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Abstract. The paper reports on a new approach towards solving difficult prob-
lems in life which are potentially solvable by an individual alone. Such a well-
known problem is the tendency towards obesity and many individuals face this 
problem. The approach taken in this work is dealing with achievement motiva-
tion for obesity avoidance rather than only with the obesity itself. The popula-
tion considered is children ages 11-14. The method used is the counseling 
method which includes an EEG-based psychokinesis capability of a child. EEG-
based psychokinesis ability is observed in a task of a control of the movement 
of a robot by willingly generated change of the EEG. Initial results are reported 
in this paper.  

Keywords: achievement motivation, EEG based psychokinesis, brain-robot in-
terface, obesity avoidance  

1 Introduction 

 
Obesity is a serious medical condition that affects large populations in the United 

States and the world [1]. Recently, it has been recognized that obesity has gained 
epidemic proportions [2].  

 
There have been various approaches to the obesity problem [3]. Beside the ap-

proach based solely on diet and exercise, there have been other approaches. One ap-
proach is the surgical procedure, which is used in extreme cases of obesity. Another 
approach is the use of drugs which often produce side effects due to limited current 
understanding of physiological mechanisms. That understanding has recently been 
deepened due to discoveries of new genes and hormones related to obesity [4, 5] and 
the results which suggest that the leptin hormone, which is a part of the appetite con-
trol circuit, is related to the reward circuit too [6].  
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The approach taken in this study deals with motivation for achieving obesity avoid-

ance. The basic observation is that in most cases people with tendency towards obesi-
ty know that obesity should be avoided, yet they continue behaviors in that direction. 
There is a lack of motivation rather than a lack of knowledge. So, the level of motiva-
tion is the key issue that should be addressed. 

 
The approach taken here is based on the reasoning that a behavior is activated by a 

motivation. So instead of dealing with a behavior directly and solely, this approach 
targets the level of motivation for that behavior. It starts from the assumption that 
every subject who has a trajectory toward obesity, or is overweight, already has the 
motivation to avoid that state. Yet it turns out that the motivation is not at a certain 
level. What is needed is a boost of motivation, i.e., an increase of the level of motiva-
tion that the individual already has.  

 
The objective of this study is to introduce an achievement motivation increase 

method that will stop the tendency towards obesity, and, if possible, reverse the ten-
dency. What this approach proposes and investigates is an achievement motivation 
boost using a counseling method that includes the task of EEG-based psychokinesis. 
As a part of the counseling, a subject will be exposed to a task which will engage 
direct brain action, not an action through the muscles. A physical object – a robot – 
will be controlled by the will of the subject, by generating EEG signals which will 
control the robot behavior.  

 
A population of young children ages 11-14 is considered, that shows ether tenden-

cy towards obesity or towards increasing obesity. 
 
The challenging objective considered in this research is: 1) Apply EEG-based psy-

chokinesis training inside counseling, simultaneously with measuring obesity related 
variables such as weight, body mass index, waist circumference, and hip circumfer-
ence; 2) Follow the data and discuss the application of this new counseling method for 
obesity avoidance in children.  

2 Personality, Motivation, and Achievement Motivation 

Human personality has various features, and motivation is a crucial one. The quote 
“Personality psychology is, to a large extent, the study of individual differences in 
motivation,” stated by Heckhausen [7], emphasizes the role of motivation in human 
personality. Motivation is based on emotion and achievement-related goals.  

There are different forms of motivation, including extrinsic, intrinsic, physiologi-
cal, and achievement motivation. Motives are divided into implicit and explicit. Im-
plicit motives are aroused through incentives inherited through the task. Explicit mo-
tives are often stimulated for extrinsic reasons. Individuals with implicit needs usually 
set higher internal standards while others tend to adhere to social norms [8]. Two 
types of achievement motivation are considered: motivation to achieve success and 
motivation to avoid failure [9].  

