Biopac Student Laboratory V4.0		Lessons 3 & 4: EEG I & 2		PSY2013

ELECTROENCEPHALOGRAPHY
EEG I and EEG II

N.B. Please complete this pro-forma in your own words and upload via the TurnItIn link on Unihub. Each question includes a guide for how long the answer is expected to be.

Student number:  _________M00479297_____________________________
File name used:   __________Zahra 1____________________ ________
Date/time of lab class: _____11th December 2015 11:30am_____________________________

I. Data and Calculations
Participant’s details:
Age: ____20______ Weight: ___57_______ Height: ____5’5______ Sex: ___Female_______

Lesson 03 Data Report: EEG I
A.  EEG Amplitude Measurements
Table 3.2 Standard Deviation [Stddev]
	Rhythm
	Channel
	Eyes closed
	Eyes open
	Eyes Re-closed

	Alpha
	[image: ]
	3.84
	2.88
	4.81

	Beta
	[image: ]
	2.49
	4.62
	3.70

	Delta
	[image: ]
	2.96
	5.16
	3.20

	Theta
	[image: ]
	2.49
	2.94
	2.60


B.  EEG Frequency Measurements from first 'Eyes closed' data.
Complete Table 3.3 with the frequencies for each rhythm and calculate the mean frequency. Freq measurement applies to all channels since it is calculated from the horizontal time scale, but you must select the correct area in each band.
Table 3.3 Frequency (Hz)
	Rhythm
	Channel
	Cycle 1
	Cycle 2
	Cycle 3
	Mean

	Alpha
	[image: ]
	10.00
	9.10
	10.53
	9.88

	Beta
	[image: ]
	20.00
	22.22
	33.33
	25.18

	Delta
	[image: ]
	2.22
	3.57
	3.51
	3.1

	Theta
	[image: ]
	6.25
	10.00
	4.65
	6.97



II.  Questions – Lesson 03
1.  Define what is meant by the following terms in the context of EEG: 
	a. Frequency	[1-2 sentences] 
Frequency is a vital characteristic used to describe normal or abnormal EEG rhythms. It is the rate at which the EEG rhythms occur in a particular period of time, it is measured in Hertz (Hz). (Roy, 1977)
	b. Amplitude 	[1-2 sentences]	
Amplitude is the maximum extent of a vibration or oscillation, it is measured from the point of equilibrium.  The amplitude recorded by the scalp electrodes in EEG are in the range of microvolts. 

2.  Examine the alpha change between the “eyes closed” state and the “eyes open” state.  Does desynchronization of the alpha rhythm occur when the eyes are open? Explain your answer. [1-2 sentences]
The frequency of alpha waves when eyes closed is higher from the frequency of waves when the eyes open because the state of alertness when eyes open is higher than eyes closed. Thus there is comparatively less synchrony recorded by the electrodes when eyes are open. 

3. How does event-related desynchronization/synchronization of the alpha rhythm relate to attention? [100-200 words]
Recent research has provided us with evidence that not only are alpha oscillations the dominant ones in our brain but that they play a vital role in cognitive process such as information processing and attention (O., 2008). Alpha Band activity is the only frequency domain that responds to a stimulus or task demands either with a decrease or increase in amplitude, this is also termed as event related desynchronization/synchronisation (Busch, 2014). When an individual is attentive, activity of the thalamo-cortical is influenced cholinergic input from the basal forebrain. The influence through the reticular thalamic nucleus assists the shift in activity among different thalamo-cortical modules (Kalitzin, Parra, Velis & Lopes da Silva, 2002). This shift in the activity generates synchronisation/desynchronization pattern of alpha activity over particular cortical areas and illustrate one of the neurophysiological mechanisms that regulate the focusing of attention on that particular sensory modality. This provides us with the evidence that synchronization of the alpha rhythms during the states of attentiveness is essential in order to proceed with active inhibition of irrelevant neural networks (Doppelmayr, Sauseng & Doppelmayr, 2007).

4.  Examine the delta and theta rhythm. Is there an increase in delta and theta activity when the eyes are open? Explain your observation. [100-200 words]
The value of these rhythms are variable as they differ from individual to individual and their mental state at the point when the values are recorded thus answers keep on varying. Both delta and theta rhythms are noted to increase when the eyes are open. The amplitude of delta waves must’ve increased in the participant due to an increase in attentional processes. Whereas an increase in theta waves can be explained by an emotional response to sensory input with eyes open.  

5. Examine table 3.3. Does the mean value of Delta agree with expected values? Yes/No? Explain your answer.  [1-2 sentences]
[bookmark: _GoBack]
6.  Briefly define the following terms and list one cognitive process associated with each frequency band (provide references to support your answers) 
i. Alpha rhythm [1-2 sentences]
The normal electrical activity that takes place in the brain when a person is both conscious and relaxed, consisting of oscillations is known as Alpha rhythm, holding a frequency of 8-13Hz. The ability to be consciously oriented in time, space and context is the cognitive process associated with it. 
ii. Beta rhythm [1-2 sentences]
The normal electrical activity taking place in the brain while one is both conscious and alert, created by oscillations is known as Beta rhythm. Beta is also assumed to be linked to attention and has a frequency of 13-30Hz.


iii. Theta rhythm [1-2 sentences]
A range of brain waves owning a frequency of 4 to 7 cycles per second as recorded by EEG, during the several states of arousal or light sleep. Theta rhythm is believed to be linked to language processing.  

