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Background Regression Discontinuity Estimates

Arbitrarily chosen cut-off datesforschoolenrolmentmaycontribute
to the emergence of early gaps in educational performance as they
create age differences of up to a year within a cohort of pupils.

The discontinuity in test scores around the cut-off date shifts the
more pupils proceed through compulsory education (Figure 2).

Figure 2 Dijscontinuity in Test Scores around the Cut—-off Date by Grade

Test Scores in Reading

Previous research has consistently shown that the youngest in a cohort

3rd Grade 5th Grade 6th Grade 8th Grade 9th Grade
fall behind their relatively older peers."” These performance gaps are | . |
known as relative age effects and are often embedded in theories of —_ SRS KI5 —"
. . 0 0.01 ; 0 ® ORI AT ——— P DAY N :
cumulative (dis-)advantage.’ T eiiminia ey TS R
Persistent Relative Age Effects? Test Scores in Algebra
3rd Grade 5th Grade 6th Grade 8th Grade 9th Grade
Relative age effects on educational performance are also observable - SNy /
. . . . . § oo *_ o @ e, | A ‘on
in the Swiss education system. Third grade pupils who entered school B oo — P
. . - g e ———— : : « Sp—
relatively old outperform their younger peers (Figure 1). " o |
Figure 1 Relative Age EffeCt on TeSt Scores in Third Grade Binned_::mple I\_/I::ns arouond Cut—:f(: Date (::ttej:ne) wit_hBEocal PoT nomﬁ?i%gzgzéiel:c_)g};i EV%/ES:GNG(Q:ZI:;E ?2%932(5:%9?%2216323 Gr.)0= 8'296 3:(Sth G:(: 9'_861(:3 N(Qt;s((:r.)=4'5i6 Own::)alculatioios

Test Scores in Reading Test Scores in Algebra

Test Score

MW

///////////////////////////

f Birth

Generalised Additive Models of Test Scores (WLE) by Birth Cohort with 95% Confidence Intervals. Data: Checks BR NWCH, N = 41'262, Own Calculations.

Evidence on the long-term implications of relative age effects in
education is mixed.>* This study examines the persistence of relative
age effects throughout compulsory school in Switzerland.

Data and Methods

This study draws on test score data encompassing the entire student
population of Northwestern Switzerland (AG, BL, BS, SO). The Checks
BR NWCH are administered annually in different grades, measuring
pupils’ competences in several subjects.” The data was linked with
administrative records to obtain information on pupil characteristics.

In presence of grade retention (or skipping) and late (or early) school
enrolment, OLS yields biased estimates.' Two complementary empirical
strategies are employed to resolve this problem:

Regression Discontinuity Design

- Exploiting random variation in age caused by the cut-off date for school
enrolment.

- Comparing pupils whose birthday lies right after the cut-off date to those whose
birthday lies right before the cut-off date (sharp design).

- Sample is restricted to pupils who enrolled on time with linear school careers.

Instrumental Variable Approach

- Accounting for confounding unobservables by using assigned relative age as
an instrument for pupils’ actual relative age at school enrolment.

- Assigned relative age refers to the age pupils would have in absence of late (or
early) enrolment and grade retention (or skipping).
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- The relative age advantages of older pupils diminish over the course of

compulsoryeducation-andevenreversesinlowersecondaryeducation
(Figure 4).

- Relatively young pupils are either able to catch up to their older peers

over time or the estimates are biased by unobserved processes that
systematically induce selectivity around the cut-off date, such as grade
retention.

Instrumental Variable Estimates

These estimatesindicatethatthe advantages of relatively older pupils
persist into lower secondary education (Figure 3).

Figure 3 Predicted Test Scores by Age at Enrolment and Grade
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Predictive Margins from 2SLS Models with 95% Confidence Intervals. Data: Checks BR NWCH, N(3rd Gr.) = 42'958, N(5th Gr.) = 21'670, N(6th Gr.) = 32'133, N(8th Gr.) = 41'401, N(9th Gr.) = 20'543, Own Calculations

- Relative age effects decrease over time and vanish only in ninth grade.

- The greater temporal persistence of relative age effects using an

instrumental variable approach implies that pupils who entered school
relatively young are less able to sustain a linear school career (Figure 4).

Discussion
Figure 4 Estimates of Relative Age across Grades
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Both empirical approaches suggest that relative age effects
diminish throughout compulsory education. While time spent in
school counteracts initial age-related disparities in educational
performance, it likely does so too slowly. Efforts to mitigate relative
age effects should be taken at early stages of compulsory school.