 
Achievement motivation can be defined as the need for success or the attainment of 

excellence. It is an individual’s need to meet realistic goals, receive feedback, and 
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experience a sense of accomplishment. Achievement motivation tends to feed on it-
self. That is, people that experience great levels of success are motivated to strive for 
more success [10]. Most of the goals are incentive-based. The motives for achieve-
ment can range from basic physiological needs to higher psychological needs such as 
creative desires or success in competitive ventures. It can be said that all human be-
haviors, actions, thoughts, and beliefs are influenced by the inner drive to succeed. 
Intrinsic motivation, enjoyment of and interest in an activity for its own sake, plays a 
role in achievement motivation as well [11].  

 
This study follows the theory of motivation and emotion presented in [12]. 

Achievement motivation looks for success in life. Some of the factors contribute to 
success and some factors are resistance factors. Obesity can be viewed as a resistance 

factor (obstacle) toward achieving certain goals. Obesity prevention can be viewed as 

an obstacle avoidance problem, towards a goal in life. 

3 EEG-Based Psychokinesis  

Can a human control to generate the energy emanating from her/his brain? Can a 
human use emanated energy from her/his brain to move objects in the environment? 
Those two questions are the essence of the challenge of psychokinesis, i.e., moving 

objects with the energy emanated from the brain, controlled by a psychological pro-

cess.  
The first problem is about a process that can change the emanated energy from a 

particular region of the human scalp. Such a process has been found in the first half of 
the 20th century, with the discovery of electroencephalogram (EEG) [13]. It has been 
shown that a relaxed person with eyes closed, can generate more energy in an EEG 
frequency band between 8-13Hz (known as the alpha rhythm) than the mentally en-
gaged person. Since then, various methods have been studied for self-influencing the 
alpha rhythm, including psychophysical therapies such as use of yoga [14].  

The second problem, how energy emanated from a human brain can control a 
movement of a physical object, namely a robot, was solved in 1988 [15, 16].  Eleven 
years later in 1999, the problem was solved for an animal brain [17]. The aforemen-
tioned two results were the only ones shown in 20th century about EEG control of a 
physical object. In the 21st century many research centers use EEG to control physical 
objects as well as computer screen appearances. That research activity is named 
Brain-Computer Interface, as challenged by Vidal in 1973 [18]. A review is given in 
[19, 20]. This year, 2023, the IEEE Milestone Achievement was awarded to the 1988 
[15] achievement of the first control of a robot using EEG signals. 

4 Methods  

The method introduced in this work is EEG-based psychokinesis as a part of coun-

seling for achievement motivation. The challenging problem is: Can the EEG based 
psychokinesis be used in a counselling session to boost achievement motivation to 
avoid an obstacle, namely to stop a tendency toward obesity? So here we apply a 
counselling method which includes psychokinesis sessions, to a population of chil-
dren, and observe whether it reduces the values of obesity variables. The obesity vari-
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ables considered in this study are weight, Body Mass Index (BMI), BMI-for-age per-
centiles, waist circumference, and hip circumference. BMI-for-age percentile shows 
how the child's weight compares to that of other children of the same age and gender. 

  

4.1 The Counseling Method 

The counselling is provided on both the group and the individual basis. In addition 
to self-evident counselling about diet and exercise, it is based on achievement and 
boosting achievement motivation. During the counselling about diet and exercise, 
pedometers are given to each participant to encourage their walk. Also, it is pointed 
out that a tendency towards obesity might be a resistance towards a better life, and the 
obesity obstacle should be avoided.  

A part of the achievement motivation counselling is based on the achievement in 
the psychokinesis session. Encouragement (positive reinforcement) is given to the 
subject that displays advancement in either psychokinesis or obesity avoidance or 
both. The counseling could use a suggestion that solving a control problem directly 
with the power of the subject’s brain could be related to her/his abilities to deal with 
other goals.  

4.2 The Psychokinesis Task 

The psychokinesis task that the participants should solve is shown in Fig. 1.  
 