Lesson 04 Data Report: EEG II
Amplitudes
A. Complete Table 4.1 with the amplitudes of the recorded data in the control and experimental conditions. Calculate the difference for the Alpha-RMS Mean between the Experimental Conditions and the Control.
Table 4.1 Amplitudes
	Condition
	Raw EEG
	Alpha
	Alpha RMS
	Alpha RMS difference

	
	[image: ]
	[image: ]
	[image: ]
	Expt. minus  Control value

	Eyes closed (control)
	6.47
	4.02
	0.75
	

	Mental arithmetic
	6.20
	3.16
	0.60
	-0.15

	Recovery from hyperventilation
	9.14
	5.04
	0.96
	0.21

	Eyes open
	12.00
	3.90
	0.77
	0.02



Frequency
B. What is the frequency of an alpha rhythm from “Eyes closed” data?  [image: ]  = _10.00_____Hz



III. Questions – Lesson 04
1. Refer to Table 4.1: When was the general amplitude of the EEG highest? Why is this? [1-2 sentences]


2. Refer to Table 4.1: How do your results compare with the information presented in the Introduction? Explain any discrepancies. [100-200 words]




4. What are the advantages and disadvantages of using EEG/ERP compared to other neuroscientific techniques such as fMRI, PET and TMS? [100-200 words]
ERP remains for "occasion related possibilities". This is a particular utilization of EEG in which we take a gander at cerebrum waves that are created because of specific occasions, for example, seeing a word or a photo on a PC screen. Inside of the first second of seeing a jolt, similar to a word or a photo, the cerebrum produces a progression of "blips" in the ERP mind wave that show the movement of distinctive cerebrum frameworks that are included in seeing and comprehending that boost. By taking a gander at the time of these blips we can pick up a superior comprehension of how distinctive sorts of data are handled, and when. One of the greatest preferences to EEG/ERP is the capacity to see mind movement as it develops continuously, at the level of milliseconds.

One of the enormous weaknesses of EEG/ERP is that it's difficult to make sense of where in the mind the electrical action is originating from. By putting loads of anodes everywhere throughout the scalp, we can get some thought about where the ERP parts are most grounded. This doesn't generally let us know where in the mind the signs are originating from, yet it can be helpful in letting us know whether two ERP parts originate from the same place or not. For instance, suppose we need to know whether distinctive parts of the cerebrum are utilized when you see a photo of an apple, and when you read "apple". Possibly the ERP segments of the photo and the word are greater in the meantime, yet they are greater over distinctive parts of the head. This would let us know that distinctive parts of the mind were being utilized. (ncilab.ca)



5. Define “neurofeedback” and provide a brief review of the literature using neurofeedback in a clinical setting for one of the following disorders: ADHD (Attention Deficit Hyperactivity Disorder); PTSD (Post-Traumatic Stress Disorder); ASD (Autistic Spectrum Disorder).  Make sure that you cite and reference all sources.  [500 words]
In the field of psychology, the term neurofeedback is used to refer to a computer-aided training method through which the brain is taught how to function more efficiently (Chapin & Russell-Chapin, 2013). Selected parameters of a patient’s brain activity are recorded using electrodes and are subsequently presented to the patient either audibly or visually. The neurofeedback technique is intended to help patients know about the state of the brain functions that they are trying to control. Through the feedback, a patient can self-regulate his or her brain activities better in attempting to improve the brain’s overall functionality. 
The neurofeedback technique is widely applicable in clinical settings where it is employed in addressing various brain-based illnesses, functional disorders, and unwanted behaviors (Chapin & Russell-Chapin, 2013). Undoubtedly, most of the brain conditions are as a result of a dysregulation of the brain activities. Through the neurofeedback approach, patients can learn how to compensate for such dysregulations and enhance the brain to function better.  
An example of brain disorders that the neurofeedback technique is useful in addressing is the Post-Traumatic Stress Disorder (PTSD). It results from injures or severe psychological shock or other traumatic experiences such as war, witnessing disturbing events, or sudden losses among others (Hubbard & Short, 2013). The technique is a research-proven way to help reduce present symptoms while improving a patient’s brain function through intensive brain training exercises (Chapin & Russell-Chapin, 2013). Even though the process encompasses sophisticated technologies, it is simple and can be completed without necessarily using invasive procedures or medications. It just entails a patient learning how to alter his or her brain activity just as one learns other skills, that is, through practice and feedback. Various clinical and professional research studies have revealed that neurofeedback is often very helpful with Post-Traumatic Stress Disorder (PTSD). Besides, clinical experiments have shown that approximately ten weeks of neurofeedback can result in significant and consistent improvements in children and adults with Post Traumatic Stress Disorders (PTSD). Too often, neurofeedback is considered an important alternative to medications and psychotherapy procedures. 
In conclusion, the paper has defined neurofeedback as a type of biofeedback that uses real-time displays of the brain activity, and which is used to teach patients how to self-regulate their brain functions. The paper has noted that the technique is increasingly gaining importance in the clinical setting where it is used to address various psychological disorders such as Post Traumatic Stress Disorder (PTSD). Its advantage is that it is simple and non-invasive. 
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