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There has recently been an explosion of contemprary research showing that a 

small micro-current Stimulation of the Cranium can have positive effects of 

Math Skills, Memory skills and many other Cohitive and Biological Functions. 
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Abstract: 



93 subjects male and female were measured for basic Math skills, Insight and Language Memory.  

Three GSR Cybernetic systems were compared to a placebo group. The Indigo, SCIO, Eductor 2014 with 

single signal generator and double signal generator setting were compared to placebo control testing. 

Cybernetic autofocusing of micro-current stimulation and biofeedback correction is used to maximize 

the effect.  

We analyzed speed, accuracy and stress during math problem solving and learning new words in a new 

language. Once a base-line was established, the trans-cranial GSR Biofeedback cybernetic operation was 

turned on. After stimulation there was a significant noticeable increase in accuracy and speed of the 

math and word skills. The second wave form generator performed better in the test.  

Many new studies have shown the safety and efficacy of GSR trans-cranial stimulation inducing 

improved performance in mental acuity. These devices showed superior effect largely due to the 

autofocused cybernetic loop technology first developed in the 1980’s by Desire’ and first clinically 

proven in 2002. And proven again in several studies over the last two decades.  

The technology has used a single wave form generator for CES since first registered with the US FDA in 

1989. After over 35,000 such devices with not one reported significant risk, safety is obvious. Hundreds 

of studies have shown this technology to be effective, and now a second wave form generator will be 

tested.  

 

Introduction:  

IT IS OUR BASIC HYPOTHESIS THAT A SMALL DC PULSED MICRO-CURRENT APPLIED TO THE CRANIUM 

CAN STIMULATE OSMOSIS AND THUS IMPROVE SYNAPTIC ACTION, MEMORY AND LEARNING. THIS 

EFFECT CAN BE MAXIMIZED WITH AN AUTOFOCUSED CYBERNETIC PULSE. THIS HAS BEEN PROVEN WITH 

THE EPFX, QXCI, SCIO AND A HOST OF OTHER RESEARCHERS HAVE MADE SUCH TECHNOLOGY. NOW WE 

ARE TESTING THE NEWEST ADVANCE THE EDUCTOR WHICH HAS AN EXTRA TWO SIGNAL GENERATORS. 

WE FIRST USE THE EDUCTOR DEVICE TO MEASURE THE BODY ELECTRIC FOR VOLTAGE, AMPERAGE, 

RESISTANCE, HYDRATION, OXIDATION AND ACID ALKALINE BALANCE PLUS OUTPUT OF DISSIMILAR 

CONDUCTION MATERIALS. AND ONCE WE KNOW THE BODY ELECTRIC FACTORS WE CAN APPLY AN 

APPROPRIATE TAILORED ELECTRO-POTENTIAL SIMILAR SIGNAL TO THE BODY. THEN WE MEASURE THE 

ELECTRO RESPONSE AND USE IT TO MAKE THE NEXT STIMULATION. THIS MAKES AN AUTO FOCUSED 

CYBERNETIC LOOP WHERE THE BODY ELECTRIC CAN GUIDE THE DEVELOPMENT OF THE STIMULATION 

OF THE SYNAPTIC FUNCTION. THIS HAS BEEN SHOWN TO BE ABLE TO INCREASE MENTAL ACUITY. 

 



Brief History:  

Micro-current Cranial Electro Stimulation MCES is a new advance in Cranial Electro Stimulation CES and 

energetic medicine. "Electrotherapy" has been in use for over  2000 years, as shown by the clinical 

literature of the early Roman physician, Scribonius Largus, who wrote in the Compositiones Medicae of 

46 AD that his patients should stand on a live black torpedo fish for the relief of a variety of medical 

conditions, including gout and headaches. Claudius Galen (131 - 201 AD) also suggested using the shocks 

from the electrical fish for medical therapies. There is evidence of electro-therapy in ancient Babylon 

and Egypt. The body works on electro signals and electro stimulation of low current helps homeostatsis. 

Low intensity electrical stimulation is believed to have originated in the studies of galvanic currents in 

humans and animals as conducted by Giovanni Aldini, Alessandro Volta and others in the 18th 

century,  Aldini had experimented with galvanic head current as early as 1794 (upon himself) and 

reported the successful treatment of patients suffering from melancholia  depression using direct low-

intensity currents in 1804.  

Modern research into low intensity electrical stimulation of the brain was begun by Leduc and Rouxeau 

in France (1902).  In 1949, the Soviet Union expanded research of CES to include the treatment 

of anxiety as well as sleeping disorders.  

In the 1960s and 1970s, it was common for physicians and researchers to place electrodes on the eyes, 

thinking that any other electrode site would not be able to penetrate the cranium. It was later found 

that placing electrodes on the forehead was far more convenient, and quite effective.  

CES was initially studied for insomnia and called electro-sleep therapy; it is also known as Cranial-

Electro Stimulation  and Transcranial Electrotherapy. 

One of the mechanism of action for CES is that the pulses of electric current increase the ability of 

neural cells to produce serotonin, dopamine DHEA endorphins and other neurotransmitters stabilizing 

the neurohormonal system. Since a slight stimulation of a pulsed milliamp current increases osmosis it is 

shown that neurhormones work better from the increased osmosis.  

It has been demonstrated that through CES, an electric current is engrossed upon the hypothalamic 

region; during this process, CES electrodes are placed near to the face with the ground at the lower 

body.  

Current research shows an increase of the brain's levels of serotonin, norepinephrine, and dopamine, 

and a decrease in its level of cortisol. After a MCES treatment, users are in an "alert, yet relaxed" state, 

characterized by increased alpha and decreased delta brain waves as seen on EEG. 

In 1972, a specific form of addiction release CES was developed by Dr. Margaret Patterson, providing 

small pulses of electric current across the head to ameliorate the effects of acute and chronic 

withdrawal from addictive substances. She named her treatment "NeuroElectric Therapy (NET)". 

I worked with Margaret and treated rock star Pete Townsend for drug addiction. This is why the SCIO 

system has had the MCES capacity built in.  

The SCIO is a descendent of the EPFX system US FDA registered in 1989 still in registered for sale in 

America. Since 1989 we have sold over 31,000 such systems under the registered name of EPFX, QXCI, 

and SCIO. There have been well over 500,000,000 patient visits with all getting some MCES, and not one 
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reported case of any significant risk. Over 200 studies and articles have been written and published on 

these systems and no report of any risk. It has passed all safety tests since 1989 and all risk analysis has 

proved it to be insignificant risk.  

The systems outlined have a potential of 0-4 volts which is beneath the human threshold of perception, 

and 0-7 milliamps which makes it safe and for most subtle and undetectable.  

For over 26 years reports of stress reduction, relaxation, anxiety reduction, emotional balance, addiction 

release, insomnia reduction and sleep induction have been reported from the users and doctors.  

The Eductor has a second wave form generator that can further intensify the CES effect. All this was 

done with a cybernetic loop technology guided by the patient body electric reactions to the stimuli. Thus 

we can further intensify the CES effect over older antiquated non-cybernetic technology.  

Method: 

All subjects are volunteers who gave informed consent in writing. We used ages from 17 To 72 Male and 
female. Subjects with extreme disease were excluded.  

We first established a control reference group of ten subject reactions by asking them to solve the math 
problems or remember the words with no device. We observed practice effect and just how much time 
and effort normal subjects used to solve the problems. 

Then the same researcher asked the questions to the subjects. The subjects were read an example, then 
asked to solve with no stimulation, then with a single generator and then with two signal generators.  

There are samples of the questions used:  

Two numbers added together make _A_ and Multiplied by each other make _B__ 

A  B              Answer 

Example 

2  4  2-2 

4  3  3-1 

Start control Pre Test 

7  12  3-3 

8  12  2-6 

12  36  6-6 

16  48  4-12 

15  56  7-8 

Start stimulation tell them to relax with eyes closed wait one minute while getting one channel of CES 



9  20  4-5 

11  30  6-5 

10  21  3-7 

18  81  9-9 

12  35  5-7 

11  10  10-1 

22  121  11-11 

9  18  3-6_________________________________________ 

Next we tell them to relax with eyes closed wait one minute while getting two channels of CES 

7  10  2-5 

20  99  11-9 

10  16  2-8 

13  42  6-7 

12  27  3-9 

8  15  3-5 

10  25  5-5 

14  45  9-5 

 



 

 

Results of the math studies:  
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Results of the „words” studies:  

 

Much better result with machine:

Better result:

Same result:

Worse result:
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Math Test Results After Second Wave 

 

Much better result with machine:

Better result:

Same result:

Worse result:
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Word Test results After Second Wave 
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In the test there were no reported significant risks. Two small headaches were reported on treatment 

that passed after several minutes.   Of the 93 test subjects 90% had improvement in the word memory 

performance and the same in mathematical performance.  The comparison to our placebo control group 

shows the effect of stimulation of the mental cognition similar effect to recently quoted research in the 

literature. Our hypothesis has been confirmed in this research.  

This has resulted in a p-value of 0.038 proving significance in our study. The GSRtDCs is safe + effective.  

 

Worse result - 0%

Much better result with machine -
10%

Same Rresult - 45%

Better result - 45%



 

Discussion:  

There were no reported risks during the study. The study showed clearly that the CES can stimulate 

math ability and memory retention. The history of micro-current CES positive effects on learning dates 

back decades. There have been no safety issues in the literature. There has been subtle but positive 

effects demonstrated on thousands of research documentation. This research shows the extra boost 

of positive effects of the second wave form generator only in the Eductor.  

 



 

 

References: 



1. ^ a b 21CFR882.5800, Part 882 ("Neurological Devices") 

2. ^ a b Smith RB, Cranial Electrotherapy Stimulation: Its First Fifty Years 

3. ^ a b c Sidney Klawansky (July 1995). "Meta-Analysis of Randomized Controlled Trials of Cranial 

Electrostimulation: Efficacy in Treating Selected Psychological and Physiological Conditions". Journal of 

Nervous & Mental Disease 183 (7): 478–484. 

4. ^ a b Stephen Barrett, M.D. (January 28, 2008). "Dubious Claims Made for NutriPax and Cranial 

Electrotherapy Stimulation". QuackWatch. 

5. ^ Stillings D. A Survey Of The History Of Electrical Stimulation For Pain To 1900 Med.Instrum 9: 255-259 

1975 

6. ^ a b Zaghi S, Acar M, Hultgren B, Boggio PS, Fregni F. (2009). Noninvasive brain stimulation with low-

intensity electrical currents: putative mechanisms of action for direct and alternating current stimulation. The 

Neuroscientist 

7. ^ Leduc S. La narcose electrique. Ztschr. fur Electrother., 1903, XI, 1: 374-381, 403-410. 

8. ^ Leduc S., Rouxeau A. Influence du rythme et de la period sur la production de l’inhibition par les courants 

intermittents de basse tension. C.R. Seances Soc.Biol., 1903,55, VII-X : 899-901 

9. ^ L.A. Geddes (1965). Electronarcosis. Med.Electron.biol.Engng. Vol.3, pp. 11–26. Pergamon Press 

10. ^ Гиляровский В.А., Ливенцев Н.М., Сегаль Ю.Е., Кириллова З.А. Электросон (клинико-

физиологическое исследование). М., "Медгиз", 2 изд. М., "Медгиз", 1958, 166 с. 

11. ^ Bystritsky, A, Kerwin, L and Feusner, J (2008). "A pilot study of cranial electrotherapy stimulation for 

generalized anxiety disorder". Journal of Clinical Psychiatry 69 (3): 412–

417.doi:10.4088/JCP.v69n0311. PMID 18348596. 

12. ^ Appel, C. P. (1972). Effect of electrosleep: Review of research. Goteborg Psychology Report, 2, 1-24 

13. ^ doi:10.1300/J184v09n02_02 

14. ^ Iwanovsky, A., & Dodge, C. H. (1968). Electrosleep and electroanesthesia–theory and clinical experience. 

Foreign Science Bulletin, 4 (2), 1-64 

15. ^ DOI: 10.1007/s11940-008-0040-y 

16. ^ Dr. Margaret A. Patterson. Effects of Neuro-Electric Therapy (N.E.T.) In Drug Addiction: Interim Report. 

Bull Narc. 1976 Oct-Dec;28(4):55-62. PubMed PMID 1087892. 

17. ^ Patterson MA. Electrotherapy: addictions and neuroelectric therapy. Nurs Times. 1979 Nov 

29;75(48):2080-3. PubMed PMID 316129. 

18. ^ Kirsch, D. L. (2002). The science behind cranial electrotherapy stimulation. Edmonton, Alberta: Medical 

Scope Publishing 

19. ^ doi:10.1300/J184v09n02_02 

20. ^ Kirsch, Daniel L., "Science Behind Cranial Electrotherapy Stimulation", 2nd edition, 2002 

http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-FDA_CFR_0-0
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-FDA_CFR_0-1
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?FR=882.5800
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Smith_1-0
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Smith_1-1
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Klawansky_2-0
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Klawansky_2-1
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Klawansky_2-2
http://www.jonmd.com/pt/re/jnmd/abstract.00005053-199507000-00010.htm
http://www.jonmd.com/pt/re/jnmd/abstract.00005053-199507000-00010.htm
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Barrett_3-0
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Barrett_3-1
http://www.quackwatch.com/01QuackeryRelatedTopics/ces.html
http://www.quackwatch.com/01QuackeryRelatedTopics/ces.html
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-4
http://dspace.ceu.es/bitstream/10637/2319/1/Stillings_D.pdf
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Zaghi_5-0
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Zaghi_5-1
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-6
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-7
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-8
http://www.springerlink.com/content/l331232877w61432
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-9
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-10
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.4088%2FJCP.v69n0311
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/18348596
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-11
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-12
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-13
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-14
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-15
http://www.ncbi.nlm.nih.gov/pubmed/1087892
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-16
http://www.ncbi.nlm.nih.gov/pubmed/316129
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-17
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-18
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-19


21. ^ Bystritsky, Alexander, Kerwin, Lauren and Feusner, Jamie. (2008 

url=http://www.ncbi.nlm.nih.gov/pubmed/18348596).&#32;"A pilot study of cranial electrotherapy stimulation 

for generalized anxiety disorder.". Journal of Clinical Psychiatry 69: 412–

417. doi:10.4088/JCP.v69n0311. PMID 18348596. 

22. ^ Kirsch, D. & , Smith, R.B. (2000). The use of cranial electrotherapy stimulation in the management of 

chronic pain: A review. NeuroRehabilitation, 14, 85-94 

23. ^ P. Cevei, M. Cevei and I. Jivet. (2011) Experiments in Electrotherapy for Pain Relief Using a Novel 

Modality Concept. IFMBE, Volume 36, Part 2, 164-167. DOI: 10.1007/978-3-642-22586-4_35 

24. ^ Winick, Reid L. Cranial electrotherapy stimulation (CES): a safe and effective low cost means of anxiety 

control in a dental practice. General Dentistry. 47(1):50-55, 1999. 

25. ^ Lichtbroun, A.S., Raicer, M.M.C. and Smith, R.B. The treatment of fibromyalgia with cranial electrotherapy 

stimulation. Journal of Clinical Rheumatology. 7(2):72-78, 2001. 

26. ^ Weiss, Marc F. The treatment of insomnia through use of electrosleep: an EEG study. Journal of Nervous 

and Mental Disease. 157(2):108 120, 1973 

27. ^ Matteson M et al. An exploratory investigation of CES as an employee stress management technique. 

Journal of Health and Human Resource Administration. 9:93 109, 1986 

28. ^ Smith R et al. Electrosleep in the management of alcoholism. Biological Psychiatry. 10(6):675 680, 1975 

29. ^ Smith R et al. The use of transcranial electrical stimulation in the treatment of cocaine and/or 

polysubstance abuse, 2002 

30. ^ FDA medical device classifications 

31. ^ Gilula MF, Kirsch DL. (2005). Cranial electrotherapy stimulation review: a safer alternative to 

psychopharmaceuticals in the treatment of depression. Journal of Neurotherapy, 9(2), 63-77. 

32. ^ Gilula, M.F. & Kirsch, D.L. Cranial Electrotherapy Stimulation Review: A Safer Alternative to 

Psychopharmaceuticals in the Treatment of Depression. Journal of Neurotherapy, Vol. 9(2) 2005. 

doi:10.1300/J184v09n02_02 

33. ^ Zaghi, S. et. al. (2009) Noninvasive Brain Stimulation with Low-Intensity Electrical Currents: Putative 

Mechanisms of Action for Direct and Alternating Current Stimulation. The Neuroscientist.December 29, 

2009 as doi:10.1177/1073858409336227 

34. ^ Kennerly, Richard. QEEG analysis of cranial electrotherapy: a pilot study. Journal of Neurotherapy (8)2, 

2004. 

 

 

http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-20
http://www.ncbi.nlm.nih.gov/pubmed/18348596).&#32
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.4088%2FJCP.v69n0311
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/18348596
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-21
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-22
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-23
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-24
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-25
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-26
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-27
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-28
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-29
http://www.fda.gov/cdrh/devadvice/3132.html#class_3
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-Gilula_30-0
http://en.wikipedia.org/wiki/Journal_of_Neurotherapy
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-31
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-32
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation#cite_ref-33




 

Bottom of Form 



HEALTH 

17 May 2013  

Brain stimulation promises 'long-lasting' 

Math Skill Boost 

  

The brain stimulation technique could help children who struggle with arithmetic, say researchers 

Applying high-frequency electrical noise to the brain can boost maths skills up to six 

months later, say Oxford University researchers. 