 
Fig. 1. The psychokinesis task 

 
Fig.1 shows the scene observed by a subject who is going to engage in an EEG 

psychokinesis. A robotic arm with 5 motors is given, but only 2 of them are engaged 
in this task: The torso motor rotates the arm horizontally in the clockwise direction, 
and the wrist motor rotates the wrist vertically in the up direction. In the initial posi-
tion the wrist aligns the gripper with the arm, so the arm is longer in its horizontal 
projection. If the gripper goes up, the arm is shorter in its horizontal projection. There 
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is an obstacle (a vertical rod) to the horizontal rotation of the arm. If the gripper is 
aligned with the arm the obstacle will be hit.  

The task of the subject is: Use the EEG commands to move the robotic arm hori-
zontally and the gripper vertically, such that the robotic arm passes (avoids) the obsta-
cle.   

4.3 The Setup for the Brain-Robot Interface 

Fig. 2 shows the experimental setup for the psychokinesis task. It is the standard 

Brain-Robot Interface setup, mentioned for the first time in [15]. A subject generates 

the EEG signal in which s/he encodes a robot command. It can be, for example, by 

imagining an arm movement, or to relax at a particular moment. The generated EEG 

is captured by sensors and is sent to a computer. The computer performs some pre-

processing (e.g., artifact rejection) and then performs two crucial operations: Features 

Extraction and Pattern Recognition.   

 
 
 Brain Computer Interface processing 
 
 EEG signal   features    pattern 
 preprocessing  extraction  recognition 
 
 
   EEG acquisition   computer to robot  interface 

 

 

  EEG encoded command             decoded command 

 

        subject  visual feedback   robotic arm 

 

 

 

Fig. 2. The Brain-Robot Interface Setup 
 

The pattern recognition operation decodes the robot command from the EEG. That 

command is sent to a cooperating robot, or another device, such as a prosthetic arm, a 

wheelchair, a drone, etc. Visual feedback is used for a subject to observe the effect of 

the EEG encoded robot command. It compares the intended EEG command to the 

robot and actual executed robot action. 

  

 Fig. 3 shows a photo of our lab setup. The subject is connected to the system by 

electrodes placed on the P3 and T5 spots and with the ground electrode on the left 

mastoid. As can be seen in Fig. 3, a subject is controlling a robotic arm, while the 

Brain Robot Interface signal processing is shown on the computer screen. The 

computer carries out the entire experiment.  
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Fig. 3. The Lab Setup for EEG Based Psychokinesis 

 

4.4 The EEG Demultiplexer Method 

The EEG demultiplexer [21, 22] is a method of controlling several robot behaviors or 

several robots using a single EEG channel. It is a part of our research in emulation of 

digital circuits using EEG, which started with the EEG emulation of a flip-flop using 

the CNV paradigm [23]. The idea of an EEG demultiplexer is to divide the serial EEG 

signal into two or more subject-controllable segments (frames), and those segments to 

be used as address lines and data line of a demultiplexer. In each EEG segment the 

subject is able to either increase or not increase the alpha rhythm amplitudes. So, the 

subject’s strategy would be to generate increased alpha rhythm amplitudes in desired 

segments, corresponding to the desired behavior of the demultiplexer. After the EEG 

segment is generated, it is converted into a binary value: alpha rhythm present (value 

1) or absent (value 0). Some of the binary lines define address and one line defines the 

data to be sent through an output channel defined by the address. That way, a single 

serial EEG channel can control several parallel objects, such as robot behaviors.  

 

 Fig. 4 describes a trial in an experiment using the EEG demultiplexer in our 

experimental work. The computer screen shows the EEG signal processing from the 

received EEG to define the demultiplexer address and data. The screen shows 6 

channels for waveforms. The waveform 1 (top) of the screen shows the raw EEG 

signal from the subject. The waveforms 2 and 3 are not used in this particular 

experiment (they record EOG or EMG activities, but they are not shown in Fig 4). 

