
time and changes in the composition of who enrols). Ultimately, understanding the
ramifications of grade 12 learning losses in 2020 (and beyond) is of importance for
all stakeholders in the education sector. Identifying and addressing challenges and
complexities is crucial for providing appropriate support and interventions to ensure
equitable and quality learning outcomes for all students, especially during times of

disruption and uncertainty.
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Appendix A

Table 7: Mean characteristics of APS sample by NSC year

NSC year 2017 NSC year 2018 NSC year 2019 NSC year 2020
APS Maths APS Maths APS Maths APS Maths
Demographics
Female .59 .58 .61 .59 .63 .61 .64 .62
Age (years) 19.83 19.8 19.83 19.8 19.83 19.8 19.86 19.81
Background: redress category
Redress category 1 .62 .62 .63 .63 .63 .64 .66 .66
Redress category 2 17 .15 17 .16 17 .15 .16 14
Redress category 3 .08 .09 .07 .08 .07 .08 .07 .08
Redress category 4 0 0 0 0 0 0 0 0
Open redress category 12 13 12 12 12 .13 11 .12
Background: school quintile
Quintile 1 .04 .05 .04 .04 .05 .05 .05 .05
Quintile 2 .07 .08 .07 .07 .07 .07 .08 .08
Quintile 3 12 .13 .13 .13 .13 .14 13 .14
Quintile 4 12 12 .13 .13 12 12 .13 .13
Quintile 5 .5 49 .49 49 .49 48 .48 A7
No quintile/private .14 .14 .14 .14 .14 .14 .13 .13
School performance
Grade 12 APS average 68.59 69.52 67.56 68.71 67.23 68.28 66.46 67.95
Grade 11 APS average 65.59 66.74 65.16 66.44 65.35 66.72 64.95 66.66
Grade 12 math result 63.74 63.85 62.05 62.18 59.79 60 61.71 61.91
Grade 12 math missing 12 0 .14 0 .15 0 .19 0
Grade 11 math result 62.76 63.56 61.89 62.77 61.41 62.45 60.55 61.48
Grade 11 math missing 11 0 12 0 .13 0 A7 0
Observations 14 412 13 486 17 051 15 430 16 649 14 099 20 810 16 431

Note: Sample restricted to those with grade 11 APS > 250, with non-missing information grade 11 and grade 12 APS
(APS columns) and on grade 11 and grade 12 maths results (maths columns). There are no students for whom APS is
missing when maths is not missing, hence APS missing rows are removed from the table.
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Table 8: DD regression coefficients, no school fixed effects

GPA Progress Credits Credits Share
taken passed passed
1) (2) (3) (4) (5)
Immediate -0.361 0.412 2.971* 1.922 0.225
(1.140) (0.582) (1.650) (3.289) (2.138)
Year 2019 2.983** 2.560%** 2.973 9.225%* 4.921**
(1.318) (0.764) (2.075) (4.023) (2.487)
Year 2021 3.847F** 2.182%** 6.115%** 6.920* 2.118
(1.459) (0.697) (1.847) (3.947) (2.518)
Immediate-2019 -1.853 -2.24T¥** -2.195 -6.826 -3.863
(1.390) (0.785) (2.147) (4.205) (2.641)
Immediate-2021 -3.567** -1.949%** -2.538 -6.587 -4.250
(1.529) (0.732) (1.853) (4.021) (2.665)
Female 2.645%** 1.427*%* 0.231 6.591%** 4.646%**
(0.372) (0.197) (0.588) (1.156) (0.670)
Age -0.153 0.111 0.111 -0.518 -0.399
(0.297) (0.141) (0.413) (0.832) (0.513)
Grade 12 APS average 0.594*** -0.341%*%* 0.287*** 1.145%** 0.646%**
(0.037) (0.020) (0.043) (0.073) (0.042)
Financial aid -1.443%** -0.111 -2.203%** -5.609%** -2.243%**
(0.400) (0.241) (0.630) (1.161) (0.696)
In institutional housing 0.436 -1.030%** 2.024%** 1.371 0.156
(0.484) (0.224) (0.704) (1.435) (0.833)
Quintile 2 -1.009 -0.691 -2.941 -5.678 -2.664
(1.343) (0.609) (2.055) (3.861) (2.241)
Quintile 3 0.390 -0.572 -2.184 -1.644 -0.444
(1.242) (0.578) (1.764) (3.516) (2.100)
Quintile 4 2.138 -0.494 3.596** 5.236 2.177
(1.304) (0.618) (1.768) (3.614) (2.117)
Quintile 5 7.045%** 0.900* 6.403*** 18.178*** 10.025%**
(1.153) (0.530) (1.630) (3.231) (1.893)
No quintile/private 5.458%** 0.414 6.094*** 14.315%*** 7.273%**
(1.300) (0.559) (1.836) (3.745) (2.154)
Constant 9.353 52.439%** 111.691%** 26.108 32.177H**
(7.504) (3.803) (9.806) (19.338) (11.998)
Observations 8,033 8,033 8,033 8,033 8,033
R-squared 0.134 0.155 0.037 0.095 0.082
F-test: Immediate-2021=Immediate-2019 1.465 0.143 0.0355 0.00427 0.0277
Prob > F 0.226 0.705 0.850 0.948 0.868

Note: *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses. Standard errors allow for correlation in the
unobservables between students in the same school.
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