A small study in Current Biology suggests the brain stimulation technique makes neurons 

function more efficiently. It could help those suffering with neurodegenerative illness, stroke or 

learning difficulties. An expert said the technique could have "real, applied impact." Transcranial 

random noise stimulation (TRNS) involves applying random electrical noise to targeted areas of 

the brain by placing electrodes on the surface of the scalp. It is a relatively new method of brain 

stimulation which is painless and non-invasive. 

Our neuro-imaging results suggested that TRNS increases the efficiency with 
which stimulated brain areas use their supplies of oxygen and nutrients.” 

Dr Roi Cohen Kadosh University of Oxford 

Fifty-one students from the University of Oxford, split into two groups, were asked to perform 

two arithmetic tasks over a five-day period. Only one group received TRNS while performing the 

tasks each day. 

The tasks tested participants' abilities for calculation (eg 32-17+5=20) and rote learning 

(committing times tables such as 4x8=32 to memory). 

http://www.cell.com/current-biology/abstract/S0960-9822(13)00486-7
http://www.bbc.co.uk/news/


Dr Roi Cohen Kadosh, study author from the department of experimental psychology at the 

University of Oxford, said the noise stimulation group showed improvements in cognitive and 

brain functions compared with the control group. 

"Performance on both the calculation and rote learning tasks improved over the five days, and 

the former improvements were maintained until six months after training. 

"Our neuro-imaging results suggested that TRNS increases the efficiency with which stimulated 

brain areas use their supplies of oxygen and nutrients." 

There were no significant differences in performance between the groups at the start of the 

study yet TRNS was found to improve the speed of learning for both calculation and rote 

learning tasks. 

Six months later, when participants were contacted again and asked to solve calculations, 

researchers found that the group which had received five days of transcranial random noise 

stimulation showed "superior long-term performance, compared to sham controls". 

Potential 
Cohen Kadosh and his colleagues had previously shown that another form of brain 

stimulation could make people better at learning and processing new numbers. 

But he said transcranial random noise stimulation could help more people because it had the 

potential to improve the ability to add, subtract or multiply a string of numbers in your head - not 

just new number learning. 

"Mental arithmetic is a more complex and challenging task, which more than 20% of people 

struggle with," the study said. 

A learning disorder, called dyscalculia, which is characterised by struggles with arithmetic is 

thought to affect around 5%-7% of the population. Similar problems affect people suffering from 

neurodegenerative disease or stroke. 

Cohen Kadosh added that it was important to identify any downsides of this and other similar 

forms of transcranial electrical stimulation to ensure that boosting one cognitive ability did not 

lead to damage in another. 

Looking ahead, he said he hoped these stimulation techniques would one day be used in the 

clinic, the classroom and even at home. 

Dr Michael Proulx, senior lecturer in psychology at Bath University, said the study findings were 

important and exciting. 

"This study reinforces the idea that brain stimulation enhances cognitive training. It is not some 

panacea that just makes the brain work better overall, but it helps boost a learner's effort. 

http://www.bbc.co.uk/news/health-11692799
http://www.bbc.co.uk/news/health-11692799


"The results also clarify that stimulation does not only improve specific learning, where practice 

might make perfect, but also generalised learning, where practising one skill can transfer to new 

situations." 

He added: "These two findings suggest that this technique could have real, applied impact." 

 

Electric shock treatment 'cures 
memory loss', scientists claim 

Giving a person an electric shock can help improve their memory, scientists have 
discovered. 

 

Researchers found that a tiny surge of power to parts of the brain can improve recall memory by 11 per cent. Photo: ALAMY 

 

By Andrew Hough 

7:30AM BST 08 Oct 2010 

Researchers found that a tiny surge of power to parts of the brain can improve recall memory by 11 

per cent. The treatment stimulates certain neurons in the brain so when a person tries to retrieve a 

name from their brain, they suddenly start working, If developed it could provide treatment for stroke 

victims as well as people whose memory fades through other ailments or even old age. 

The study, from Temple University, Philadelphia, could also offer solutions to those who suffer the 

embarrassing situation of forgetting a person’s name. "We know a lot about how to make people’s 

http://www.telegraph.co.uk/journalists/andrew-hough/
http://www.telegraph.co.uk/journalists/andrew-hough/


memory worse, but we don’t know very much about how to make people’s memory better,” said 

Ingrid Olson, a psychologist who led the study. 

"These findings hold promise because they point to possible therapeutic treatments for memory 

rehabilitation following a stroke or other neurological insult. 

"As we age, the connections between the neurons in our brains weaken." 

Researchers found the amount of current needed was a fraction used in controversial electric shock 

treatment on mentally ill patients. In their study, published in the journal Neuropsychologia, 

researchers used a current of 1-2 milliamps via electrodes to the scalp of volunteers to stimulate the 

anterior temporal lobes of the brain. 

This is the section which deals with the memory of proper names – those with a capital letter at the 

front like people and places. The subjects were given photos of famous faces to look at and were 

tested before, during and after the process. 

Recognising the face but not being able to recall the name is a common phenomenon for almost 

everyone but worse for those suffering neurological disorders. 

They found the electrical stimulation increased memory by 11 per cent but only for up to an hour 

after the treatment was given. 

 





 





Brain Stimulation Technology 
for Superlearning 

   By Laima Jonusiene ,MD Feb 29, 2014   Professor of Medicine Desire’ Dubounet, D. Sc. L.P.C.C. 
 

The recent scientific news is abounding on the supposed discovery that electro stimulation of the brain 

and the body has profoundly positive effects. Here is just a few of the articles in the most prestigious 

publications known that verify the explosion of attention this art is getting in the scientific press today.  

 

http://www.scientificamerican.com/article/get-better-at-math-by-disrupting-brain/ 

http://www.nature.com/news/shocks-to-the-brain-improve-mathematical-abilities-1.13012 

http://www.bbc.co.uk/news/health-22556735 

http://www.psychologytoday.com/blog/beautiful-minds/201204/brain-stimulation-makes-the-impossible-

problem-solvable  

http://www.scientificamerican.com/article/get-better-at-math-by-disrupting-brain/
http://www.nature.com/news/shocks-to-the-brain-improve-mathematical-abilities-1.13012
http://www.bbc.co.uk/news/health-22556735
http://www.psychologytoday.com/blog/beautiful-minds/201204/brain-stimulation-makes-the-impossible-problem-solvable
http://www.psychologytoday.com/blog/beautiful-minds/201204/brain-stimulation-makes-the-impossible-problem-solvable


http://usatoday30.usatoday.com/yourlife/mind-soul/education/2010-11-07-ebs-math_N.htm?csp=34 

http://phenomena.nationalgeographic.com/2011/02/02/can-electrical-jolts-to-the-brain-produce-

eureka-moments/  

http://www.popsci.com/science/article/2013-05/electrical-brain-stimulation-improves-math-learning-study-

finds 

http://www.medicalnewstoday.com/articles/260695.php 

http://www.lastwordonnothing.com/2012/02/09/better-living-through-electrochemistry/ 

http://www.telegraph.co.uk/science/science-news/8049901/Electric-shock-treatment-can-cure-memory-

loss-scientists-claim.html  

Research has shown the effects to be long lasting. A study in Current Biology suggests the brain 
stimulation technique makes neurons function more efficiently. It could help those suffering with 
neurodegenerative illness, stroke or learning difficulties, making this have "real, applied impact." 

Our neuro-imaging results suggested that TRNS (a noninvasive technique known as transcranial 

direct current stimulation (TDCS).)  increases the efficiency with which stimulated brain areas use 
their supplies of oxygen and nutrients.” Dr Roi Cohen Kadosh, University of Oxford 

Dr Roi Cohen Kadosh, study author from the department of experimental psychology at the University of 
Oxford, said the stimulation group showed improvements in cognitive and brain functions compared 
with the control group. 

"Performance on both the calculation and rote learning tasks 
improved over the five days, and the former improvements were 

maintained until six months after training.” Said Kadosh 

http://www.bbc.co.uk/news/health-22556735  

Excess electrical stimulation has been used and designed to control memories and emotional states. We 

at Medical Expose’ have published an expose’ to show how Harsh Excess energy can hurt people. Here is 

access to that Expose’. Prof Desire’ Dubounet has assisted us in the preparation of this article. 

http://medicalexposedownloads.com/PDF/Harsh%20High%20Current%20Electrical%20Stimulation%20t

o%20erase%20memories%20and%20alter%20personality.pdf  

With all of these famous journals giving so much attention to a simple discovery let us examine the 

history a bit. The very early history dates back to ancient Egypt and Rome.  

http://usatoday30.usatoday.com/yourlife/mind-soul/education/2010-11-07-ebs-math_N.htm?csp=34
http://phenomena.nationalgeographic.com/2011/02/02/can-electrical-jolts-to-the-brain-produce-eureka-moments/
http://phenomena.nationalgeographic.com/2011/02/02/can-electrical-jolts-to-the-brain-produce-eureka-moments/
http://www.popsci.com/science/article/2013-05/electrical-brain-stimulation-improves-math-learning-study-finds
http://www.popsci.com/science/article/2013-05/electrical-brain-stimulation-improves-math-learning-study-finds
http://www.medicalnewstoday.com/articles/260695.php
http://www.lastwordonnothing.com/2012/02/09/better-living-through-electrochemistry/
http://www.telegraph.co.uk/science/science-news/8049901/Electric-shock-treatment-can-cure-memory-loss-scientists-claim.html
http://www.telegraph.co.uk/science/science-news/8049901/Electric-shock-treatment-can-cure-memory-loss-scientists-claim.html
http://www.cell.com/current-biology/abstract/S0960-9822(13)00486-7
http://www.bbc.co.uk/news/health-22556735
http://medicalexposedownloads.com/PDF/Harsh%20High%20Current%20Electrical%20Stimulation%20to%20erase%20memories%20and%20alter%20personality.pdf
http://medicalexposedownloads.com/PDF/Harsh%20High%20Current%20Electrical%20Stimulation%20to%20erase%20memories%20and%20alter%20personality.pdf


There has been exploration of this concept for ages but since the work of Dr. Nelson / Professor Desire’ 

Dubounet safety, efficacy and validation have made this technology world famous. Professor 

Dubounet’s historic research started in 1974. Today a broad range acceptance of quantum entwinement 

allows science to accept this work.  

http://www.downloads.imune.net/journals/2013%204%20Quantum%20Entwinement%20as%20a%20Pr

incipal%20of%20Human%20Communication/Quantum%20Entwinement%20as%20a%20Principal%20of

%20Human%20Communication.pdf  

 Over 35,000 devices have been sold without one significant risk. This coupled with CE safety tests and a 

professional risk assessment has proven this technique absolutely safe. Over 200 medical and ethical 

supervised studies published in peer reviewed medical journals have proven safety and efficacy. This 

research has been in more than 100 certified medical university textbooks. Here is a meta-analysis of 

the research in many different publications regarding this special technology.  

http://indavideo.hu/video/Evidence_Meta_Analysis_of_the_Eductor_SCIO_Technology_with_music  
 
meta abstracts 
http://www.downloads.imune.net/medicalbooks/Medical%20Research%20Validation%20of%20the%20S
CIO.pdf  
 

The normal stimulation is a Direct current pulse of a consistent nature with a excessive electrical 

potential above 4.5 volts. But the body does not use such perfect signals, the body uses a more fractal 

set of signals. The body generates anywhere from .5 to 1.5 volts and has current potential of 1 to 100 

microamps. The body might have too little or too much electro potential. Nelson found that most sick 

people had too little electro-energy and that if we measured their body electric.  

When the heater was first developed it was great but it really advanced when there was a cybernetic 

control loop with a thermostat to allow an autofocsued loop. The telephone advanced when a 

communication loop made it work better. All of scinetific advances get better with a cyberntetic 

autofocused control loop to maximise and perfect the stimulation by measuring the results.  

 

Professor Dubounet has developed an extradinory interface to allow an interaction of the computer to 

maximise the cranial stim technique. In over 15 studies of Dubounet’s technology a high degree of 

intellectual stimulation. Math, languages, eye hand co-ordination, decision skills have all been shown to 

be enhanced with this elegant technology.  

 

The human brain is a complex entity constantly at work, sending electrical signals, communicating, 

building new neural connections and so on. This electrical activity generated by the brain, also known as 

brainwaves, reflect our state of mind. Reality is not based on outside influences but is an internal 

process based on our thoughts, perception and emotions. If we stimulate the brain these brainwave 

frequencies can be stimulated to work better.  

When we put a small pulsed signal into the body all osmosis works a little bit better. Since all of biology 

depends on the action of osmosis for transfer of oxygen, nutrients, enzymes, hormones and neuro-

http://www.downloads.imune.net/journals/2013%204%20Quantum%20Entwinement%20as%20a%20Principal%20of%20Human%20Communication/Quantum%20Entwinement%20as%20a%20Principal%20of%20Human%20Communication.pdf
http://www.downloads.imune.net/journals/2013%204%20Quantum%20Entwinement%20as%20a%20Principal%20of%20Human%20Communication/Quantum%20Entwinement%20as%20a%20Principal%20of%20Human%20Communication.pdf
http://www.downloads.imune.net/journals/2013%204%20Quantum%20Entwinement%20as%20a%20Principal%20of%20Human%20Communication/Quantum%20Entwinement%20as%20a%20Principal%20of%20Human%20Communication.pdf
http://indavideo.hu/video/Evidence_Meta_Analysis_of_the_Eductor_SCIO_Technology_with_music
http://www.downloads.imune.net/medicalbooks/Medical%20Research%20Validation%20of%20the%20SCIO.pdf
http://www.downloads.imune.net/medicalbooks/Medical%20Research%20Validation%20of%20the%20SCIO.pdf


transmitters. Thus all of life works a bit better. When we can make a harmonized pulse with a cybernetic 

stimulus loop the osmosis can be enhanced. And when things work a bit better then perhaps something 

shakes free, something works when it hasn’t for a long time and a miracle can happen.  

With a cybernetic loop of interaction stimulation can be made. Here is what we measure and affect.  

Cybernetic loop of autofocused stimulation to maximise the superlearning effect 

 

 



 
 

 



 



 
 

 



 



 



 



 











  

 







 



 

 



  



 



 

re is a collection of recent articles from Scientific American, New Scientist, Psychology Today, National 

Geographic, and others validating and verifying how the SCIO/ Educator/ Eductor technology can 

enhance brain function and learning. Don’t build one at home get one from the professionals.  

_____________________________________________________________________ 

 

Get Better at Math by 
Disrupting Your Brain 

http://www.scientificamerican.com/


The paradox of performance improved by perturbation 

Dec 2, 2010 |By Alvaro Pascual-Leone 

 
 

We tend to believe that our brains work as well as they can. 

Thus, we assume that if you are good at math, it means that your brain is superior to the brains 

of those who find math more challenging. Of course, we have come to realize that people are 

better at some things than at others. Being better in math does not mean being smarter at 

everything. But we assume that, at least within a given domain, better behavioral performance 

implies superior brains, because we take it for granted that the brain is working as well as it can 

to optimize behavior. 

 

However, a growing number of instances in clinical neurology and a growing body of research in 

cognitive neuroscience reveal that this assumption is incorrect. (Many are discussed in “The 

Paradoxical Brain,” a new book edited by Narinder Kapur and coming out next year from 

Cambridge University Press.)   

 

For example, if the brain optimizes behavior, disruption of normal brain activity ought to lead to 

a loss of function, and never to enhancement. And yet, in some instances, disruption of brain 

activity with noninvasive transcranial magnetic stimulation or transcranial direct current 

stimulation -- both methods that use devices outside the skull to affect the workings inside -- 

can result in a paradoxical behavioral improvement.  

 

Take a recent example: In the November 23 issue of Current Biology, researchers led by Roi 

Cohen Kadosh of Oxford University report that noninvasive brain stimulation can promote the 

http://www.scientificamerican.com/author/alvaro-pascual-leone
http://www.scientificamerican.com/article/stimulating-the-brain
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VRT-51HV22T-F&_user=10&_coverDate=11%2F23%2F2010&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8405e5de6175da9a9c503772290259a6&searchtype=a
http://www.scientificamerican.com/blog/post.cfm?id=can-electrical-brain-stimulation-re-2010-11-05


“number sense.”  

 

Nearly one in every five people has a developmental disability that makes it difficult for them to 

process and understand numbers, and others acquire similar difficulties from a stroke, 

traumatic brain injury or a degenerative disease like Alzheimer’s disease. Therapies for 

disorders in numerical competence are lacking.  

 

Cohen Kadosh’s team concluded that noninvasive brain stimulation may be a valuable 

therapeutic intervention in patients with numerical disabilities. Substantially more work is 

needed before this conclusion is actually supported by data. Studies in patients are critically 

needed, because the results in normal subjects may be very different from those obtainable in 

patients. Regardless, the findings are extremely interesting and reveal fundamental and 

surprising aspects about human brain function.  

