The effect of targeted memory reactivation on generalisation in language learning

HOLLOWAY Chloe Newbury, Rebecca Crowley, Kathleen Rastle, & Jakke Tamminen To find out more, email:
Royal Holloway, University of London, UK chloe.newbury@rhul.ac.uk
() INTRODUCTION @ METHODS
* The ability to learn item-specific Participants: 32 healthy, native, monolingual English speakers, aged 18-35.  Training task:
information and more general linguistic 19 participants were also excluded (15 poor sleepers & 4 failed training). Training Blocks
knowledge is crucial for learning and Reading Aloud Task Spelling Task
understanding language. Stimuli: Participants learned 48 monosyllabic consonant-vowel-consonant Pre-Exposure Phase : i
. . . ipe . . Reading Aloud Task Spelling Task
pseudowords. Middle letters were written in an artificial script and could
* During targeted memory reactivation be pronounced in two ways. Test Pronunciation 1 Pronunciation 2 fXb fXb ‘o &=
(TMR), previously learned information is tasks included trained (tests item- f¥b = /fab/ n¥d = /nid/ . ..
cued during sleep. specific memory) and untrained biv = /bary/ _ _1 - _ 1
items (tests generalisation). V = /banv mgz = /miz/ Ve fat
* Recent evidence suggests that TMR can d =P \% B s
romote memory consolidation for a range PREDICTIONS: biris
p . . . y . g Participants had to reach a criterion of at least 85% correct in the spelling task.
of stimuli (e.g., image pairs, words):23. Procedure: 1) TMR will strengthen item-specific memory
' for cued items. Test tasks:
o HOWeVer, ||tt|e iS knOWn abOUt effects Of W‘ Rl Z) TMR WI” blaS |IngUIStIC generallsatlon It 3-Alternative Forced Choice Speeded Judgement
TMR on Iearning anew |anguage or f§b ngéd f¥b 4) /n¥d untrained words to the cued pronunciation. Old-New Decision Task Reading Aloud Task Free Recall Task Task Task*
.. . . . b¥v m¥z §V OR [ m¥z " b
acquiring linguistic knowledge. L — S f¥b f$b 3 o B " f%b
RESEARCH QUESTION: ~ x 4 Gl = 1 1 1 o 1 P
EEEER O
Does TMR support the acquisition of item-specific — (new) frre! fare/
or general |inguiStiC knowledge? TRAINING SLEEP IMMEDIATE TEST SLEEP DELAYED TEST ? @ ‘? @E@
: 8pm-10:30pm 1ipm-2am 2am-3am 3am-8am 7 days later *Test 2 only
(3] RESULTS @)  concsions
Item-Specific Memory Generalisation Reac“"atm” of Spic'f'ch'tem.s did not
Old-New Task Reading Aloud Task Reading Aloud Task Speeded en ance?emory OLt ose items
Trained Items Trained Items Free Recall Task 3-AFC Task Untrained Items Judgement Task compare to items that were not
5 0 s . , . © . reactivated.
25 0.8 4 | 00 ; - o 2% 09
| o 3 - . 20 08 . . ' . .
2 07 : o . * Reactivation of specific pronunciations
o : T . . 2 : i — e o7 . . . .
=N N —— | &, - i, . K - 5 o5, : did not bias generalisation of the symbol-
o 1 505 . 3 5 5 | 5 —_— . . . .
H § e e == £ 3 . AR $os! : to-sound mappings in untrained items.
05 £ 04 3 § o6 80 = 5 1
2 £ C | 2 5 204 o
0 0.3 2 05 0 . 03 . .
0s 0 \ y N o * Therefore, beneficial effects of TMR may
‘ o1 | o 2 o1 : not extend to the acquisition of linguistic
Reaggvségsg NoL i Yes Nop . Jves Reagg»g:;}g(; Nor s 7e® No ) ? : T T2 Rea, é\g;;gg Nop o Yes Nop o Yes * Test 1 s Test2 ReacuvTaytgg g N ongrule? knoWledge.
*Difference score = correct recall of reactivated *Bias score = number ofmrreaf:::r’;vated responses — number
items — correct recall of non-reactivated items of correct non-reactivated responses
1. Rasch, B., Biichel, C., Gais, S., & Born, J. (2007). Odor cues during slow-wave-sleep
prompt declarative memory consolidation. Science, 315, 1426-1429.
2. Rudoy, J.D., Voss, J.L., Westerberg, C.E., & Paller, K. A. (2009). Strengthening
individual memories by reactivating them during sleep. Science, 326, 1079.
3. Schreiner, T., & Rasch, B. (2015). Boosting vocabulary learning by verbal cueing
during sleep. Cerebral Cortex, 25, 4169-4179.