Waveform 5 shows the extracted alpha band from the EEG in waveform 1. The alpha 

band signal contains the command intended by the subject, which is encoded in the 
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amplitudes. The feature extraction part of the computer program (delta alpha filter) 

estimates the envelope of the alpha band (waveform 4).  

 

 
 

Fig. 4. EEG demultiplexer: EEG signal processing in a trial 

The pattern recognition part compares the envelope signal with two thresholds: the 

amplitude threshold a (shown on waveform 4) and the duration threshold c. If both 

thresholds are passed, the program recognizes (waveform 6) that the subject 

intentionally increased the alpha rhythm in the considered EEG frame. There are two 

EEG frames as specified in waveform 6. In the case shown in Fig. 4, the first frame 

does not contain increased alpha amplitude and the second one does. So, the 

command the subject is giving is decoded as binary a1a0=01.  

 

 The EEG emulated demultiplexer is defined by the commands: 

 a1a0=01  move a motor, either arm horizontally or wrist vertically  

 a1a0=1X  change motor (here X means either binary 0 or 1) 

 a1a0=00  do nothing 

 

 This demultiplexer is defined as a1a0 lines to be address lines of the demultiplexer 

and a0 to also contain the data line. The distance the motor will move is determined by 

the length of the binary waveform inside a0. Using such EEG encoded commands the 

subject is able to move the robot arm from point A to point B avoiding an obstacle 

along the way.  
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5 Results of the Population Study 

We carried out the investigation on population of children ages 11-14, in the period of 
4 months, from February to May 2018. Here we report the results from the 11 sub-
jects. The results are given in Fig 5.  

 

 
 

Fig. 5.  Obesity Manifesting Variables Across Counseling Sessions Containing EEG-
Based Psychokinesis. 

 
Figure 5 shows the first six sessions in our experimental work with N=11 children. 
We carried out more than six sessions, but the participants dissipated, so we present 
the first six here. The results of the application of our method shows that all the obesi-
ty manifesting average variables (weight, BMI, percentiles, waist and hip circumfer-
ences) are showing a tendency of lowering values. The regression models for the obe-
sity related variables across sessions are: 

 
weight[kg]  = -0.78 ses + 91.04 
BMI [kg/m2] = -0.25 ses + 34.36  
percentils [%] = -0.31 ses  + 98.27 
waist [cm]  = -1.89 ses + 105.9 
hip[cm]  = -2.07 ses + 114.4  

 

 It can be seen that all the regression slopes have negative values. 

 
As a measurement of achievement motivation we considered the number of trials 

needed to successfully complete the task of direct EEG control of a robot to success-
fully avoid an obstacle along the goal trajectory. We named that variable 
AchieveTime [trials] and the experimental regression model we obtained was 

 AcheveTime [trials]= -0.19 ses + 35.3   
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It can be seen that the number of trials to complete the task is lowering as the ex-
perimental work progresses. 

6 Discussion and Conclusion 

This study is in accordance with the belief that motivation is the essence of a behavior 
and achievement motivation is a driving force towards some achievement. If 
achievement is defined as obesity avoidance, our counseling method which includes 
EEG-based psychokinesis is a possible approach.  
 
 If a goal is to stop the ongoing process of gaining weight towards obesity, a subject 
is able to do something to achieve it. With increased achievement motivation, a sub-
ject will use all the methods available, e.g., appetite control and exercise, in order to 
reverse the weight gain toward obesity. 
 
 Our results show that for a population of children ages 11-14 the method we intro-
duced shows encouraging results. The counseling method, which includes an increase 
of achievement motivation using a psychokinesis task, shows a decreasing tendency 
of obesity manifesting variables.  
 
 The study does not differentiate on how much the psychokinesis task contributes in 
the overall method of counseling used in this study. However, we can say that there is 
a trend of decreasing average obesity variables in our research because of counseling 
which includes EEG based psychokinesis.  
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