 

How the study worked: Over six days, 15 adult subjects were asked to learn the association 

between nine arbitrary symbols without knowing the quantity that had been assigned to them. 

The learning phase lasted for nearly two hours each day, and for the first 20 minutes of each 

daily session, subjects were exposed to transcranial direct current stimulation of their parietal 

lobes.  

 

The parietal lobes are thought to be critical regions in the processing of magnitudes and the 

representation of numbers. Individuals who have difficulties with numbers have been found to 

have anomalies of the right parietal lobe, and the right parietal lobe is also thought to be critical 

for the development of numerical understanding during childhood.  

 

At the end of the learning phase, the subjects’ newly created number sense was measured 

using various tests. The goal of the study was to assess whether modifying activity in the 

parietal lobes affected the acquisition of number competence.  

 

If the brain functions by optimizing behavior, it might be possible to worsen numerical 

competence by disrupting parietal function, but it should not be possible to enhance it that 

way. However, that is precisely what Cohen Kadosh's team found. Remarkably, this 

improvement was still present six months after the training. 

 

What are we to make of this? It has become increasingly apparent that complex brain functions 

-- such as coordinated movement, memory, language, or mathematical thinking -- depend 

http://www.scientificamerican.com/blog/post.cfm?id=can-electrical-brain-stimulation-re-2010-11-05
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critically on dynamic interactions between brain areas. This is the concept of “functional 

connectivity networks” — distributed brain regions transiently interacting to perform a 

particular neural function.  

 

Abnormalities in the interactions of network components play a critical role in common and 

devastating disorders ranging from epilepsy to depression. Damage to specific networks can 

lead to distinct neurological syndromes. Furthermore, both the deficits and recovery after 

damage are a function of the architecture and adaptability of these networks.  

 

Behavior after damage, or after the modulation of activity in a given brain area, reflects the 

capacity of the brain and its networks to adapt to the disruption. The final behavioral 

consequence of a brain injury may be worsened performance, but also, paradoxically, improved 

performance, or even recovery from the deleterious consequences of a pre-existing insult or 

disease.  

 

Consistent with such notions of distributed, plastic brain networks, we have learned that the 

effects of noninvasive stimulation depend on the connections between the regions we are 

targeting and the rest of the brain. The stimulation changes local brain activity, but also 

changes activity in distant structures.  It is thus possible to use noninvasive stimulation to 

systematically explore “paradoxical facilitation” -- disruption that leads to improved 

performance -- in healthy subjects and in patients with a variety of neuropsychiatric conditions. 

We can even consider trying to use it -- cautiously -- for neurological or psychiatric therapeutics, 

just as Cohen Kadosh’s team propose for numerical competence.   

 

Certainly the pursuit of such potential therapeutic applications of non-invasive brain 

stimulation is exciting and promising. Already, studies in recent years showed that noninvasive 

stimulation can improve attention in normal subjects, and this phenomenon can be applied to 

patients with a stroke and enable them to recover from “neglect,” the inability to pay attention 

to one part of their world. Similarly, studies found that it is possible to promote motor learning 

in normal subjects by coupling noninvasive brain stimulation with practice, and similar 

approaches are showing promise in promoting recovery of motor function after a stroke.  

 

Clinical medicine aside, these types of results offer important insights into normal brain 

function. In 1620, the Spanish playwright Lope de Vega wrote in the dedication of “La Viuda 

Valenciana” (The Widow from Valencia): “La gala del nadar es saber guardar la ropa” (The pride 

of swimming is knowing how to guard the clothes). This plays on a Spanish proverb dating back 



to the Middle Ages: “No se puede nadar y guardar la ropa” (You cannot swim and guard the 

clothes).  

 

Indeed, jumping in a river or a lake for a swim, while keeping a watchful eye on your own 

clothes to prevent them from being stolen, must not have been easy. The proverb is still in 

widespread use in Spain and indicates the need to commit to a task, give it your all, without 

holding back.  

 

However, as Lope de Vega points out, true accomplishment lies in achieving both: swimming 

and guarding the clothes at the same time. It appears that our brain is designed to do just that. 

There are many examples that illustrate the fact that our nervous system works with a 

“functional reserve”. Under certain circumstances we are quite capable of better performance, 

faster reactions, stronger force generation, more efficient learning.  A critical question, though, 

is what the cost of such 'supra-normal' performance might be. 

ABOUT THE AUTHOR(S) 

Dr. Alvaro Pascual-Leone studies noninvasive brain stimulation at Beth Israel Deaconess 

Medical Center, Harvard Medical School and Universidad Autonoma de Barcelona 

 

Electroshock Your Way to Better 
Math Skills 

by Terrence O'Brien on November 6, 2010 at 01:00 PM 

One thing this writer was never particularly good at was math, 

which is why he turned to blogging and away from a career as an 

electrical engineer. But researchers at the University of Oxford 

believe that mild electrical stimulation of the brain can actually 

improve math skills, for up to six months at time, without any 

negative side effects. Roi Cohen Kadosh, a researcher on the 

project, told Live Science that he wouldn't suggest that people go 

around shocking themselves silly, though. "Electrical stimulation 

will most likely not turn you into Albert Einstein," he said. Rather, 

the treatment could provide benefits to those with learning 

http://www.switched.com/editor/terrence-obrien/
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http://www.foxnews.com/scitech/2010/11/05/mild-brain-shock-stimulates-math-skills/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed:+foxnews/scitech+%28Internal+-+SciTech+-+Mixed%29


disabilities or who have suffered a stroke. 

 

The research team's tests consisted of applying transcranial 

direct current stimulation to five students' parietal lobes (i.e., the 

region of the brain responsible for processing numerical 

information). The students, who all possessed average 

mathematical skills, were asked to solve basic problems using a 

collection of "artificial numbers" (random symbols in place of 

actual numerical values). The study found that the students' ability 

to solve the problems improved after receiving a mild shock 

treatment. The next step for the researchers will be measuring 

how those affected by disability, degenerative disease and stroke 

will respond to the treatment. The Switched crew, on the other 

hand, is going to see if it can produce similar results by licking a 

nine-volt battery.  

 

TAGS: BRAIN, ELECTRICALSHOCK, ELECTROSHOCK, INTELLIGENCE, MATH, MEDICINE, OXFORDUNIVERSITY,  

 

 

Electrical brain stimulation improves 
math skills 

 16:00 04 November 2010 by Helen Thomson 

 For similar stories, visit the The Human Brain Topic Guide 

Are you bad at sums? Get muddled at the market? If so, you could benefit from a machine 

that improves your mathematical abilities. It's not such a strange suggestion. Stimulating a particular 

area of the brain, it turns out, can improve numeracy for at least six months. 

In 2007, Roi Cohen Kadosh at the University of Oxford and colleagues pinned down the area of the 

brain responsible for mathematical ability to the right parietal lobe, just above the right ear. 

His team "short-circuited" this area using transcranial magnetic stimulation (TMS) – a stream of 

magnetic pulses which temporarily disables a targeted area of the brain. The result, they found, was 

that people's ability to perform numerical tasks fell. In fact, their performance resembled people with 

dyscalculia, who have difficulty comprehending mathematics. 

http://www.switched.com/tag/brain/
http://www.switched.com/tag/ElectricalShock/
http://www.switched.com/tag/electroshock/
http://www.switched.com/tag/intelligence/
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http://www.newscientist.com/search?rbauthors=Helen+Thomson
http://www.newscientist.com/topic/brain
http://www.newscientist.com/article/mg20827801.300-mental-muscle-six-ways-to-boost-your-brain.html
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Now they have done the reverse, and improved the brain's arithmetical abilities. To do this the team 

applied transcranial direct current stimulation(tDCS), a way of enhancing brain activity using an 

electric current, to the right parietal cortex while simultaneously using the opposite current to subdue 

activity in the left parietal cortex. 

Number puzzle 

tDCS changes the voltage across neurons and can make them more or less likely to fire. Cohen 

Kadosh's team zapped volunteers while they were shown made-up symbols representing the 

numbers 1 to 9. Although the volunteers had no idea which symbols stood for which number at the 

start of the test, they gradually worked this out by performing tests in which they were asked which 

symbol was numerically higher than another, then, once they had given their answer, were given the 

correct answer. 

After each session, which involved hundreds of such calculations, they were given tests to see how 

well they could perform mathematical calculations using the symbols. Those given tDCS learned the 

symbols faster and did better in the tests than those subjected to a sham procedure. 

When the subjects were tested six months later, those who had been given tDCS still did better than 

those who hadn't. "It is already known that tDCS affects neurotransmitters involved in learning, 

memory and plasticity, so we presume that these are being manipulated in this study to cause long-

term changes in the brain," says Cohen Kadosh. 

While the results show an enhanced association between arbitrary symbols and numbers, they don't 

necessarily isolate number skills because the effects of brain stimulation weren't compared with a 

non-numerical task, says Christopher Chambers at the University of Cardiff, UK. "So while the 

results are exciting, I think it remains to be seen whether the effects are specific for numerical 

competence, or whether they translate to other abilities that depend on learning." 

Improved numeracy 

"This isn't going to turn you into a genius," says Cohen Kadosh, "but it could be turned into a device 

to help children with poor numeracy skills improve their mathematical abilities". 

"I think this is a truly brilliant finding from an outstanding team and one which could have profound 

ramifications for future investigations of enhanced cognition by non-invasive brain stimulation," 

says Allan Snyder, director of the Centre for the Mind at the University of Sydney, Australia, who 

was not involved in the study. "Repeated applications of tDCS are believed by some to have had a 

long-term effect on mitigating depression, so I am not altogether surprised by their finding of long-

lasting effects." 

Journal reference: Current Biology, DOI: 10.1016/j.cub.2010.10.007 
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Electric current to the brain 

'Boosts Maths Ability' 

  



The BBC's Fergus Walsh applies an electric current to his brain 

Applying a tiny electrical current to the brain could make you better at 
learning math, according to Oxford University scientists. 

They found that targeting a part of the brain called the parietal lobe improved the 
ability of volunteers to solve numerical problems. 

They hope the discovery could help people with dyscalculia, who may struggle 
with numbers. 

Another expert said effects on other brain functions would need checking. 

The findings are reported in the journal Current Biology. 

 “Start Quote 

We are not advising people to go around giving themselves electric shocks” 

Dr Cohen Kadosh 

Some studies have suggested that up to one in five people have trouble with 
maths, affecting not just their ability to complete problems but also to manage 
everyday activities such as telling the time and managing money. 

Neuroscientists believe that activity within the parietal lobe plays a crucial role in 
this ability, or the lack of it. 

When magnetic fields were used in earlier research to disrupt electrical activity in 
this part of the brain, previously numerate volunteers temporarily developed 
discalculia, finding it much harder to solve maths problems. 

Persistent benefits 

The latest research goes a step further, using a one milliamp current to stimulate 
the parietal lobe of a small number of students. 

The current could not be felt, and had no measurable effect on other brain 
functions. 

As it was turned on, the volunteers tried to learn a puzzle which involved 
substituting numbers for symbols. 

Those given the current from right to left across the parietal lobe did significantly 
better when given, compared to those who were given no electrical stimulation. 



The direction of the current was important - those given stimulation running in the 
opposite direction, left to right, did markedly worse at these puzzles than those 
given no current, with their ability matching that of an average six-year-old. 

The effects were not short-lived, either. When the volunteers whose performance 
improved was re-tested six months later, the benefits appear to have persisted. 

There was no wider effect on general maths ability in either group, just on the 
ability to complete the puzzles learned as the current was applied. 

Dr Cohen Kadosh, who led the study, said: "We are not advising people to go 
around giving themselves electric shocks, but we are extremely excited by the 
potential of our findings and are now looking into the underlying brain changes. 

"We've shown before that we can induce dyscalculia, and now it seems we might 
be able to make someone better at maths, so we really want to see if we can 
help people with dyscalculia. 

“Start Quote 

Much bigger and more detailed research is required before any robust claims can be made about 

the electrical stimulation and maths ability” 

Fergus WalshMedical correspondent, BBC News 

"Electrical stimulation is unlikely to turn you into the next Einstein, but if we're 
lucky it might be able to help some people to cope better with maths." 

Dr Christopher Chambers, from the School of Psychology at Cardiff University, 
said that the results were "intriguing", and offered the prospect not just of 
improving numerical skills, but having an impact on a wider range of conditions. 

He said: "The ability to tweak activity in parts of the brain, turning it slightly 'up' or 
'down' at will, opens the door to treating a range of psychiatric and neurological 
problems, like compulsive gambling or visual impairments following stroke." 

However, he said that the study did not prove that the learning of maths skills 
was improved, just that the volunteers were better at linking arbitrary numbers 
and symbols, and he warned that researchers needed to make sure other parts 
of the brain were unaffected. 



"This is still an exciting new piece of research, but if we don't know how selective 
the effects of brain stimulation are then we don't know what other brain systems 
could also be affected, either positively or negatively." 

Sue Flohr, from the British Dyslexia Association, which also provides support for 
people with dyscalculia, said the research was welcome. 

She said: "It's certainly an under-recognised condition, but it can ruin lives. 

"It makes it very hard to do everyday things like shopping or budgeting - you can 
go into a shop and find you've spent your month's money without realising it." 

 

Electric brain stimulation can 
help with math skills 

KATE KELLAND 
London — The Globe and Mail 
Published Thursday, Nov. 04 2010, 6:04 PM EDT 
Last updated Friday, Jan. 28 2011, 6:41 PM EST 

 

Stimulating the brain with a very low electric current can enhance a person’s math ability for up to six 
months, British neuroscientists said on Thursday. 

Researchers at Britain’s Oxford University studied 15 volunteers and demonstrated for the first time 
that electrical stimulation of the brain improved their performance in a series of math assessments, 

and continued to do so half a year later. 

http://www.bdadyslexia.org.uk/about-dyslexia/schools-colleges-and-universities/dyscalculia.html
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“We’re not advising people to go around giving themselves electric shocks, but we are extremely 
excited by the potential of our findings and are now looking into the underlying brain changes,” said 
Oxford’s Cohen Kadosh, who led the study. 

“Electrical stimulation is unlikely to turn you into the next Einstein, but if we’re lucky it might ... help 

some people to cope better with maths.” 

Scientists said last month they found that using electrodes to stimulate areas deep within the brain 
might be able to help patients with severe obsessive compulsive disorder who do not respond to other 
treatment. 

For this study, 15 student volunteers aged 20 and 21 were taught symbols that represented different 

numerical values, and then timed to see how quickly and accurately they could complete a series of 
math puzzles based on those symbols. 

The teaching took place over six days and each day the volunteers were given either a placebo or a 
one milliamp electrical stimulus from right to left, or vice versa, across the parietal lobe – a brain area 
important for processing math. The stimulus was administered for about 20 minutes each day, Mr. 
Kadosh said in a telephone interview. 

“You can feel it a little bit, but only for the first 15 to 30 seconds or so,” he said. “And it’s not at all 
painful. It’s just like a tingling sensation in your skull.” He said none of the volunteers reported any 

side effects from the stimulation. 

The results published in the journal Current Biology showed volunteers who were given the electrical 

stimulation from right to left parietal lobes performed best. 

This group was re-tested six months after the training and the scientists found they maintained a high 
performance level. 

Christopher Chambers of Cardiff University’s School of Psychology, who was not involved in the study, 
said the findings were “intriguing” and could have far-reaching implications. 

“The results of this study ... have exciting ramifications for the use of brain stimulation techniques in 
other domains,” he said in an email comment. 

“The ability to tweak activity in parts of the brain, turning it slightly ‘up’ or ‘down’ at will, opens the 

door to treating a range of psychiatric and neurological problems, like compulsive gambling or visual 
impairments following stroke.” 



 



 



 

Treating math phobia with 
electroshock to the brain 

PAUL TAYLOR 
The Globe and Mail 
Published Thursday, Nov. 04 2010, 12:01 PM EDT 

 

If the thought of math makes you break out in a cold sweat, a solution to your phobia may soon be at 
hand. 

Scientists say they have performed an experiment that demonstrates they can boost a person's ability 
to learn math skills by applying an electrical current to the brain. 

"I am certainly not advising people to go around giving themselves electric shocks, but we are 
extremely excited by the potential of our findings," said Roi Cohen Kadosh of the University of Oxford 
in Britain. 

MORE RELATED TO THIS STORY 

 Bright minds find right equation to solve mathematical apathy 
 Electric brain stimulation can help with 8/*math skills 

 
The researchers used transcranial direct current stimulation, or TDCS, in which electrodes attached to 
the scalp emit a weak current. Apparently, the electrical stimulation can alter the activity level of brain 
neurons. In this case, the current was directed at the parietal lobe, a part of the brain that is crucial 
for numerical understanding. 

The 15 study participants, who had normal math abilities, were asked to learn a series of artificial 

numbers - new symbols representing different magnitudes. Some participants received brain 
stimulation during six days of training sessions. Others got a placebo treatment that lacked the full 
current. All of them were put through a series of tests to measure their ability to work with the new 
symbols in a mathematical manner. 

