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Background
• We live in a digital world providing easy access to applications 

allowing to learn a second language

• Meta-analysis supports that mobile applications are beneficial to 

learn second language (Mihaylova et al., 2020)

• Research on learning and memory established the efficiency of 

different learning principles:

Retrieval practice (Roediger & Butler, 2011)

Multimodality of presentation (Shams & Seitz, 2008)

Use of corrective feedback (Metcalfe, 2017)

Spacing (Carpenter, 2020)

• Little is known on boosting learning when implementing these 

learning principles within a mobile application (Reber & Rothen, 2018)
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Methods
PHASES 1 & 3

• Assessment of French to Finnish translation knowledge for the 

48 pairs to be learned

PHASE 2

• Learning of the 48 Finnish-French translations using a dedicated 

app (stellar-learning.app)

• Learning with/without four learning principles:

Testing vs. restudy

Multimodal vs. unimodal presentation

Corrective vs. non-corrective feedback

Spacing vs. distributed learning

• Two groups of participants:

Distributed (1 session/day during 12 days – 96 participants)

Massed (6 sessions/day during 2 days – 88 participants)

Results
• There is support for the view that providing a corrective feedback 

is beneficial compared to non-corrective feedback

• Increasing the rate of test trials is also beneficial but the effect is 

quite small

• Spacing has the largest effect with an advantage for the 

distributed group but evidence is weak

• Studying translations with multimodal content does not provide 

an advantage compared to unimodal content
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Effect Estimate

(adjusted)

Standard 

error

Bayes 

factor

Effect size 

(Cohen’s d)

Testing 0.171 .027 2.911E+6 0.094

Multimodality 0.175 0.054 1.870 0.096

Feedback 0.367 0.054 7.611E+7 0.202

Spacing 0.465 0.195 0.177 0.256
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Hypothesis
Translations learned with…:

• higher rate of test trials

• multimodal content (compared to unimodal)

• corrective feedback (compared to non-corrective feedback)

• distributed learning schedule (compared to massed)

…should be better remembered

Conclusion
• When considered individually learning principles have small effects

• When combining learning principles, the learning benefit is around 

30% compared to the case when no learning principles is present


