Overview of the Our First Lab


The technological advances and discoveries in the sciences have never ceased to impress people in the 21st century, and especially intellectuals and researchers that are always eager to apply the implications of new technology to their respective fields of study. Using various new tools in unique and innovative ways is necessary to further push the limits of discovery in directions that have not yet been thoroughly explored.

Professor Dario Nardi, a human complex systems instructor at UCLA, offered a small group of his students the opportunity to take part in an independent research project that would involve the use of an electroencephalogram (EEG) in the field of social sciences. Electroencephalograms are neuromapping tools capable of recording electrical signals from the brain, specifically postsynaptic potentials of neurons, through electrodes in contact with an individual's scalp. In fact, EEGs were one of the first ways of non-invasively observing human brain activity, and remain in use today but mostly in the field of neuroscience and the study of sleep and states of altered consciousness. Nevertheless, a few researchers have more recently discovered a new useful aspect of EEGs in explaining human social behavior, thought processes, and decision making. EEGs allow scholars to record electrical impulses traveling across the surface of the brain and to observe changes in patterns of those various impulses. One of the most important aspects of EEGs is their ability to provide a continuous recording of brain activity with split second accuracy. In social sciences, observing patterns of brain activity in real time with the aid of an EEG, a powerful computer, and sophisticated software, is still unfortunately a rather new and unexplored territory.

This innovative social neuroscience field of study may lead to a series of discoveries that would reveal the hidden fundamentals of human emotion, decision, or thought development. By tracking down which parts of the brain get mostly activated during what type of activities, one could associate the centers or general areas of the brain to the execution of different processes. For instance, specific parts of the brain seem to get stimulated when a candidate is asked to solve math problems, and yet other brain centers light up when that same subject is asked to recall a memorable experience. If researchers could predetermine the correlation between each part of the brain and the types of behavior it elicits, EEG readings would be very helpful in uncovering the underlined rational-based or emotional-based stimulations of the brain that occur when people are faced with certain obstacles or complex decisions to make. For example, acquiring such valuable information would allow professors to find out whether PowerPoint presentations are an inconvenience or an aid to student learning in the classroom. Instructors could then potentially be able to discover the best teaching techniques and emphasize them in their courses to maximize student learning.

Unfortunately, much more research is still needed to reach the level of understanding that social science scholars would like to reach in order to unlock the brain activity basics of human behavior. Similarly to how the human genome was decoded after years of consecutive DNA sequence analyses, it would potentially be fair to assume that it might also take years of intensive research to determine what every single area of the brain is used for in terms of human thinking, doing, and feeling. In fact, collecting this type of data would be more challenging since brain activity patterns vary widely between candidates as professor Nardi’s research results suggested. 

Being one of the lucky few that had the chance to be part of professor Nardi’s social neuroscience research, I was an assistant observer and one of the four candidates to be a subject for the EEG as well. Since each student had to come up with experiments to test various hypotheses, I thought of trying writing and talking in different languages and also brought a stack of cards to class to play some fun games. Because I am trilingual, I was interested in finding out if different languages would elicit more activity in some regions of the brain versus others. Whereas that hypothesis was proved to be wrong, we discovered that different languages rather triggered different levels of activity, depending on the candidate’s familiarity with the language. For instance, writing in Arabic seemed to cause less brain activity in comparison to writing in English in my case. Since Hiro, the first test subject, was ambidextrous, it was also interesting to find variations in signal intensities when writing with the preferred hand versus using the other one. As for the cards, I intentionally brought them because I knew they could be used in a number of different games that can give rise to feelings of enjoyment, frustration, excitement, happiness or satisfaction when winning, and disappointment or regret when losing. Moreover, we used the cards to play the memory card game to find areas most related to recollection of data, and we played speed as well to visualize novelties in brain activity patterns when subjects are focused and put under stress by competing with an opponent. Candidates were also asked to scan the deck of cards for a specific type of cards, the queens for example, to check which part of the brain seems to be most closely affiliated with recognition. I also wanted to try playing a game such as poker to detect any brain activity underlying risk taking behavior and decision making, but that was ruled out because the game would take too much time and would require additional players. As a replacement to this activity, professor Nardi will be using a “Gains and Losses” multiple-choice sheet of questions to observe responses to risk taking decisions as of this point. An unlimited number of possible experiments could have additionally been proposed, but we were more interested in seeing differences between the four candidates by asking them common basic questions or having them perform equivalent tasks. The resulting brain patterns observed were overall related but still showed significant differences in brain activity areas among individuals.