The findings, published in the journal Current Biology, revealed that stimulation improved the ability 
to learn the new numerical system, and the acquired skills still existed when the subjects were 
retested six months later. 

"Electrical stimulation will most likely not turn you into Albert Einstein, but if we're successful it might 
be able to help some people cope better with maths," said Dr. Cohen Kadosh. 

His research team now plans to test the technique on people with severe numerical disabilities, or 
dyscalculia - such as those who can't even count change at the supermarket. It's hoped that teaching 
math skills while the current is applied to the brain will have a lasting effect and help the numerically 

http://www.theglobeandmail.com/authors/paul-taylor
http://www.theglobeandmail.com/life/bright-minds-find-right-equation-to-solve-mathematical-apathy/article963321/
http://www.theglobeandmail.com/technology/science/electric-brain-stimulation-can-help-with-math-skills/article563936/


challenged function better in the world. The treatment may also aid those who have lost their number 
skills as a result of strokes or degenerative diseases. 

For people who have a really hard time doing math, "their brain is not functioning properly" in the 
area that governs this ability, explained Dr. Cohen Kadosh. "They have abnormalities in the anatomy 

... and they have lower activation" in part of the brain. 

Using electrical current to simulate the brain, he said, "is just like giving the neurons an energy drink 
so they are able to perform much better." 

But if further research confirms the treatment can enhance math performance, should it be used to 
help average students get top grades - and not just applied to those with serious disabilities? 

Dr. Cohen Kadosh sidesteps that question. "This is something that might be considered an ethical 
issue - I think it has to be decided by society." 

Would You Stimulate Your Brain 
Electrically? 

Procedure may make people smarter, more creative, and focused 

By MONICA ROZENFELD 8 January 2014 

 

In a New York Times Magazine article [“Jumper Cables for the Mind,” 3 November] science journalist 

Dan Hurley writes about his experience with low-dose electrical stimulation to his brain to test if it makes 

the mind sharper. Studies have shown that transcranial direct-current stimulation (tDCS) enhances 

intellect, memory, creativity, and focus. It has even been found to make people better at math and playing 

piano, and the results can last for months. 

The procedure, conducted by a senior research associate at Harvard’s Laboratory of Neuromodulation, 

places one electrode on the scalp above the left prefrontal cortex and another above the right eye socket, 

and requires a handful of 10-minute sessions for the stimulation of nerve cells. The lab claims tDCS is 

safe, but U.S. Food and Drug Administration approval is required before it could be used on the general 

public. According to Hurley, the process was pain-free and the side effects, such as slight reddening or 

http://www.nytimes.com/2013/11/03/magazine/jumper-cables-for-the-mind.html?_r=0


tingling of the skin, minimal. The lab’s director, Felipe Fregni, says, “tDCS will not make you 

superhuman, but it may allow you to work at your maximum capacity.” 

Electrical stimulation of the 
brain boosts maths skills, claim 

scientists 
Passing a weak electrical current through the brain improves people's ability to 

learn new maths, a study suggests 

 

Don't try this at home. Stimulating the brain with weak electrical currents from right to left seems to boost learning and 

memory in maths 

Schoolchildren who struggle to grasp mathematics could benefit from having their brains 
zapped with electricity, scientists say. 
A study of university students found that gentle electrical stimulation to the rear of the brain 
boosted their ability to learn and use numbers for up to six months. 

The findings could lead to new treatments for children and adults who fail to master 
mathematics because of learning disabilities, or mental impairments caused by stroke or 
neurodegenerative disease. 

"I am certainly not advising people to go around giving themselves electric shocks, but we are 
extremely excited by the potential of our findings," said Roi Cohen Kadosh, a neuroscientist at 
Oxford University. 

"We've shown before that we can temporarily induce dyscalculia [a mathematical disability], and 
now it seems we might also be able to make someone better at maths. Electrical stimulation will 
most likely not turn you into Albert Einstein, but if we're successful, it might be able to help some 
people to cope better with maths." 

http://www.theguardian.com/science/mathematics


The team at Oxford University and University College London recruited 15 students for the 
study and divided them into three groups. Each spent six days learning a series of unfamiliar 
symbols that corresponded to the numbers zero to nine. 

The volunteers were given electrical brain stimulation every day, using a technique called 
transcranial direct current stimulation (TDCS), which passes a continuous, weak current through 
the brain via electrodes on the scalp. The electrodes were positioned so that the current passed 
through parts of the brain called the left and right parietal lobes, which are at the back of the 
head above the ears. 

The first group of students was stimulated from the right side of the brain to the left for 20 
minutes, while in the second group, the current passed in the other direction. The third group 
was used as a control and treated for only 30 seconds, a level of stimulation that should not 
cause any long-term changes in the brain. 

The students were given basic number tasks at the end of each day. In one test, they were 
asked to order the new symbols on a line according to their numerical value. In a second test, 
participants were shown two symbols at random and asked to say which was the larger of the 
two. To confuse the students, symbols for low value numbers sometimes appeared in a larger 
print and vice versa. 

The study found remarkable differences in the students' ability to learn and use the new 
numbering system. After four days, those whose brains had been stimulated from right to left 
performed as well with the novel numbering system as a typical adult would with normal 
numbers. But when students' brains were stimulated in the other direction, they performed 
worse. Students given only 30 seconds of brain stimulation had scores that fell in between the 
others, according to a report in Current Biology. 
Cohen Kadosh said that stimulating the brain from right to left seems to boost learning and 
memory by making neurons in the right parietal lobe fire more easily. "If you stimulate the brain 
in that direction, you enhance the function of the right parietal lobe, which seems to be the 
crucial area for maths," he told the Guardian. 

When the students were invited back six months later their performance on the maths tests had 
not changed, suggesting that the stimulation had a long-term impact on their learning. Cohen 
Kadosh said that the impaired group fared worse only at learning the new number system, and 
was not adversely affected in other ways. 

"If this looks promising and the side effects are minimal or non-existent, we will try to target a 
younger group to see if we can eventually have an intervention programme for those who have 
difficulty with mathematics," said Cohen Kadosh. 

http://www.cell.com/current-biology/fulltext/S0960-9822%2810%2901234-0?switch=standard


 

Can Electric Current Make 
People Better at Math? 

Scientists find mild jolts to the brain may improve 
performance with numbers 

 

By SHIRLEY S. WANG  

Oxford, England 

 

http://online.wsj.com/news/interactive/LAB0213?ref=SB10001424052702303650204579374951187246122


Frantzesco Kangaris for The Wall Street Journal 

In a lab in Oxford University's experimental psychology department, researcher Roi Cohen Kadosh is 

testing an intriguing treatment: He is sending low-dose electric current through the brains of adults 

and children as young as 8 to make them better at math. 

A relatively new brain-stimulation technique called transcranial electrical stimulation may help 

people learn and improve their understanding of math concepts. 

The electrodes are placed in a tightly fitted cap and worn around the head. The device, run off a 9-

volt battery commonly used in smoke detectors, induces only a gentle current and can be targeted to 

specific areas of the brain or applied generally. The mild current reduces the risk of side effects, 

which has opened up possibilities about using it, even in individuals without a disorder, as a general 

cognitive enhancer. Scientists also are investigating its use to treat mood disorders and other 

conditions. 

 

Dr. Roi Cohen Kadosh, in the experimental psychology department at Oxford University, has pioneered studies on using mild electric current to make 

adults and children better at math and to treat a range of ailments. Frantzesco Kangaris for The Wall Street Journal 

Dr. Cohen Kadosh's pioneering work on learning enhancement and brain stimulation is one example 

of the long journey faced by scientists studying brain-stimulation and cognitive-stimulation 

techniques. Like other researchers in the community, he has dealt with public concerns about safety 

and side effects, plus skepticism from other scientists about whether these findings would hold in the 

wider population. 



There are also ethical questions about the technique. If it truly works to enhance cognitive 

performance, should it be accessible to anyone who can afford to buy the device—which already is 

available for sale in the U.S.? Should parents be able to perform such stimulation on their kids 

without monitoring? 

"It's early days but that hasn't stopped some companies from selling the device and marketing it as a 

learning tool," Dr. Cohen Kadosh says. "Be very careful." 

The idea of using electric current to treat the brain of various diseases has a long and fraught history, 

perhaps most notably with what was called electroshock therapy, developed in 1938 to treat severe 

mental illness and often portrayed as a medieval treatment that rendered people zombielike in movies 

such as "One Flew over the Cuckoo's Nest." 

Electroconvulsive therapy has improved dramatically over the years and is considered appropriate for 

use against types of major depression that don't respond to other treatments, as well as other related, 

severe mood states. 

A number of new brain-stimulation techniques have been developed, including deep brain 

stimulation, which acts like a pacemaker for the brain. With DBS, electrodes are implanted into the 

brain and, though a battery pack in the chest, stimulate neurons continuously. DBS devices have been 

approved by U.S. regulators to treat tremors in Parkinson's disease and continue to be studied as 

possible treatments for chronic pain and obsessive-compulsive disorder. 

Transcranial electrical stimulation, or tES, is one of the newest brain stimulation techniques. Unlike 

DBS, it is noninvasive. 



 

If the technique continues to show promise, "this type of method may have a chance to be the new 

drug of the 21st century," says Dr. Cohen Kadosh. 

The 37-year-old father of two completed graduate school at Ben-Gurion University in Israel before 

coming to London to do postdoctoral work with Vincent Walsh at University College London. Now, 

sitting in a small, tidy office with a model brain on a shelf, the senior research fellow at Oxford 

speaks with cautious enthusiasm about brain stimulation and its potential to help children with math 

difficulties. 

Up to 6% of the population is estimated to have a math-learning disability called developmental 

dyscalculia, similar to dyslexia but with numerals instead of letters. Many more people say they find 

math difficult. People with developmental dyscalculia also may have trouble with daily tasks, such as 

remembering phone numbers and understanding bills. 



Whether transcranial electrical stimulation proves to be a useful cognitive enhancer remains to be 

seen. Dr. Cohen Kadosh first thought about the possibility as a university student in Israel, where he 

conducted an experiment using transcranial magnetic stimulation, a tool that employs magnetic coils 

to induce a more powerful electrical current. 

He found that he could temporarily turn off regions of the brain known to be important for cognitive 

skills. When the parietal lobe of the brain was stimulated using that technique, he found that the basic 

arithmetic skills of doctoral students who were normally very good with numbers were reduced to a 

level similar to those with developmental dyscalculia. 

That led to his next inquiry: If current could turn off regions of the brain making people temporarily 

math-challenged, could a different type of stimulation improve math performance? Cognitive 

training helps to some extent in some individuals with math difficulties. Dr. Cohen Kadosh wondered 

if such learning could be improved if the brain was stimulated at the same time. 

But transcranial magnetic stimulation wasn't the right tool because the current induced was too 

strong. Dr. Cohen Kadosh puzzled over what type of stimulation would be appropriate until a 

colleague who had worked with researchers in Germany returned and told him about tES, at the time 

a new technique. Dr. Cohen Kadosh decided tES was the way to go. 

His group has since conducted a series of studies suggesting that tES appears helpful improving 

learning speed on various math tasks in adults who don't have trouble in math. Now they've found 

preliminary evidence for those who struggle in math, too. 

Participants typically come for 30-minute stimulation-and-training sessions daily for a week. His 

team is now starting to study children between 8 and 10 who receive twice-weekly training and 

stimulation for a month. Studies of tES, including the ones conducted by Dr. Cohen Kadosh, tend to 

have small sample sizes of up to several dozen participants; replication of the findings by other 

researchers is important. 

In a small, toasty room, participants, often Oxford students, sit in front of a computer screen and 

complete hundreds of trials in which they learn to associate numerical values with abstract, 

nonnumerical symbols, figuring out which symbols are "greater" than others, in the way that people 

learn to know that three is greater than two. 

When neurons fire, they transfer information, which could facilitate learning. The tES technique 

appears to work by lowering the threshold neurons need to reach before they fire, studies have 

shown. In addition, the stimulation appears to cause changes in neurochemicals involved in learning 

and memory. 



However, the results so far in the field appear to differ significantly by individual. Stimulating the 

wrong brain region or at too high or long a current has been known to show an inhibiting effect on 

learning. The young and elderly, for instance, respond exactly the opposite way to the same current 

in the same location, Dr. Cohen Kadosh says. 

He and a colleague published a paper in January in the journal Frontiers in Human Neuroscience, in 

which they found that one individual with developmental dyscalculia improved her performance 

significantly while the other study subject didn't. 

What is clear is that anyone trying the treatment would need to train as well as to stimulate the brain. 

Otherwise "it's like taking steroids but sitting on a couch," says Dr. Cohen Kadosh. 

Dr. Cohen Kadosh and Beatrix Krause, a graduate student in the lab, have been examining individual 

differences in response. Whether a room is dark or well-lighted, if a person smokes and even where 

women are in their menstrual cycle can affect the brain's response to electrical stimulation, studies 

have found. 

Results from his lab and others have shown that even if stimulation is stopped, those who benefited 

are going to maintain a higher performance level than those who weren't stimulated, up to a year 

afterward. If there isn't any follow-up training, everyone's performance declines over time, but the 

stimulated group still performs better than the non-stimulated group. It remains to be seen whether 

reintroducing stimulation would then improve learning again, Dr. Cohen Kadosh says. 

Electric current has been used in an attempt to treat brain disorders since the 1930s. But the efforts 

have evolved over time. Here are some examples of current technologies 

 

 

 

 

 

 

 

 

Shock the Brain for Faster Learning 



November 29, 2011 

 

Maybe those 19th century doctors were on to something when they used electroshock therapy as 

treatment for a myriad of medical problems. New findings that were recently reported to the Society 

for Neuroscience indicate that transcranial direct current stimulation (TDCS) can increase the rate at 

which people learn. 

Tests were conducted on Air Force pilots and researchers discovered that delivering a mild electrical 

current (two milliamperes of direct current) to a pilot’s brain for thirty minutes during training cut 

training time in half. The current is delivered via EEG electrodes attached to the scalp. 

When asked to compare the cognitive boost of TDCS to caffeine or other stimulants that have been 

tested as learning enhancers, biomedical engineer Andy McKinley stated, “I don’t know of anything 

that would be comparable.” 

Just in case TDCS makes you think of the electroshock therapy that was mentioned earlier, the 

consequences of using TDCS aren’t as extreme, with one test subject saying, “It feels like a mild 



tickling or slight burning.” Personally, mild burning is too high a price for reduced learning times so I 

don’t see myself volunteering for these studies any time soon. 

The big question being asked, according to Scientific American, is how does electrical stimulation 

enhance learning, and some possibilities are already being considered. 

Magnetoencephalography (MEG) was used to study brain waves to look for any functional changes 

in the brain, while MRI scans were used to locate any physical changes. Both tests revealed 

interesting results. The MEG shows that test subjects showed a six-time baseline boost to the 

amplitude of a brain wave when they received electric stimulation to a sensory nerve in the arm, and 

the effects lasted up to 50 minutes past the time when the stimulation was received. 

MRI scans revealed clear structural changes as soon as five days after the application of TDCS, with 

neuron bundles in the cerebral cortex, known as white matter tracts, being more robust and more 

highly organized after treatment. The side of the brain that didn’t receive electric stimulation shows 

no changes. 

With changes recorded in both the physical and functional areas, the next step is to look for changes 

on a cellular level. To achieve those results, brain tissue will be taken from participants in TDCS 

studies that undergo necessary brain surgery so that tissue can be removed as a required part of 

their treatment. 

It’s been known for some time that electrical impulses are firing off all the time in the brain. Is 

enhanced learning just a simple matter of increasing the current to increase performance or is there 

more to it that is still yet to be discovered? 

 

http://www.scientificamerican.com/article.cfm?id=amping-up-brain-function


Better Living Through 
Electrochemistry 

By Sally Adee | February 9, 2012 |  

 

Getting a battery-assisted brain upgrade during sniper training 

Have you ever wanted to take a vacation from your own head? 

You could do it easily enough with liberal applications of alcohol, weed or hallucinogens, but that’s not 

the kind of vacation I’m talking about. What if you could take a very specific vacation only from the 

stuff that makes it painful to be you: the sneering inner monologue that insists you’re not capable 

enough or smart enough or pretty enough or whatever hideous narrative rides you. Now that would be 

a vacation. You’d still be you, but you’d be able to navigate the world without the emotional baggage 

that now drags on your every decision. Can you imagine what that would feel like? 

Late last year, I got the chance to find out, in the course of investigating a story (in this week’s New 

Scientist) about how researchers are using neurofeedback and electrical brain stimulation 

to accelerate learning. What I found was that electricity might be the most powerful drug I’ve ever 

used in my life. 

It used to be just plain old chemistry that had neuroscientists gnawing their fingernails about the 

ethics of brain enhancement. As Adderall, Ritalin and other cognitive enhancing drugs gain widespread 

acceptance as tools to improve your everyday focus, even the stigma of obtaining them through less 

than legal channels appears to be disappearing. People will overlook a lot of moral gray areas in the 

quest to juice their brain power. 

