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Challenges in evaluating educational interventions

* As funding for experimental studies before implementation is rare, most educational

policies and interventions can only be evaluated in retrospect without randomized control
and intervention groups

—» Difference-in-Differences designs account for pre-existing differences in control and
interventions groups, assuming parallel trends

* Differences between groups can cause the parallel trends assumption to fail

—» Designs including covariates as augmented inverse probability weighting models
account for different development between groups caused by observables

* Interventions are sometimes implemented at different points in time for different groups

—> Heterogenous difference-in-differences designs account for staggered
implementation

’
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Platforms in adult education

* Market entry of big companies of the digital economy and their development of platforms
such as LinkedIn Learning has led to a shift in the adult education landscape (Grotiischen, 2018)

* Accelerated by the Covid-pandemic, there has been a steep increase in online courses in
Germany (kohl & Denzl, 2021; Ortmanns et al. 2024), With platforms profiting from it (coursera, 2022; Coursera 2024)

* Three German federal public adult education center (,Volkshochschulen® — vhs)
associations have implemented their own platforms (,onlinevhs®), making courses of
participating providers in the federal state available on a single website

* One of the goals of the platforms is to increase online course participation (kiemm & Repka, 2021;
Bayerischer Volkshochschulverband, 2021)

* Theories and empirical analyses from organizational sociology and economics imply that

platforms can indeed have a positive effect on sales/ participation (peng et al., 2023; Kirchner, 2022; Li &
Wang, 2025; Pan et al., 2024; Wang et al., 2018; Zhou et al, 2022)

—> Research question: Do public adult education platforms increase online course
participation?
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Methodology: (Heterogenous) Difference-in-Differences models

Items vhs statistics (years 2020-2024)
* Full sample of German public adult education centers

* Treatment: Dummy for platform (0/1) | ' I VHS

* Qutcome: participation in digital courses . .
* Control variables StatIStl k
ein Service des DIE

* Year variable

* Analytical sample: N = 5,696 observations, n = 831
organisations
— N (Never treated) = 4752, n = 696
— N (Treated in 2020) = 104, n =15
— N (Treated in 2021) =427, n = 61
— N (Treated in 2024) = 413, n=59

© Deutsches Institut fir Erwachsenenbildung
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Methodology: (Heterogenous) Difference-in-Differences models

A

Online Courses Difference-In-Differences Modell
X (Confounder)
2020 202% Challenges:
Treatment
Control o ? Average » Treatment is implemented across

: Treatment different points in time

o
-, Effect > Treatment is selective/ non-

random

» Controlling observables
causing different developments
of online courses across
groups

oo o

. ° > Doubly robust estimator via
Augmented Inverse Probability
Weig hting (Callaway & Sant’/Anna, 2021)

Platform Platform time

- Saxony  Bavaria



[ )
Control variables (tang et al., 2023) Dle

* D=Treatment (Plattform)
* Y=Outcome (Online-Belegungen)
* x'=Instrument Variables

* x®=Confounding Variables
@ * xP=Precision Variables

e xN=Null Variables

* X! legal entity, total number of courses, professionalisation, revenues & subsidies

* xC: age/ gdp/ settlement structure type in the district, number of online courses

o xP:-

y
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Results & Discussion

Diff-in-Diff w/o Cov

Overall ATET
Chi?

Treatment 2020
Groups (Saxony)

2021
(Bavaria)

2024
(Baden-
Wirttemberg)

465.734** (179.096)
17.16* (p = 0.029)

128.875 (334.067)
651.421* (248.984)

126.016 (194.547)

n=831; N=5,696 *p < .05. **p < .01. ***p < .001.
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Results & Discussion

Diff-in-Diff w/o Cov Diff-in-Diff with Cov

Overall ATET 465.734** (179.096) 217.597 (172.783)
Chi? 17.16* (p =0.029) 12.65 (0.124)
Treatment 2020 128.875 (334.067) -94.769 (334.047)
Groups (Saxony)

2021 651.421* (248.984) 317.643 (240.030)

(Bavaria)

2024 126.016 (194.547) 200.921 (195.123)

(Baden-

Wurttemberg)

n=831; N=5,696 *p < .05. **p < .01. ***p < .001.

—> \While vhs with online platforms have increased online course participations, this effect
was not caused by the platforms themselves, but by organisational and regional factors
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Results & Discussion

Discussion

* Difference-in-Differences designs can be an effective way of analysing educational
policies and interventions

* Heterogenous models account for staggered implementation settings

* Qur results show the importance of including covariates leading to different
developments between groups

— While a difference-in-differences Model without covariates showed significant
effects, these disappear when introducing covariates

—> The initial effect is actually caused by other factors than the platforms
themselves, both on an organisational and regional level

—» The examined platforms reproduce existing disparities in online participation
rather than reducing them
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