Working memory improvement following web-based cognitive training
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Many studies have identified effective methods of improving cognitive Design Trained Participants: Pre-test () Training (daily) () Post-test
abilities [1,2,3], but use of these methods is limited outside of the lab. Control Participants: Pre-test ( No training/no contact for duration of experiment () Post-test

« All participants were able to use the testing and training software from a
We developed a web-based game-like program that makes cognitive personal computer without guidance.

training accessible to a larger audience. The program is composed of a

Participants’ only compensation was continued access to the program after the experiment concluded

a web-based application. The study also demonstrates the viability of
conducting an entire study online, including intervention and

Worki thy f t ily stori d ipulati : a
Working memory, the process of temporarily storing and manipulating « Spatial working memory test * Verbal working memory test assessment. We intend to explore the effectiveness of a modified
information, underlies performance in many other activities. There is

Working Memory

Participants N = 32 volunteers recrulted by email from varlous locatians In US « Compliance and qualitative feedback suggest that the exercise
i i i i i Trained: 14 (8 female) of 20 completed all aspects of the program, mean age = 57 R o
set of exercises designed to improve attention, working memory, ) 9! 9 structure motivates frequent training.
. I . Control: 9 (3 female) of 12 completed both tests successfully, average age = 50
processing speed, and response inhibition among other executive
« Participants in the training program improved in the non-trained
processes. One 20-minute session per day for 5 weeks (mean: 29.2 sessions) P! ! "9 prog P!
Traini Five exercises in sach session measure of spatial working memory: reverse span board.
Since cognitive training exercises can be tedious, our exercises are raining
. . Each user trained without guidance using personal computer « Participants did not improve in the letter working memory test.
structured as engaging games to encourage long-term consistent usage.
Prior to this study, our novel approach to cognitive training had not yet Assessment Tests of spatial and letter working memory
been tested Pre-training and post-training assessment was conducted via the web-based application o o - . X
. The results of this pilot study indicate that training and improving a
Qualitative After the experiment, users completed an online survey about how much they enjoyed the exercises. On fundamental cognitive ability such as working memory is possible with
Feedback | a scale of 1 (‘not fun”) to 5 (‘“lots of fun!"), the average response was 3.6.

evidence that an individual’s working memory can be improved with Reverse span board test: Recall in the opposite order of pi i R the letters presented training program in the rehabilitation of cognitive impairment, such as

appropriate training [4, 5] + Lefters presented one at a time that due to stroke, brain trauma, or aging. We invite other researchers
o e to consider or discuss potential applications to their own human

This pilot study evaluates the effect of our web-based ‘ﬁ eeifo s @ behavior research.

training program on working memory. o [— M

‘ [7‘ o « Recall last four letters presented
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* Web-based training platform ensures ease and ubiquity of access
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« Simple self-instruction: No human trainer required

Example Exercises

Success!

Average number of items remembered
Correct responses out of 32 trials

Score: 65 Control Trained Control Trained
« Trained subjects improved in the reverse « Four-back letter memory performance The Lumos Labs cognifive training program can be accessed via
board span (p<.01, paired t-Test). showed no improvement in either group. http://www.lumoslabs.com/
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‘ Significant improvement on the reverse span board test after training suggests that the ‘

Speeded n-back memory task Navigate through a maze of training program improves spatial working memory.

for shapes and numbers monsters
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