But until recently, you were out of luck if you wanted to do that without taking drugs that might 

be addictive, habit-forming or associated with unfortunate behavioural side effects. Over the past few 

years, however, it’s become increasingly clear that applying an electrical current to your head confers 

similar benefits. US military researchers have had great success using transcranial direct current 

stimulation (tDCS)– in which they hook you up to what’s essentially a 9-volt battery and let the 

current flow through your brain. After a few years of lab testing, they’ve found that they can more 
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http://www.lastwordonnothing.com/2012/02/09/better-living-through-electrochemistry/
http://www.newscientist.com/article/mg21328501.600-zap-your-brain-into-the-zone-fast-track-to-pure-focus.html
http://www.newscientist.com/article/mg21328501.600-zap-your-brain-into-the-zone-fast-track-to-pure-focus.html
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http://www.newscientist.com/article/dn21157-the-dope-on-mental-enhancement.html.
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than double the rate at which people learn a wide range of tasks such as object recognition, maths 

skills, and marksmanship. 

We don’t yet have a commercially available “thinking cap” but we will soon. So the research 

community has begun to ask: What are the ethics of battery-operated cognitive enhancement? Last 

week a group of Oxford University neuroscientists released a cautionary statement about the ethics of 

brain boosting, followed quickly by a report from the UK’s Royal Society that questioned the use of 

tDCS for military applications. Is brain boosting a fair addition to the cognitive enhancement arms 

race? Will it create a Morlock/Eloi-like social divide where the rich can afford to be smarter and leave 

everyone else behind? Will Tiger Moms force their lazy kids to strap on a zappity helmet during piano 

practice? 

After trying it myself, I have different questions. To make you understand, I am going to tell you how 

it felt. The experience wasn’t simply about the easy pleasure of undeserved expertise. When the nice 

neuroscientists put the electrodes on me, the thing that made the earth drop out from under my feet 

was that for the first time in my life, everything in my head finally shut the fuck up. 

The experiment I underwent was accelerated marksmanship training on a simulation the military uses. 

I spent a few hours learning how to shoot a modified M4 close-range assault rifle, first without tDCS 

and then with. Without it I was terrible, and when you’re terrible at something, all you can do is 

obsess about how terrible you are. And how much you want to stop doing the thing you are terrible at. 

Then this happened: 

 

The 20 minutes I spent hitting targets while electricity coursed through my brain were far from 

transcendent. I only remember feeling like I had just had an excellent cup of coffee, but without the 

caffeine jitters. I felt clear-headed and like myself, just sharper. Calmer. Without fear and without 

doubt. From there on, I just spent the time waiting for a problem to appear so that I could solve it. 

It was only when they turned off the current that I grasped what had just happened. Relieved of the 

minefield of self-doubt that constitutes my basic personality, I was a hell of a shot. And I can’t tell you 

how stunning it was to suddenly understand just how much of a drag that inner cacophony is on my 

ability to navigate life and basic tasks. 

It’s possibly the world’s biggest cliche that we’re our own worst enemies. In yoga, they tell you that 

you need to “learn to get out of your own way.” Part of getting out of your own way is making those 

voices go away, exhuming the person you really are under all the geologic layers of narrative 

and  crosstalk that are constantly chattering in your brain. I think eventually these voices just become 

background noise. We stop hearing them consciously, but believe me, we listen to them just the 

same. 

http://www.newscientist.com/article/mg21328501.600-zap-your-brain-into-the-zone-fast-track-to-pure-focus.html
http://www.neurology.org/content/76/2/187
http://bio-medical.com/products/alpha-stim-scs.html
http://www.ox.ac.uk/media/science_blog/brainboosting.html
http://royalsociety.org/policy/projects/brain-waves/conflict-security/?f=1
http://en.wikipedia.org/wiki/The_Time_Machine
http://online.wsj.com/article/SB10001424052748704111504576059713528698754.html
http://en.wikipedia.org/wiki/M4_carbine
http://www.lastwordonnothing.com/wp-content/uploads/2012/02/zappity.jpg


Sometimes they’re anodyne distractors that tell us to look at the shiny thing or interrupt our focus to 

bleat that we forgot to buy milk. But most often their influence is destructive. They tell us in countless 

ways that we’re not good enough. 

 

My brain without tDCS: All Dagobah and no Yoda 

Me without self-doubt was a revelation. There was suddenly this incredible silence in my head; I’ve 

experienced something close to it during 2-hourIyengar yoga classes, but the fragile peace in my head 

would be shattered almost the second I set foot outside the calm of the studio. I had certainly never 

experienced instant zen in the frustrating middle of something I was terrible at. 

There were no unpleasant side effects. The bewitching silence of the tDCS lasted, gradually 

diminishing over a period of about three days. The inevitable reintroduction of self-doubt and 

inattention to my mind bore heartbreaking similarities to the plot of Flowers for Algernon. 

I hope you can sympathize with me when I tell you that the thing I wanted most acutely for the weeks 

following my experience was to go back and strap on those electrodes.* I also started to have a lot of 

questions. Who was I apart from the angry little bitter gnomes that populate my mind and drive me to 

failure because I’m too scared to try? And where did those voices come from? Some of them are 

personal history, like the caustically dismissive 7th grade science teacher who advised me to become 

a waitress. Some of them are societal, like the hateful ladymag voices that bully me every time I look 

in a mirror. Invisible narrative informs all my waking decisions in ways I can’t even keep track of. 

What would a world look like in which we all wore little tDCS headbands that would keep us in a 

primed, confident state  free of all doubts and fears? Wouldn’t you wear the shit out of that cap? I 

certainly would. I’d wear one at all times and have two in my backpack ready in case something 

happened to the first one. 

I think the ethical questions we should be asking about tDCS are much more subtle than the ones 

we’ve been asking about cognitive enhancement. Because how you define “cognitive enhancement” 

frames the debate about its ethics. 

If you told me tDCS will allow to someone to study twice as fast for the bar exam, I might be a little 

leery because now I have visions of rich daddies paying for Junior’s thinking cap. Neuroscientists like 

Roy Hamilton have termed this kind of application “cosmetic neuroscience,” which implies a kind of 

“first world problem” frivolity. 

But now think of a different application–could school-age girls use the zappy cap while studying math 

to drown out the voices that tell them they can’t do math because they’re girls? How many studies 

have found a link between invasive stereotypes and poor test performance? 

http://www.iyengarnyc.org/home.html
http://en.wikipedia.org/wiki/Flowers_for_Algernon
http://en.wikipedia.org/wiki/Stereotype_threat
http://en.wikipedia.org/wiki/Stereotype_threat
http://www.lastwordonnothing.com/wp-content/uploads/2012/02/dagobah.jpg


And then, finally, the main question: what role does doubt and fear play in our lives if its eradication 

actually causes so many improvements? Do we make more ethical decisions when we listen to our 

inner voices of self-doubt or when we’re freed from them? If we all wore these caps, would the world 

be a better place? 

And if tDCS headwear were to become widespread, will the same 20-minutes with a 2 milliamp 

current always deliver the same effects, or will you need to up your dose like you do with some other 

drugs? 

Because, to steal a great point from a Gizmodo commenter, pretty soon, a 9-volt battery may no 

longer be enough. 

 

  

* As you might expect after this kind of evangelizing, the first thing I did when I got back 

from California was check how I could DIY my own contraption. And as you might expect, after 

reading the article, the commenters, letter-writers, and denizens of this monster Reddit thread wanted 

to know the same thing. 

I hereby shake off all liability for directing you to this page.  If you’re going to turn to unaccountable 

internet strangers for advice on the best way to send a current through your noodle, caveat lector and 

god speed. I’m not involved. (and for fuck’s sake, just go enroll in a study at a nearby university) 
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Brain Stimulation Makes the 'Impossible Problem' Solvable 
'Thinking cap' makes a virtually impossible problem — possible. 

Published on April 18, 2012 by Scott Barry Kaufman, Ph.D. in Beautiful Minds 

"The difficulty lies, not in the new ideas, but in escaping from the old ones, which ramify...into every 

corner of our mind."  - John Maynard Keynes 

Try connecting all nine of these dots with just four straight lines without lifting your finger or retracing 

a line: 

 

  

Have difficulty? You're not alone. A century of psychological research shows that under laboratory 

conditions, the expected solution rate for this 'nine-dot' problem is 0 percent. Most people continue 

having difficulty solving the problem after given hints, extended time, and even 100 chances! 

In their prior research, Allan Snyder and his colleagues have found that zapping the brain leads to 

increased insight. Enter a recent study. Richard Chi and Allan Snyder wondered: would their electric 

'thinking cap' make performance on a virtually unsolvable problem-- the nine-dot problem-- solvable? 

They gave 28 healthy right-handed participants (aged 19-63) the nine-dot problem to solve. Before 

brain stimulation, 0 out of 22 participants solved the problem. Then they used transcranial direct 

current stimulation (tDCS), which is a safe, non-invasive technique that can increase or decrease 

cortical excitability and spontaneous neuronal firing in targeted regions. Specifically, they 

http://www.psychologytoday.com/experts/scott-barry-kaufman-phd
http://www.psychologytoday.com/blog/beautiful-minds
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simultaneously decreased excitability of the left anterior temporal lobe (ATL) while 

they increased the excitability of the right anterior temporal lobe (ATL).  

After 10 minutes of right lateralizing tDCS, more than 40 percent of the participants got the problem 

correct. For contrast, they placed sponge electrodes in the same positions of 11 other participants 

but they turned off the electrical current after 30 seconds. Therefore, these 'control' participants 

received the exact same experience as those in the active condition but didn't actually have their 

brain zapped. None (0/11) of the folks in this placebo condition solved the problem at any point 

during the experiment. 

The chances of these findings coming about purely through chance are miniscule (they estimate 

about 1 in 10,000). The researchers combined their results collected over multiple studies over the 

past eight months and found that 0 out of 29 people in the control condition solved the problem 

whereas 14 out of 33 people whose brains were zapped solved the problem. They estimate the 

probability of this happening by chance is less than 1 in a billion. 

*** 

 

Why did stimulating these brain areas have such an effect? The left ATL is associated with a 

hypothesis driven cognitive style and the right ATL is associated with insight and novelty (see 

References). One possibility is that by reducing left hemisphere dominance, the thinking cap 

reduced the tendency to see the nine-dot as just a square with imposed rigid boundaries. In other 

words, the brain stimulation made it easier for the participants to literally 'think outside the box'.  

Of course, there are other interpretations of their findings (as the researchers recognize), but their 

effects are consistent with a number of different studies conducted by various researchers. Bruce 

Miller and his colleagues found that people with anterior temporal lobe dementia spontaneously 

showed creative and artistic talents they never displayed before. Perhaps the dementia got rid of 

some of the typical inhibitory mechanisms and allowed insight mechanisms in the right part of the 

brain to bubble to the surface (which had previously been blocked by the other side). In other lines of 

http://www.psychologytoday.com/basics/placebo
http://www.psychologytoday.com/basics/cognition
http://www.neurology.org/content/51/4/978.short
http://www.neurology.org/content/51/4/978.short
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research with prodigious savants, Darold Treffert has found exceptional skills are frequently 

associated with dysfunction of the left ATL, and Snyder and his colleagues have found that they can 

induce savant-like skills using tDCS. (See here for a critical interview I conducted with Snyder a few 

years back on that topic). 

Roi Cohen Kadosh and his colleagues at the University of Oxford used transcranial magnetic 

stimulation (tMS) to disable bits of the brain involved in mathematical reasoning (the right parietal 

lobe, to be exact). When they did this, participants could barely comprehend mathematics! 

Excitingly, they were also able to do the reverse. When they applied tDCS to the same part of the 

brain while simultaneously using the opposite current to lower excitation of the left parietal cortex, 

participants performed math calculations faster than those given sham stimulation (read about the 

study here). When tested 6 months later, those who were stimulated still did better than those who 

weren't zapped! 

Chi and Snyder report on a case study that is particularly telling. One participant in their study was 

excluded from the experiment because of a head injury that occurred when he was about 10 years 

old. He didn't tell the experimenters about his head injury until he got to the laboratory. While he was 

there, he expressed interest in attempting to solve the nine-dot problem. He was the only participant 

excluded from their study who attempted to solve the problem. 

Turns out, he solved the problem, along with another difficult insight problem! During an interview 

with the experimenters he explained how he sees the world: 

"I only focus on a particular thing, so if I walk into a room, I’d just take things methodically, each thing 

at the time, I don’t look at the whole picture. . .I notice everything by itself, as singular objects instead 

of the whole scene. . .even my writing. . .I’m only focused on one part. . .My long term memory is 

very very good. . .I can recall everything that happened in year 6 (12 years old)." 

The researchers wondered about the location of his brain injury and the participant offered to send 

them his medical report from 11 years ago. The researchers must have fallen off their chairs when 

they read the neurologist's report that he suffered multiple injuries to the left hemisphere, with a 

particular "fracture at the left temporal bone"! 

 ***  

Like many of you, these results had me thinking: where can I get a thinking cap!? The researchers 

argue it's possible to benefit from brief non-invase stimulation with minimal and temporary costs. 

They argue that brain stimulation has greater potential for tasks, like the nine-dot problem, that our 

brains are not well adapted for, compared to tasks in which our minds find more familiar. 

Do I think scientists are ready to sell mini-transcranial direct current stimulation devices 

to Walgreens? Probably not. tDCS is still controversial and a lot more research is needed. Still, I 
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think there is a lot of potential here and one day in the not too distant future I believe it will be 

possible. You really can mess with your brain to great effect.  

I'll be keeping a close eye on this research. Not only for the practical benefits, but also in its potential 

to increase our understanding of the human mind and its seemingly unlimited potential. 

In case you were wondering, here's the answer to the nine-dot problem: 

 

  

 

 

Bad at Math? Zapping Your Brains 

Could Help 
By Michael Byrne 

 

People that hate math bum me out. There are a lot of them, particularly in the subset of 

people I often interact with (20 to 40-year-olds that do art or music things). From a certain 

perspective, math is the perfect storm of pointless, norm-y, and, crucially, very hard. The 

whys of modern math hatred are actually pretty interesting (from algorithm phobias to many, 

many terrible math teachers), but the difficulty of math is pretty straight-forward. Math is 

highly convoluted, effort-intensive puzzlework involving strange symbols and high degrees 

of abstraction, where the only “good enough” is being 100 percent correct. This is different 

than most anything in our day to day lives. 

http://www.psychologytoday.com/basics/empathy
http://motherboard.vice.com/author/MichaelByrne


 

Courtesy Thomas Weickert, Neuroscience Research Australia  

The last couple of sentences above could actually double for an explanation of why math is 

actually awesome, but hard is hard, for any brain. What if there was a way, an easy physical 

way, of making math less difficult? Like a pill or, say, zaps to the skull? The latter is a real 

possibility, uncovered through some recent research at the University of Oxford. The 

equipment for at least one of the techniques is cheaper than your average math textbook, 

and could begin testing in classrooms very soon. 

http://www.neura.edu.au/news-events/news/schizophrenia-trial-turn-down-unwanted-voices-and-turn-thinking


 

The DC Stimulator Plus, one commercially available 

TDCS device 

Of course, we’re probably still a lot farther away from electric zaps not conjuring One Flew 

Over the Cukoo’s Nest associations of forced brutality, but a post at Nature assures the 

methods are painless. The first, announced tosome fanfare in 2010, is called transcranial 

direct-current stimulation (TDCS). This method, reported to feel like a “baby tugging gently 

on your hair,” helped study volunteers “learn and remember a number system made up of 

unfamiliar symbols.” What’s more, the effect was still seen in subjects re-evaluated six 

months later. 

The more recent technique, called transcranial random-noise stimulation (TRNS), is kind of 

just what it sounds: electrical pulses sent randomly into different parts of the brain, thus 

http://www.nature.com/news/shocks-to-the-brain-improve-mathematical-abilities-1.13012#/b1
http://blogs.nature.com/news/2010/11/train_your_brainor_simply_elec.html


exciting them and leaving the subjects with better abilities for memorizing mathematical 

facts and for performing complex calculations. In the study, 13 volunteers got random zaps 

to the prefrontal cortices of their brains, the portions associated with higher cognitive 

abilities, and, indeed, they performed better on mathematical tasks than a control group. 

Brain imaging using near-infrared spectroscopy supports the general idea, finding that blood 

flow to the related portions of the brain peaked earlier in subjects that had received the 

treatment. 

While the study appears in last week’s issue of Current Biology, it’s worth noting that 13 is 

an extremely small number of participants to be drawing huge conclusions from. Daniel 

Ansari, a cognitive neuroscientist at the University of Western Ontario, also expressed 

to Nature some skepticism of the work: “The training used here is highly contrived and does 

not resemble the way in which math skills are typically acquired.” 

One of dozens of do-it-yourself-TCDS videos on YouTube. 

It’s true: people become “good” at math through intensive practice and repetition rather than 

just looking at a thing and suddently getting it a la Good Will Hunting. In that, math is a lot 

like most anything else worth doing: one becomes good at it. But, the catch is that different 

people start from different places: not every prefrontal cortex is created equal, nor is every 

math teacher. The idea of being able to level the playing field is intriguing, particularly in the 

cases of students with special difficulty in learning math. So, the idea is less math steroid 

than math prosthesis. That said, if I could have zapped my brains every morning before 

differential equations class, I’d be a piece of toast by now, but probably a bit better at 

inverse Laplace transformations. 

