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* Adaptive learning systems have improved fact learning. 1 Which PSEs are ACC + RT + PSFs PROCEDURE
* The effectiveness of such systems depends on their a.ssociate 4 with retrieval DY e Participants (n = 50) studied Swahili-English

ability to estimate and predict learner performance. aceuracy and retrieval ASR vocabulary items using the SlimStampen adaptive
* In current systems, accuracy and response times (RTs) speed? y scheduling system — which uses accuracy and RTs

are frequently used to estimate memory strength. | to predict learner performance and determine item

CUE scheduling.
. . " 2. Can PSFs be used to . . .

* Recent developments in automatic speech recognition orove bredictions for  Participants responded by pronouncing the English

(ASR) allow for the transition from typing-based systems to futEre Iea?rnin N translation of the Swabhili word.

speech-based systems. erformance’? Q  All utterances were transcribed to text in real-time
* Prosodic Speech Features (PSFs), such as intonation, P | using Google’s speech-to-text ASR.

rhythm, and stress, may carry additional information about » After the experiment, PSFs were automatically

individual learning processes which could be used to extracted from each single-word utterance.

iImprove speech-based adaptive learning systems.

Number of syllables pronounced
per second ANALYSES
5. Average 1. Speech features were normalized by
Average amplitude of the speech local ]Itter participants.
signal Frequency variation from _
cycle to cycle 2. We computed Pearson's correlations
between PSFs and accuracy and RT on the
RT Pitch Pitch Intensity |Speaking |Jitter | Shimmer Average number of fundamental frequency same trial (see 4).
slope average |average |[speed vibrations per second _ . _
* | : 3. Using cross-validation, we trained and
Accuracy |-0.37 -0.03 '0'01* '0'02** | Ampliude variation of the tested two elastic net, penalized linear
all 0.01 0.03" 1003 1. Pitch slope regression models to estimate learner

Linear change in fundamental : :
“=p<0.05,* =p<0.01,** = p<0.001 IR performance (here: retrieval speed) (see 5).

Higher retrieval accuracy and faster response times were
associated with falling pitch (negative pitch slope), higher
intensity and higher speaking speed.

In this study, we show that (1) spoken retrieval attempts contain

* Using past-repetition PSFs in T EVSE [Tran R TTost RVSE TToct B2 information about the extent to which a learner has memorized an item,
addition to the original memory - =T
del estimat; ted in bett Original model 748 5 6855  |7483 68 47 and (2) that PSFs can be used to improve existing models of memory
m imations resulted in better :
Oael estima c Ons 1€ " Original model + 670.6 74.69 671.0 74.56 retrieval.

estl_matlons ot current-repetition Prosodic speech features
retrieval speed. 50 Our results are important in two ways:
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Past-repetition pitch slope was the 5 . 1. They show that specific speech characteristics are associated with learning

umaopers inaicate now man .
most important predictor of J ropotitions back 1 Speosh performance. These features can be a valuable new tool in further research.
performance, fO”OWGd by average g 40 feature was recorded. 1 2
Intensity, speaking speed, and e 2. They can contribute to the development of speech-based adaptive learning
average pitch. S systems or cognitive tutors. Employing PSFs can be a computationally
. = ~ 1 . iInexpensive way to improve educationally relevant learning applications.
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