The EEG recording of the three other volunteers took about 90 minutes each; mine however, lasted for approximately 3.5 hours. Being on the other side of the computer screen did not prevent me from discovering the brain activity patterns noted according to my different behavior as the professor and the other students would share their observations with me by thinking aloud. I actually learned the most during those 3.5 hours and was fairly entertained as well by performing the proposed tasks and answering relevant questions. Whereas the first candidate’s EEG showed limited brain activity because of her ability to maintain an overwhelmingly relaxed state, mine displayed a constant rate of activity in the different parts of my brain either because I was excited and enthused about being a subject for the research, or because of a natural level of anxiety that would have risen due to having everyone’s attention addressed to me. In fact, my initial EEG results showed very high levels of activity which seemed to quiet down after about 30 minutes. I also found it difficult to relax by meditating as a type of norming activity at that point. I believe it was both an initial level of anxiety and getting into a “ready-to-go” mode that triggered this overall high level of brain activity in my case. I assume my level of activity would have considerably dropped down if I was left alone in the room for a short period of time.

The EEG machine gathered signal frequency and amplitude data from 16 zones of the brain every second by having an electrode in the cap designated to each one of those areas. The different zones of the neocortex were numbered and labeled according to the lobes of the brain that they correspond to. O1 and O2 correlated to the occipital lobe zones, T3, T4, T5, and T6 were zones of the temporal lobe, P3 and P4 zones were located on the parietal lobe, C3 and C4 were associated with the central area of the brain, Fp1 and Fp2 zones matched to the prefrontal cortex, and finally, F3, F4, F7, and F8 were associated to the frontal cortex area. Three electrodes, Fz, Cz, and Pz, aligned along the midline of the brain were not connected to the EEG due to the restriction of the machine to integrating a maximum of 16 signals at a time. The computer software receiving the data from the EEG machine then displayed brain activity patterns on a simple 2D map of the brain (view from above) by having colors ranging from blue to red with increases in frequency, and having the intensity of the colors proportionally change with increases in amplitude.

When humming, listening to music, and even speaking, T3 and T4 tended to be well lit on the computer screen. Doing the same in different languages did not have any considerably unique effects on brain activity. However, writing in each of these languages elicited a certain level of response. Writing in my primary languages, Arabic and French, evoked noticeably less activity in comparison to English. Writing my name in Arabic educed almost no activity because it seemed like writing one’s name in his/her native language was a process so well ingrained that in no longer required any sort of intensive brain activity. Moreover, writing with my left hand required more brain activity in comparison to writing with my preferred hand, a result that again reiterated the fact that more brain activity is triggered when accomplishing a rather novel and challenging task.

T5 and T6 lit up at different points during casual conversations. Most interestingly, T5 was clearly correlated with feelings of embarrassment that were first noticed when I was unable to remember Patricija’s name. T5 lit up even more and turned red when the professor and students brought up the fact that they could easily detect it on their computer screen. This only resulted in me feeling more embarrassed about being embarrassed and having everyone in the room notice it as well. However, this interesting result suggested that T5 and T6 seem to be involved in social feedback.

C3 and C4 activity was noted at times when I had to evoke some memories, and especially factual ones. When I was asked to share interesting facts about Lebanon, C4 would light up more when I was trying to recall or gather the memories, whereas C3 would show higher levels of activity when I had to remember specific numbers and locations. Some F8 activity was noticed as well during this process; however, it was difficult to point out its specific contribution to my recollection of facts about Lebanon.

Another interesting observation was that I tended to use T3 and T4 when solving math problems despite the fact that there were no auditory stimuli at the time of the exercise. This was rather unusual and unexpected since Hiro’s EEG results showed activity in P3, Fp1, and Fp2 when asked to do similar calculations. Professor Nardi later suggested that it was the thought processes engaged in resolving the given multiplications and additions that were fundamentally different in this case, most probably because of the cultural differences that imply distinct styles in teaching mathematics at an early age. T3 and T4 showed the most activity in my case because I was thought to say the numbers to myself in order to successfully do the calculations.

Learning a new card game, pig’s tail, by carefully listening to Nanae’s instructions turned most of the brain map red. While playing this same card game, rather high levels of brain activity were provoked at exciting moments of opportunity where both players had to rush to put their hand on top of a stack of cards when two similar cards were dropped consecutively. This card game and others can be used as experiments to delineate EEG brain activity patterns that arise due to winning, losing, getting excited, competing, or simply focusing on a task.

This very unique research experience definitely sparked my interest and encouraged me to look for more applications of scientific technology in the social sciences. I really appreciated the innovative aspect of this social neuroscience research as it made me even more eager to learn about the different parts of the human brain and the complex roles they seem to harmoniously play to determine behavioral responses. I certainly believe that more focus should be dedicated to extensive research in such fields of study because they have the potential of providing us with a much better understanding of how the human brain works and how it copes with out daily activities and interactions.
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