 

 

 

 

 

 

 

http://dx.doi.org/10.1016/j.cub.2013.04.045


 

Can electrical jolts to the 
brain produce Eureka 

moments? 
by Ed Yong 

 

Finding those Eureka moments that allow us to solve difficult problems can be an 

electrifying experience, but rarely like this. Richard Chi and Allan Snyder managed to 

trigger moments of insight in volunteers, by using focused electric pulses to block the 

activity in a small part of their brains. After the pulses, people were better at solving a 

tricky puzzle by thinking outside the box. 

This is the latest episode in Snyder’s quest to induce extraordinary mental skills in 

ordinary people. A relentless eccentric, Snyder has a long-lasting fascination 

with savants – people like Dustin Hoffman’s character in Rain Man, who are 

http://phenomena.nationalgeographic.com/2011/02/02/can-electrical-jolts-to-the-brain-produce-eureka-moments/
http://phenomena.nationalgeographic.com/2011/02/02/can-electrical-jolts-to-the-brain-produce-eureka-moments/
http://phenomena.nationalgeographic.com/2011/02/02/can-electrical-jolts-to-the-brain-produce-eureka-moments/
http://www.centreforthemind.com/director/index.cfm
http://en.wikipedia.org/wiki/Autistic_savant
http://phenomena.nationalgeographic.com/files/2012/12/Eureka1.jpg


remarkably gifted at tasks like counting objects, drawing in fine detail, or memorising 

vast sequences of information. 

Snyder thinks that everyone has these skills but they’re typically blocked by a layer of 

conscious thought. By stripping away that layer, using electric pulses or magnetic fields, 

we could theoretically release the hidden savant in all of us. Snyder has been doggedly 

pursuing this idea for many years, with the goal of producing a literal “thinking cap”. He 

has had some success across several studies, but typically involving small numbers of 

people. 

His latest publication continues this theme. He used a “matchstick maths” challenge, 

where several sticks had been arranged to form Roman numerals and mathematical 

symbols. The player has to rearrange just one stick so the equation makes sense. There 

are three such puzzles and all require very different solutions, as you can see in the 

image below. 

 

These problems are challenging because our experiences can blind us to new ways of 

thinking. Once we learn how to solve one matchstick puzzle, we try to apply the same 

method to the others. We find it harder to come up with answers that require different 

lines of thought. 

Chi and Snyder got around this problem by literally giving people a jolt to the brain. 

They asked 60 volunteers to solve the matchstick problems while running a weak 

electric current across their scalp, targeting an area called the anterior temporal 

lobe (ATL). In one group, they used the current to increase the activity on the left ATL 

http://www.ncbi.nlm.nih.gov/pubmed?term=snyder%20savant
http://en.wikipedia.org/wiki/Temporal_lobe
http://en.wikipedia.org/wiki/Temporal_lobe
http://phenomena.nationalgeographic.com/files/2012/12/Matchsticks.jpg


while reducing the activity of the right half. In the second, they swapped sides. In the 

third, they turned the current up slightly but rapidly brought it back to zero. In all the 

cases, they carefully controlled the current so that the volunteers couldn’t feel any 

noticeable tingling sensations. 

After doing 27 variants of the first matchstick problem, where they had to change an X 

into a V, the volunteers had to solve a problem from the second category. And they did 

much better with this new problem if Chi and Snyder had enhanced their right ATL 

while blocking their left. After six minutes, around 60% of them had solved the puzzle. 

That’s three times the proportion of the other two groups, where only 20% could solve 

the problem. They got similar results when they tested the volunteers on puzzles from 

the third category. 

 

These are intriguing experiments, but they can be easily misinterpreted. Chi and Snyder 

have shown that by stimulating the brain with electricity, they can successfully free the 

mind from mental blocks or fixed ways of thinking. Snyder quotes the economist John 

Maynard Keynes who said, “The difficulty lies, not in the new ideas, but in escaping 

from the old ones, which ramify…into every corner of our mind.” 

But does this equate to “insight” or “creativity”? Andrea Kuszewski, a neuroscientist who 

studies creativity, says, “They aren’t actually measuring creativity. They are artificially 

inducing a “clear your head and start over” type of strategy. But just because you are 

open to new ideas doesn’t mean you’ll actually get one.” 

http://www.science20.com/profile/andrea_kuszewski
http://phenomena.nationalgeographic.com/files/2012/12/Puzzles.jpg


Nor does this mean that the ATL is the source of Eureka moments. Thesort of electrical 

stimulation that Chi and Snyder used isn’t a precise technique and it’s unlikely that the 

current only affected the ATL. Arne Dietrich, who studies the neuroscience of creativity 

at the American University of Beirut, says, “Creativity and insight do not depend on one 

specific brain area (the light bulb theory, as I call it).” 

However, he adds, “It’s important that the duo targeted the ATL. Most other researchers 

have focused on a different part of the brain called the prefrontal cortex.” Indeed, other 

scientists have found that people with damage to the prefrontal cortex do better with the 

varied matchstick problems than those with everything intact. Chi and Snyder want to 

see if they could get even stronger effects by targeting both areas at the same time. 

And what of the fact that Snyder only boosted insight by deactivating theleft ATL? He 

writes that the right half of the brain is linked to insight and novelty. It’s involved 

in updating old ideas, while the left half is involved in maintaining them. Knock out the 

left and you let the right do its thing – it can find new ideas because it’s unrestrained by 

old ones. 

But this veers dangerously close to the popular myth that the right brain is creative and 

artistic while the left is logical and deductive. In truth, virtually every complex thing we 

do depends on both halves of the brain, working together and complementing one 

another. 

Kuszewski says, “For creative thinking to take place, there needs to be recruitment from 

both sides, not just the right. Stimulation of the right side (and inhibiting the left) is sort 

of like a kick in the pants, so your brain stops being so inflexible. That’s really all it does, 

and it’s temporary. No lasting creative effects.” Indeed, in Chi and Snyder’s experiment, 

the volunteers also did better at solving the third group of matchstick problems no 

matter which half of their ATL was shut down. 

Dietrich agrees. “There are too many other studies showing the exact opposite, which we 

have painstakingly documented. This effect depends mostly on the type of insight 

problem one uses. For verbal tasks, as was the case here, it makes sense that inhibition 

to the left does the trick. But that can’t be generalized, at all, to insight as a whole.” 

http://en.wikipedia.org/wiki/Transcranial_direct_current_stimulation
http://en.wikipedia.org/wiki/Transcranial_direct_current_stimulation
http://www.harford.de/arne/
http://scienceblogs.com/neurophilosophy/2007/10/the_left_brain_right_brain_myt.php
http://www.harford.de/arne/articles/PB%20Reprint.pdf
http://www.harford.de/arne/articles/PB%20Reprint.pdf


All in all, it’s an interesting study especially because it produced such a large 

improvement. But even Chi and Snyder admit that the results are difficult to interpret. 

That thinking cap is still a long way off. Dietrich says, “Non-invasive ways of facilitating 

insightful problem solving, if technologically refined, can be a game changer in many 

realms of society – think military, business, art or scientific discovery. But this is a long, 

long way away. The technique is messy, to say the least. So, it is best to stay grounded on 

this one for now.” 

So for now, shooting yourself in the head with a taser isn’t going to turn you into the 

next Leonardo da Vinci. It might turn you into the next Justin Bieber though… 

Reference: Chi, R., & Snyder, A. (2011). Facilitate Insight by Non-Invasive Brain 

Stimulation PLoS ONE, 6 (2) DOI: 10.1371/journal.pone.0016655 

http://dx.doi.org/10.1371/journal.pone.0016655


 





 

 



Lose Weight with Electro-Shock 

Therapy 
By Douglas Robb on January 29, 2013@healthhabits 

A new study, published in the journal Obesity and Weight Loss Therapy, has found that cranial 

electrotherapy stimulation was able to amplify the weight loss effects of both… 

 Low Calorie diets 

 Low Carbohydrate diets 

 

The Science 

After 2 months of simultaneous treatment with electric stimulation and diet there was an average 

weight loss of… 

 7.07 kg in the reduced calorie diet group 

 9.48 kg in the ketogenic/low-carb diet group 

http://www.healthhabits.ca/author/healthhabits/
http://www.twitter.com/healthhabits
http://www.omicsgroup.org/journals/2165-7904/2165-7904-2-155.pdf
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation
http://en.wikipedia.org/wiki/Cranial_electrotherapy_stimulation


whereas in the non-electric stim groups, the researchers observed an average weight loss of… 

 5.9 kg in the reduced calorie diet group 

 7.17 kg in the ketogenic/low-carb diet group 

This means that the electric stimulation participants lost… 

 20% more body-fat on a low-cal diet 

 32% more body-fat on a ketogenic/low-carb diet 

 

What does this mean to you? 

Maybe nothing. If you take a look at how the experiment was conducted, you will notice that in 

addition to following the prescribed diet, the “Food-Watcher” group were asked to use the device 

twice a day before meals. The control group were not provided with a “fake” version of the “Food-

Watcher” to simulate cranial electrotherapy stimulation. 



 



 

 

The gaming headset that (literally) 

shocks your brain to attention 
Foc.us says a couple minutes of electricity to the head can improve your gaming. 

by Megan Geuss - May 19 2013, 10:00pm CEDT 

http://arstechnica.com/author/megan-geuss/


 

The foc.us headset. 

Ars Technica 

SAN FRANCISCO, CA—Earlier this week, Ars showed up at a demo day for the painful-to-read 

HAXLR8R (pronounced hack-celerator), a startup accelerator program that takes ten teams of 

entrepreneurs, gives them $25,000, and flies them between San Francisco and Shenzhen to work 

on a hardware-based product of their design. 

Most of the products were still in progress, so many teams spent demo day courting VC funders 

or imploring the crowd to visit their Kickstarter campaign. But Foc.us, a company founded by 

mechanical engineers Michael Oxley and Martin Skinner, actually had its product launch that 

day. Its Foc.us headset is a device that is meant to shock your brain with electricity—and make 

you a better gamer because of it. 

The headset is a red or black band that goes around the back of your head, with four disks that 

are placed on your forehead, just above your eyebrows. The disks contain electrodes beneath 

small circular sponges soaked in saline solution. When the headset turns on (via a physical 

button in the back or a companion iOS app), you get a shock to the prefrontal cortex that can 

range from 0.8 to 2.0 mA. For context, a hearing aid usually runs on about 0.7 mA—but you’re 

not directing that electricity into your head. 

http://arstechnica.com/tech-policy/2011/06/bitcoin-inside-the-encrypted-peer-to-peer-currency/


The technique, which Oxley and Skinner say they read about in articles the year before, is called 

transcranial Direct Current Stimulation (tDCS). As the science blog The Last Word on 

Nothing wrote in early 2012, “US military researchers have had great success using transcranial 

Direct Current Stimulation (tDCS)—in which they hook you up to what’s essentially a 9-volt 

battery and let the current flow through your brain. After a few years of lab testing, they’ve 

found that they can more than double the rate at which people learn a wide range of tasks such as 

object recognition, maths skills, and marksmanship.” Obviously, you could use the Foc.us 

headset for anything, but Oxley and Skinner said they’re keeping their marketing focus narrow to 

stay within various regulations for the time being. 

You can start and stop Foc.us manually with a button at the rear of the headset, and it will run for 

10 minutes before it automatically shuts off. Using the app (which is only for iOS right now, but 

the creators say they're working on an Android version) you can set intervals between five and 

40 minutes without touching the hardware. In an e-mail, Oxley wrote that Foc.us, "actually had a 

lot of feedback from non-Apple owners and so [we] are looking at adding extra configurability to 

the touch sensor behavior." 

While Oxley and Skinner said they wear their headsets all the time and haven't noticed any 

issues with decreased sensitivity to the voltage, Foc.us is only meant to stimulate working 

memory. Only short periods of use are encouraged. In an e-mail to Ars, Oxley told us that the 

tDCS modes on Foc.us include settings like “constant current, wave (current rises and falls), 

pulse (like wave but different shape), noise (random jumps in current) and sham—where current 

starts but then stops whilst [the] device appears to remain active—to test for placebo effect.” 

I tried the headset on at the huge space that HAXLR8R rented out in downtown San Francisco. It 

fit comfortably and the headset has a crescendo start, so it wasn’t jolting (pun intended) when the 

headset turned on. Unfortunately, Foc.us didn’t have a gaming rig set up at demo day, so I can’t 

tell you whether it actually improves performance. I can say that I started feeling a very 

noticeable but somewhat pleasant shock in the rear left of my brain in addition to a light buzzy 

feeling all over my head. I also started seeing white spots in my peripheral vision, especially in 

my upper right view. If you are epileptic, do not use this headset. (On the website, Foc.us also 

says people younger than 18 years old should not use the headset. Sorry to all minors who are 

also Ars readers.) 

“After a few years of lab testing, they’ve 

found that they can more than double the 

rate at which people learn a wide range of 

tasks such as object recognition, math skills, 

and marksmanship.” 

http://www.lastwordonnothing.com/2012/02/09/better-living-through-electrochemistry/
http://www.lastwordonnothing.com/2012/02/09/better-living-through-electrochemistry/


f the 

Foc.us headset. 

 
 

 
 

I guess I felt more focused, but without a game controller or a sniper rifle in my hand, it’s hard to 

say. Your experience may vary depending on your tolerance for weird brain 

feelings. Wired writer Alexandra Chang attended the demo day as well, and the white spots 

bugged her a lot more than they did me. 

http://www.wired.com/gadgetlab/author/achang/
http://cdn.arstechnica.net/wp-content/uploads/2013/05/Side-view.jpg
http://cdn.arstechnica.net/wp-content/uploads/2013/05/Side-view-640x426.jpg
http://cdn.arstechnica.net/wp-content/uploads/2013/05/front-view-640x426.jpg
http://cdn.arstechnica.net/wp-content/uploads/2013/05/fuzzies-640x426.jpg
http://cdn.arstechnica.net/wp-content/uploads/2013/05/creators-640x426.jpg
http://cdn.arstechnica.net/wp-content/uploads/2013/05/shocks-640x426.jpg
http://cdn.arstechnica.net/wp-content/uploads/2013/05/the-app-640x426.jpg


In my experience, the initial resistance to the idea of purposely sending electricity through my 

brain was hard to get over. I actually kind of dreaded it. I told myself on the commute to San 

Francisco that if there’s a power surge and I go blind, at least I’ll be going blind for journalism. 

Ultimately, though, it wasn’t scary or painful, and the research seems sound—Oxley sent 

me three articles on tDCS fromthree separate scientific journals and said his team worked with a 

neuroscientist friend to perfect the design. 

Foc.us is on sale now at the company’s website for $250 plus $10 in shipping (£179 in the UK), 

and the company is planning to ship the device in July of this year. (The company's site also has 

a lot of images of a model wearing the headset and posing in improbably beautiful locations with 

a game controller if you need more of a visual). The battery is non-removable, but you can 

charge it with a micro-USB cable. It comes with eight reusable sponges, a saline bottle, a soft 

protective carry-case, and an instruction booklet. 

It's hard to recommend a gadget that I wore for a couple minutes and didn't really get to test in 

the intended environment. But it's a unique concept at an accessible price for hard-core 

enthusiasts—a bit of science fiction turned science fact. 
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Brain stimulation promises 'long-lasting' 

 maths boost 

 

The brain stimulation technique could help children who struggle with arithmetic, say researchers 

http://www.biomedcentral.com/1471-2202/12/2
http://www.jneurosci.org/content/29/22/7271.abstract?sid=14b10846-a65a-4518-b8f0-dad521fe6cd8
http://www.ncbi.nlm.nih.gov/pubmed/23235272
http://order.foc.us/
http://www.bbc.co.uk/news/


Applying high-frequency electrical noise to the brain can boost maths skills up to six 

months later, say Oxford University researchers. 

A small study in Current Biology suggests the brain stimulation technique makes neurons 

function more efficiently. It could help those suffering with neurodegenerative illness, stroke or 

learning difficulties. An expert said the technique could have "real, applied impact." Transcranial 

random noise stimulation (TRNS) involves applying random electrical noise to targeted areas of 

the brain by placing electrodes on the surface of the scalp. It is a relatively new method of brain 

stimulation which is painless and non-invasive. 

Our neuro-imaging results suggested that TRNS increases the efficiency with 
which stimulated brain areas use their supplies of oxygen and nutrients.” 

Dr Roi Cohen KadoshUniversity of Oxford 

Fifty-one students from the University of Oxford, split into two groups, were asked to perform 

two arithmetic tasks over a five-day period. Only one group received TRNS while performing the 

tasks each day. 

The tasks tested participants' abilities for calculation (eg 32-17+5=20) and rote learning 

(committing times tables such as 4x8=32 to memory). 

Dr Roi Cohen Kadosh, study author from the department of experimental psychology at the 

University of Oxford, said the noise stimulation group showed improvements in cognitive and 

brain functions compared with the control group. 

"Performance on both the calculation and rote learning tasks improved over the five days, and 

the former improvements were maintained until six months after training. 

"Our neuro-imaging results suggested that TRNS increases the efficiency with which stimulated 

brain areas use their supplies of oxygen and nutrients." 

There were no significant differences in performance between the groups at the start of the 

study yet TRNS was found to improve the speed of learning for both calculation and rote 

learning tasks. 

Six months later, when participants were contacted again and asked to solve calculations, 

researchers found that the group which had received five days of transcranial random noise 

stimulation showed "superior long-term performance, compared to sham controls". 

Potential 
Cohen Kadosh and his colleagues had previously shown that another form of brain 

stimulation could make people better at learning and processing new numbers. 

But he said transcranial random noise stimulation could help more people because it had the 

potential to improve the ability to add, subtract or multiply a string of numbers in your head - not 

just new number learning. 

http://www.cell.com/current-biology/abstract/S0960-9822(13)00486-7
http://www.bbc.co.uk/news/health-11692799
http://www.bbc.co.uk/news/health-11692799


"Mental arithmetic is a more complex and challenging task, which more than 20% of people 

struggle with," the study said. 

A learning disorder, called dyscalculia, which is characterised by struggles with arithmetic is 

thought to affect around 5%-7% of the population. Similar problems affect people suffering from 

neurodegenerative disease or stroke. 

Cohen Kadosh added that it was important to identify any downsides of this and other similar 

forms of transcranial electrical stimulation to ensure that boosting one cognitive ability did not 

lead to damage in another. 

Looking ahead, he said he hoped these stimulation techniques would one day be used in the 

clinic, the classroom and even at home. 

Dr Michael Proulx, senior lecturer in psychology at Bath University, said the study findings were 

important and exciting. 

"This study reinforces the idea that brain stimulation enhances cognitive training. It is not some 

panacea that just makes the brain work better overall, but it helps boost a learner's effort. 

"The results also clarify that stimulation does not only improve specific learning, where practice 

might make perfect, but also generalised learning, where practising one skill can transfer to new 

situations." 

He added: "These two findings suggest that this technique could have real, applied impact." 

 



 



Electroceuticals 

“Electroceuticals”, or therapies utilising electricity, are nothing new and range from the widely 

accepted defibrillator/ pace makers to the more controversial electric shock therapies like ECT 

sometimes employed to treat severe depression. 

But a recent article in Nature argues that these are just a small, crude sample of what 

electroceuticals may be able to offer in the future. Universities and pharmaceutical companies are 

researching a wide range of therapies based around electrical stimulation, promising benefits (in 

the long term) as diverse as mind-controlled prosthetic limbs to a treatment for anorexia. 

Transcranial Electric Stimulation (TES) is delivering some promising results in depression and 

treatment of learning disabilities. 

Not only is the research potential there, but it appears that the funding is too. Nature report that 

GlaxoSmithKline are funding 40 researchers to pursue research in this area, amongst other 

initiatives to kick start electroceutical development. And earlier this year, the US invested $110 

million from 2014’s budget for the “Brain Research through Advancing Innovative 

Neurotechnologies (BRAIN) Initiative”. At the same time, over in Europe, work has commenced 

on a 10 year, billion pound ‘Human Brain Project, bringing together 135 institutions to try to map 

parts of the human brain via computer simulations. 

We may be starting out on the track for the “holy grail” of neuroscience: strategic control of single 

neuronal activity. This is, apparently, one of GSK’s goals. 

With that level of control, we could finally reach the realms of science fiction: where the mind and 

therefore the person is under external control. Freedom might be annihilated. 

We would face confronting questions over authenticity and identity. There would be alienation 

between the pre-existing person and their subsequent brain activity. 

Burgess’ A Clockwork Orange is a graphic illustration of a common objection to enhancement, 

the erosion of freedom. TES at present does not appear to represent a major threat to freedom, 

but it is one of a family of technologies that could one day be used for effective mind control. 



 

Even without control via a third party, there is a risk of abuse. For example, some might choose to 

live in the “Experience Machine”. Nozick (1974) ‘ invented’ the Experience Machine and its basic 

premise has been used in popular and science fiction in various forms, including most famously in 

The Matrix. It allows an individual to dial up any life they like. The machine then stimulates the 

brain to give the experience of that life, be it President, despot, star footballer or novelist. All the 

while the subject is sitting in a chair. Some might argue that so steep and slippery is this slope, 

and so bad is the possible bottom, that such research should never go ahead. 

 

On the other hand, I have argued with Ingmar Persson that, under the voluntary control of the 

person whose mind is being affected, there could be opportunities to enhance our freedom and 

autonomy, rather than to diminish it. For example, individuals might be able to use this technology 

to enhance achievement of their goals, by staving off addictions or improving impulse control, or 

even enhance their own values, starting with what they believe to be good and right. This could 

be viewed as a way of increasing freedom, giving people a greater ability to act on their values 

and goals. Any interventions which improve impulse control improve the ability to achieve longer 

term goals and aims, and so enhance freedom and autonomy. 

 

Furthermore, if freedom to remove desires for grossly immoral ends were possible, like murdering 

innocent people, and control was limited to that end, then the price might be worth paying in 

terms of promotion of welfare. 



All of this is far from the technologies that we have today. But while such scenarios are at present 

science fiction, they speak to the profound potential power of this family of technologies and 

stress the importance of early, vigorous, wide ranging, deep and professional dialogue about the 

development and growing potential of technologies that directly modify the brain, and so the 

mind. 

We may already be down a path to external control of single neuron activity in the human brain. 

As the neural firing pattern underpinning belief, desire, character, abilities, behaviour and emotion 

are better understood, and neurons can be precisely, brain activity can be controlled. Since brain 

activity is the basis of everything about our mental lives, control of neuronal electrical activity 

implies brain control which implies mind control. That is, we may already be down a path where 

the final destination is complete control of the human mind. How far we go down this path 

requires not science, but ethics. 

Researchers Crack Codes for 
Lithium, Electroshock 

BY MICHAEL HAEDERLE • May 17, 2012 • 5:30 AM 

How two long-time therapies for brain disorders work are finally being 

understood by the medical community, creating a path to safer 

alternatives. 

While they have been widely used for decades, no one knew exactly why two 

mainstays of psychiatric treatment—lithium chloride for bipolar disorder and 

electroconvulsive (or electroshock) therapy for major depression—worked. 

But new discoveries are illuminating how these treatments affect brain function, 

answering old questions and opening the door to new, more effective therapies that 

may have fewer side effects. 

Research fellow Qing-Jun Meng and a team at the University of Manchester found 

that lithium blocks the activity of an enzyme that affects the brain’s master clock—the 

part in charge of our circadian rhythms. They reported their results in the 

journal PLoS One. 

http://www.psmag.com/author/mhaederle/
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0033292
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0033292


Scientists already knew that people with bipolar disorder suffer disruptions of 

circadian rhythms. “The most obvious [effects] are the sleep disorders, because that’s 

controlled by our body clock,” Meng says. “During a depressive episode they will 

experience insomnia, and during the very high moods they will feel a lot of energy, 

and they don’t feel a need to sleep.” 

In bipolar patients, the genes behind the machinery of the master clock are under-

active. That, Meng reasoned, could explain the disrupted sleep patterns and other 

symptoms. 

“That got me to thinking that lithium might change the robustness of the rhythm,” he 

says. In working with mice, he showed that by blocking the enzyme known as 

glycogen synthase kinase, or GSK3, lithium boosts the master clock’s strength 

threefold. 

Understanding this mechanism, Meng says, companies are already developing drugs 

that can block GSK3, but which would be unlikely to trigger lithium’s unwelcome 

effects such as nausea, dry mouth, tremor, weakness and weight gain. 

In the mid 30s, a dozen years before an Australian psychiatrist first 

documented lithium’s benefit for bipolar patients, electroconvulsive therapy was used 

to treat disorders such as major depression and schizophrenia. Controversial because 

of its side effects, including disrupting people’s memories, electroconvulsive therapy 

is still viewed as an effective alternative for people who don’t respond to 

antidepressant medications. But, like lithium, there wasn’t a lot of understanding of 

how the treatment actually worked. 

University of Aberdeen researchers recently conducted before-and-after functional 

MRI scans of nine depressed people treated with electroshock therapy. In measuring 

the connectivity of 25,000 brain areas, researchers found one – the left dorsolateral 

prefrontal cortex – that appeared to be “hyperconnected” in patients before treatment. 

http://adb.anu.edu.au/biography/cade-john-frederick-joseph-9657
http://media.wiley.com/assets/138/93/UK_Tasman_Chap92.pdf
http://www.pnas.org/content/109/14/5464.full?sid=70dbac1b-23bf-4bec-a4fd-c3ab39136562
http://www.pnas.org/content/109/14/5464.full?sid=70dbac1b-23bf-4bec-a4fd-c3ab39136562


This bolstered an earlier hypothesis, says research fellow Jennifer Perrin, which 

suggested that in depressed people, cortical structures involved in thinking are too 

connected to the limbic system that focuses on emotional processing. 

Electroconvulsive therapy decreased that hyperconnection, she says, restoring the 

brain to balanced functioning. 

Unraveling the mysteries of ECT and lithium seem likely to hasten their departure 

from the therapeutic arsenal as better understanding should lead to better treatments. 

Scans to detect signs of brain hyperconnectivity could, for example, enable earlier 

treatment to head off relapses of depression in high-risk patients. Some day pop 

culture references in movies like “One Flew Over the Cuckoo’s Nest” and songs like 

Nirvana’s “Lithium” will be echoes of the past. 

http://www.imdb.com/title/tt0073486/
http://www.songmeanings.net/songs/view/4045/


 



 

Boosting Kids' Brain Power 
 By Ari Daniel Shapiro 

An Oxford University researcher will soon test whether applying an electric current to part of the 

brain can help children learn math—an effect previously demonstrated in adults. Parents are already 

lining up for access to the device. But is the technique safe? And is this an ethical way to improve a 

child’s performance in school? 

Listen to the story. 

Could a brain-stimulating technique that uses an electrical current enhance math abilities in children? 

Sam, a 14-year-old boy in southern England, strums his guitar effortlessly. The music just flows out 

of him. 

"I don't really have to think about it," he says. "When I play guitar, my brain just works, like, super 

well. I can learn new things really quickly and remember them for a long amount of time." 

But math is not like that for Sam. 

"I don't understand it," he says. "It's like speaking Chinese to me. I don't know what the heck it 

means." 

 

14-year-old Sam plays guitar. Music flows out of him. Math does not.EnlargePhoto credit: Courtesy Ari Daniel Shapiro / 

WGBH Educational Foundation 

http://www.pbs.org/wgbh/nova/assets/img/boost-kids-brainpower/image-02-large.jpg


The basics of math—adding, subtracting, multiplying—come naturally to Sam, but anything more 

advanced is hard. Several years ago, his performance in class slumped. Sam was giving up. And his 

parents, who asked that their last name not be used, were worried. 

"You want to do the best you can to get the best out of your child." 

"You feel kind of helpless," his mother, Cathy, says. "You want to do the best you can to try and get 

the best out of your child." 

His father, Dan, agrees. "As a father, you want to see your son really reaching and aspiring and 

really wanting to try. You want your son to believe in himself," he says. 

So Cathy and Dan started looking into how to help Sam. They tried dietary supplements, tutoring, 

and biofeedback. None of it worked. Then Dan stumbled upon a study out of Oxford University. 

AN ELECTRICAL BOOST 

Oxford neuroscientist Roi Cohen Kadosh conducted the study, which was published in the 

journal Current Biology. 

"We did several experiments showing that if we stimulate the [correct] brain area with the right 

protocol, we can actually improve mathematical abilities," he says. 

In his study, Cohen Kadosh used something called transcranial direct current stimulation (tDCS). He 

put electrodes on each subject's scalp and delivered a trickle of current—about a milliamp—to the 

brain. 

"By giving this tiny electricity, we can change the responsiveness of the neurons and make them 

more prone to fire and to participate in a certain cognitive task," he says. 

 

Roi Cohen Kadosh of Oxford University holds the device that produces mild electrical brain stimulation. The 

two sponges in his hands are placed on the subject’s scalp. EnlargePhoto credit: Courtesy Ari Daniel Shapiro / WGBH 

Educational Foundation 

http://www.pbs.org/wgbh/nova/assets/img/boost-kids-brainpower/image-03-large.jpg


Cohen Kadosh applied this electrical current while teaching his subjects certain mathematical tasks. 

These sessions were repeated multiple times over the course of a week. Those who got the 

treatment performed better on these tasks compared with those who didn't receive the treatment. 

And this effect lasted upwards of six months. 

This kind of electrical brain stimulation is not new. For over 100 years, scientists have tried tDCS on 

everything from treating pain to helping patients who have suffered strokes. 

Lately, though, there has been a flurry of interest in using the technique to boost learning. For 

instance, the U.S. Air Force recently tested tDCS as a way to enhance the training of those who pilot 

unmanned drones. Researchers found that the electrical stimulation accelerated learning and 

improved the ability of pilots to identify enemy targets in complex radar images. 

 

An operator in the Air Force receives transcranial direct current stimulation (tDCS) while locating targets in 

radar images.EnlargePhoto credit: Courtesy United States Air Force 

NOT JUST FOR LAB USE 

The general public may soon have wider access to tDCS technology. Although the devices are 

regulated as medical equipment, you can find instructions for do-it-yourself kits online. And a 

Spanish company has just launched an inexpensive version for use in doctors' offices. 

Uri Fligil, marketing director for Barcelona-based Neuroelectrics, displays his company's product, 

called Starstim. He fits a snug neoprene cap on his head and fastens it beneath his chin. The 

electrodes can be inserted into any of the twenty or so holes in the cap, depending on which part of 

the brain requires stimulation. 

The caps come in different sizes. "You have different sizes of head, like you wear clothes, so you 

have small, medium, large caps," he says. "We design, as well, caps for kids in different ages." 

"I am now prepared to mess with my son's neurochemistry to allow 
him success. You know, plug him in in the morning, plug him in in 
the afternoon, and then rewire the brain." 

http://www.pbs.org/wgbh/nova/assets/img/boost-kids-brainpower/image-04-large.jpg


The device is intended for medical use—for instance, for treating pain— but Fligil says his company 

cannot control if doctors decide to use it off-label for other purposes, like enhancing learning. 

Most of the studies that have looked at tDCS to improve learning, including the Oxford study of math 

abilities, have been conducted on adults. Very little is known about the effects—and side effects—of 

this kind of brain stimulation on kids. 

Despite those unknowns, some parents are eager to get their hands on this technology. 

"I am now prepared to mess with my son's neurochemistry to allow him success," says Gloriana (not 

her real name), a mother of two who lives outside London. "You know, plug him in in the morning, 

plug him in in the afternoon, and then rewire the brain." 

Depending on which doctor they've seen, Gloriana's 14-year-old son has been diagnosed with ADD, 

Asperger's, or dyslexia. He is actually quite good at math, but he has trouble with other subjects. 

Gloriana wants to see if tDCS might help him succeed in school. 

"We just have to give him the best chance of having a normal life," she says. 

FROM ADULTS TO CHILDREN 

Gloriana is one of many parents who have reached out to Roi Cohen Kadosh, the Oxford 

researcher, asking if he could test his device on their kids. 

In fact, Cohen Kadosh has just started recruiting children for a new study, to see if tDCS can 

improve math abilities in kids, the way it does in adults. 

"My job is to be frank with the parents and to tell them what we know at the moment. Like any other 

treatment, there is a risk," he says. 

"I don't think that the risk here is high," he adds. Still, no one knows if the device might cause subtle 

harm to a child's developing brain. 

"[tDCS] sounds radically safer than allowing my son to have some 
of these other drugs that are so commonly used right now with 
nobody batting an eye." 

Dan and Cathy, the parents of 14-year-old Sam, are trying to decide if they should enroll their son in 

the new study at Oxford. They are torn. 

To Dan, the idea of using a tiny electric current "sounds radically safer than allowing my son to have 

some of these other drugs that are so commonly used right now with nobody batting an eye," he 

says. 



But Cathy expresses concern that tDCS could be habit-forming. "When you see results suddenly go 

up, does a child suddenly want to use it more and more?" she asks. "That's possibly where I might 

have to draw the line." 

The prospect of this kind of brain enhancement also raises big questions for society. 

Would a device like this give an unfair advantage to wealthy kids, whose parents can afford the brain 

boosting technology? 

Might tDCS discourage kids from simply trying harder in school? 

As for Sam, who finds music easy but math hard, he says he does not want to be a lab rat. 

"When you attach something to your head, you don't know what's going on inside it," he says. "That 

might freak me out just a bit. I'd rather know it's been proven to help people than be the first one to 

try it." 

It turns out Sam will not be the first to try it. 

Roi Cohen Kadosh has identified a volunteer to kick off the new study of tDCS in children. He and 

his team at Oxford are planning to get started by the end of this year. 
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Abstract:   

 In this short article we review some basic foundations of enhanced learning or as 

Sheila Watson once described it superlearning. We will discuss the theory and the use 

of the QXCI biofeedback system in superlearning context. A short study on the 

effectiveness of Sheila Watson superlearning system is challenged by having 19 

students try to learn some foreign vocabulary words with or without the system. The 

relaxation had considerable positive effects. The students could learn twice as much in 

half the time.  

Key Words: Superlearning, harmonic, memory enhancement, frequency, Lozonov 

 



Introduction: 

 The Neurophysiology of the brain is such that there are ways to increase the 

learning and memory capacities of our students. NLP has gained some notice in the last 

few decades as a way to study and interface with the consciousness.  Lozonov was a 

teacher from eastern Europe who noticed some intimacies about neurophysiology hat 

could be used to increase learning and memory. By using rhythms he found a way to 

increase the learning process. Using the rhythm of breathing and music he could 

dramatically increase the capacity and speed of scholarship. 

 Russian researchers found that Nickoli Tesla reports of an ELF frequency with 

positive effects on learning, were right. They found that there were harmonic 

frequencies to this foundation frequency that also could stimulate, learning, memory, 

(retention and retrieval) and even creativity. They found frequencies for a variety of 

learning stimulation. 

 Part of the Sheila Watson Superlearning technique was designed to use this and 

other phenomena.  

 First there is Lozonov style music generated from the CD drive of the computer. 

The same frequencies are converted to magnetic signals and imputed into the body at 

acupuncture spots. This is designed to generate a soliton wave through the waters of 

the body. 

 Second there is a harmonic band of frequencies sent into the forehead and into 

the brain for stimulation of learning, and memory. 

 Third the computer cpu is converted into a Shuman field generator by 

surrounding the computer with a Schuman type field.  

 Fourth the QXCI device helps to produce a deep relaxation state by biofeedback. 



 Finally the material needed to learn is sent into the system via sound which is 

superimposed on the music for stimulation of learning. In our study the participants were 

told to listen to an audio tape of foreign vocabulary words.    

Methods and Materials: 

 The following is the instructions contained in the Watson system: 

   The  Watson Superlearning Program allows for music therapy. You must have a CD in 

your computer and a sound board. This Therapy also works with the Trivector acu stim 

pads sold by  Watson inc.  It is suggested to use amplified headphones. Contact your 

distributor or  Watson inc direct. Deep muscle relaxation has been shown to be effective 

in most all diseases. When the muscles and mind relax, the proper healing energy 

of the body is at a maximum. The music deepens the relaxation and the trivector stim 

pads will input a harmonic soliton wave into the body for healing. By inducing a 

electromagneticstatic concordant wave in the body many aberrant wave forms are 

reduced. Replacing them with proper fractal harmonics. This therapy page will allow 

therapy for 10 to 30 minutes. This can be unsupervised or with a therapist 

present. You can use this time to prepare your report or to prepare your next patient. 

     To use this therapy; 

attach the headphones and the trivector stim units to a concerned acupoint or on a pain 

area.  Choose a proper CD for therapy. Then start the CD by clicking on the Green 

arrow or the most left button on the CD navigator. Once the sound therapy has started 

after 6 sec then choose any other therapy to superimpose on the sound. You can 

choose pain therapy, autonomic nerval therapy, adipose tissue therapy, or harmonic 

phase therapy. The harmonic phase therapy will analyse the brain wave and determine 

any phase aberrations in the brain wave. Bioresonance will attempt to correct these 

aberrations. The quick check will look for phase disorders without therapy. 

Aberrant phase disorders are revealed in the trackbar on the page. Left and right brain 

phase problems are most revealing. The science and mathematics of this work are 

discussed in the Promorpheus, an advanced treatise on the subspace and quantum 

aspects of biology. The best choice of music for therapy is a smooth harmonic type 

such as classical. Some of my personal therapeutic favorites are 

    1. Beethoven 7 for melancholy 

    2. Mozart for balancing the brain 

    3. Vivaldi for Superlearning 



    4. Vangelis for Stress Reduction 

    5. Jonathan Livingston Seagull for depression 

    6. Rossini for Chronic Fatigue 

 Any music can work to help the patient relax and transcend the disorders of the body.  

Concordant harmonic music is suggested. 

 Suggested points for application of the trivector stim pads are; 

    K1 for energy and kidney problems 

    K27 for energy and lymphatic disorders 

    over the Adrenals for chronic fatigue 

    over Mc'burney's point and valve of houston for large intestinal disorders 

    over any pain area for pain Rx. 

    The trivector stim pads will transmit a harmonic electromagneticstatic wave through 

the body in an ever widening pattern. Normal healthy 

    patients will receive the pervasive waveform in 3 to 5 min. Sick patients will take 

longer. 

When you click the CD start green arrow the music and trivector pattern starts. The 

'Start' button will start a 20 min therapy from the harness. The Alarm reaction detection 

is enabled. If the music is dissonant to the person or there is an alarm reaction then the 

music will stop and the program will close. When the 'Start (alarm disabled)' is clicked 

the therapy will proceed for 20 min with out interruption. You will need to reset the 

computer or control-alt-delete to stop the therapy. The 'Homeopathic ' panel will allow a 

superimposed trivector homeopathic field to be put into the therapy. 

'Harmonic Therapy' button will start a 5 min. Bioresonance therapy. 

 

The 'Superlearning' program will transmit a particular harmonic wave into the brain and 

the body of the patient for 20 plus minutes. Play a baroque CD such as Vivaldi. The 

input a audiotape of the subject to be learned into the sound board in the 'IN' receptor. 

This will then play the subject matter over the CD music, while the Watson treatment 

induces a Superlearning field in the brain of the subject. Apply the Trivector stim pads 

on the two frontal emmences on the forehead. In our research we have shown this to be 



safe and increase the learning over 200%.  We recommend the therapy once or twice a 

week. 

 To challenge the system we planned an experiment. This was done in Denver 

Colorado in 1991. Fifteen students from age 15 to 27 were asked to try to learn 

vocabulary words in a language they were not familiar with. Vocabulary words in 

German or French were used. The study volunteers were given four opportunities in 

one week  to learn the vocab words. Two times with the QXCI device and two times 

without. Each session was for fifteen minutes. Either with the device or without. 100 

vocab words were chosen based on a similarity for learning. The list was divided into 

two random halves. Each of the 50 vocab words were recorded on a tape and on a 

paper for the student to read and learn.  

  After one week and one month the students were tested for vocab word 

recognition. The students were there own control and the comparison is based solely on 

whether they could identify more words exposed during the Watson treatment or 

without. 

Results: 

  results in overall percent  

      One Week   One Month 

Test results with Watson treatment: 87%     86% 

Test results without :  49%     42% 

 All student had improvement from normal to the Watson treatment. Every 

student’s improvement was from 15% to 75% from normal to the Watson treatment. 

Discussion: 

  From the results we can see that the volunteers there was a significant increase 

in learning with the Watson treatment. The treatment uses a multifaceted approach to 

stimulate learning. This has been significant in stimulating the learning of many of our 

users around the world. 
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FDA clears device for 
Brain Cancer first-of-a-kind 
Device maker Novocure said Friday that the Food and Drug Administration approved its first-of-a-kind treatment that fights 
cancerous brain tumors using electrical energy fields. 

By MATTHEW PERRONE 
AP Health Writer 

WASHINGTON — 

Device maker Novocure said Friday that the Food and Drug Administration approved its first-of-a-kind 

treatment that fights cancerous brain tumors using electrical energy fields. 

http://search.nwsource.com/search?searchtype=cq&sort=date&from=ST&byline=MATTHEW%20PERRONE


The FDA approved the device for patients with aggressive brain tumors that have returned after treatment 

with chemotherapy and other interventions. Patients with recurring brain cancer usually live only a few 

months. 

Studies showed that people using the device lived about as long as those taking chemotherapy, roughly 

six months. However, patients using the device had significantly fewer side effects. 

For decades, doctors have treated cancer with three methods: drugs, radiation or surgery. Novocure's 

NovoTTF device represents a fourth approach. 

The portable device uses electric fields to disrupt the division of cancer cells that allows tumors to grow 

and spread. The electric fields have little effect on healthy cells because they divide at a much slower 

rate, if at all, compared with cancer cells. 

"The reason why this is so exciting is that we now have FDA approval of a totally new type of treatment 

for cancer," said Dr. Herb Engelhard, an associate professor of neurosurgery at the University of Illinois in 

Chicago. Engelhard helped conduct the study of NovoTTF but received no compensation from the 

company. 

"All of us as investigators were skeptical at first, but I have seen the scans and I believe this is killing 

cancer cells in patients," Engelhard said. 

The NovoTTF is a six-pound device that patients carry with them in a small bag. The electrical current is 

sent from the device to four electrodes which are attached to the patient's shaved head. 

A panel of outside advisers to the FDA narrowly voted 7-6 in favor of the effectiveness of the device last 

month. The FDA is not required to follow such recommendations, though it often does. 

A 237-patient study failed to show a survival benefit for patients using the device, compared with those 

taking chemotherapy. Patients in both groups lived just over six months, on average. However, those in 

the device group reported higher quality of life and did not have the side effects of chemotherapy, such as 

nausea, diarrhea and infection. 

"This is as effective, or better, than anything that's ever been tried after standard treatment has failed. 

And while you're on it, you don't have any side effects from the treatment." said Al Musella, founder of the 

Musella Foundation for Brain Tumor Research and Information in Hewlett, N.Y. Musella's father and 

sister-in-law died of brain cancer. 

The FDA approved the device specifically for a tumor type known as glioblastoma, the most aggressive 

form of brain cancer. Five-year survival for the disease is just 2 percent for patients over 45 years old, 

according to American Cancer Society. About 19,000 people in the U.S. are diagnosed with brain cancer 

each year, according to the National Cancer Institute. 

 

Standard treatment is six weeks of high-dose radiation along with a chemotherapy pill, and then 

additional chemotherapy for at least six months or until the tumor stops responding. 



Novocure is a privately held company based in Portsmouth, N.H., and Haifa, Israel, where the NovoTTF 

device was invented. The company is testing its device in other types of cancer, including non-small cell 

lung cancer. 

WFD Ventures, Pfizer Inc. and Johnson & Johnson are among the investors in the company. 

 

 

Amping Up Brain Function: 
Transcranial Stimulation Shows 

Promise in Speeding Up Learning 
Electrical stimulation of the brain is found to accelerate learning in military and civilian subjects, 

although researchers are wary of drawing larger conclusions about the mechanism 

Nov 25, 2011 |By R. Douglas Fields 

 
 

 

Courtesy of Richard A. McKinley, USAF 

WASHINGTON, D.C.—One of the most difficult tasks to teach Air Force pilots who 

guide unmanned attack drones is how to pick out targets in complex radar images. Pilot 

http://www.scientificamerican.com/author/r-douglas-fields
http://www.scientificamerican.com/article.cfm?id=post-911-military-tech-drones
http://www.scientificamerican.com/


training is currently one of the biggest bottlenecks in deploying these new, deadly 

weapons. 

So Air Force researchers were delighted recently to learn that they could cut training 

time in half by delivering a mild electrical current (two milliamperes of direct current 

for 30 minutes) to pilot's brains during training sessions on video simulators. The 

current is delivered through EEG (electroencephalographic) electrodes placed on the 

scalp. Biomedical engineer Andy McKinley and colleagues at the Air Force Research 

Laboratory at Wright–Patterson Air Force Base, reported their finding on this so-

called transcranial direct current stimulation (TDCS) here at the Society for 

Neuroscience annual meeting on November 13. 

"I don't know of anything that would be comparable," McKinley said, contrasting the 

cognitive boost of TDCS with, for example, caffeine or other stimulants that have been 

tested as enhancements to learning. TDCS not only accelerated learning, pilot accuracy 

was sustained in trials lasting up to 40 minutes. Typically accuracy in identifying threats 

declines steadily after 20 minutes. Beyond accelerating pilot training, TDCS could have 

many medical applications in the military and beyond by accelerating retraining and 

recovery after brain injury or disease. 

The question for the Air Force and others interested in transcranial stimulation is 

whether these findings will hold up over time or will land in the dustbin of 

pseudoscience. 

"There is so much pop science out there on this right now," says neurobiologist Rex 

Jung of the University of New Mexico Health Sciences Center in Albuquerque, referring 

to sensational media reports, the widely varying protocols and sometimes lax controls 

used in different studies of brain stimulation to power learning or elevate mood. 

Indeed, electrical stimulation for therapeutic effect has a long and checkered history 

extending back to the 19th century when "electrotherapy" was the rage among 

adventurous medical doctors as well as quacks. Pulses of electric current were applied to 

treat a wide range of conditions from insomnia to uterine cancer. The placebo effect 

might have been at work in the case of those historical results, and although the 

http://www.scientificamerican.com/article.cfm?id=stimulating-the-brain
http://www.scientificamerican.com/article.cfm?id=coffee-break-does-caffeine-perk-up-memory
http://www.scientificamerican.com/article.cfm?id=what-is-pseudoscience


experiments were carefully controlled, it is unclear to skeptics if it is a factor in the case 

of the Air Force's research on transcranial stimulation and learning. 

Subjects definitely register the stimulation, but it is not unpleasant. "It feels like a mild 

tickling or slight burning," says undergraduate student Lauren Bullard, who was one of 

the subjects in another study on TDCS and learning reported at the meeting, along with 

her mentors Jung and Michael Weisend and colleagues of the Mind Research Network 

in Albuquerque. "Afterward I feel more alert," she says. But why? 

Bullard and her co-authors sought to determine if they could measure any tangible 

changes in the brain after TDCS, which could explain how the treatment accelerates 

learning. The researchers looked for both functional changes in the brain (altered brain-

wave activity) and physical changes (by examining MRI brain scans) after TDCS. 

They used magneto-encephalo-graphy (MEG) to record magnetic fields (brain waves) 

produced by sensory stimulation (sound, touch and light, for example), while test 

subjects received TDCS. The researchers reported that TDCS gave a six-times baseline 

boost to the amplitude of a brain wave generated in response to stimulating a sensory 

nerve in the arm. The boost was not seen when mock TDCS was used, which produced a 

similar sensation on the scalp, but was ineffective in exciting brain tissue. The effect also 

persisted long after TDCS was stopped. The sensory-evoked brain wave remained 2.5 

times greater than normal 50 minutes after TDCS. These results suggest that TDCS 

increases cerebral cortex excitability, thereby heightening arousal, increasing responses 

to sensory input, and accelerating information processing in cortical circuits. 

Remarkably, MRI brain scans revealed clear structural changes in the brain as soon as 

five days after TDCS. Neurons in the cerebral cortex connect with one another to form 

circuits via massive bundles of nerve fibers (axons) buried deep below the brain's 

surface in "white matter tracts." The fiber bundles were found to be more robust and 

more highly organized after TDCS. No changes were seen on the opposite side of the 

brain that was not stimulated by the scalp electrodes. 

The structural changes in white matter detected by the MRI technique, called diffusion 

tensor imaging (DTI), could be caused by a number of  microscopic physical or cellular 



alterations in brain tissue, but identifying those is impossible without obtaining samples 

of the tissue for analysis under a microscope. 

An expert on brain imaging, Robert Turner of the Department of Neurophysics at the 

Max Planck Institute for Human Cognitive and Brain Sciences, in Leipzig, Germany, 

who was not involved in the study, speculated that the changes detected by DTI could 

represent an increase in insulation on the fibers (myelin) that would speed transmission 

of information through the fibers. "In my present view, the leading hypothesis for the 

observed rapid changes…is that previously unmyelinated axonal fibers within white 

matter become rapidly myelinated when they start to carry frequent action potentials," 

he says. There are, however, several other possible explanations, he cautions. 

Matthias Witkowski, now at the Institute for Medicine, Psychology and Behavioral 

Neurobiology at the University of Tübingen in Germany, described the rapid changes in 

white matter in these experiments as "incredible." "That [white matter changes] would 

not have been my first guess," he said. "It will be very interesting to see if there are 

cellular changes." This is the next step in research planned by Jung and colleagues. They 

hope to obtain brain tissue from patients who would be willing to participate in TDCS 

studies prior to undergoing necessary brain surgery in which tissue would be removed 

as a required part of their treatment. 

Witkowski is convinced by these new studies and his own research that transcranial 

stimulation can accelerate many kinds of learning, and research on brain–machine 

interfacing, which he presented at the meeting, demonstrates the potential for TDCS in 

speeding patient rehabilitation after injury. People with paralyzed limbs can be taught to 

control a robotic glovelike device that will move their fingers in response to the patient's 

own thoughts. Electrodes on the person's scalp pick up brain waves as the person 

imagines moving his or her hand. The brain waves are analyzed by a computer to control 

the robotic artificial hand. But learning to generate the proper brain waves to control the 

artificial hand through thought alone requires considerable training. Witkowski found 

that if patients received 20 minutes of TDCS stimulation once during five days of 

training, they learned to control the hand with their thoughts much more rapidly. 

The new studies reported at this meeting suggest that there is far more to speed learning 

produced by TDCS than can be explained by the placebo effect. And the evidence now 



shows that TDCS produces physical changes in the brain's structure as well as 

physiological changes in its response. TDCS increases cortical excitability, which can be 

measured in recordings of brain waves, and it also causes changes in the structure of the 

brain's connections that can be observed on an MRI. By using electricity to energize 

neural circuits in the cerebral cortex, researchers are hopeful that they have found a 

harmless and drug-free way to double the speed of learning. 

 

This journal tells us of a new impressive 

technology sweeping the internet and awakening 

the minds of scientists everywhere.  






