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Executive Summary

This report presents an analysis of my participation in two Human-Computer Interaction (HCI)
experiments: "EEG and Inner Speech" and "Visual Processing of Briefly Presented Stimuli."
The first experiment aimed to understand the neural mechanisms underlying inner speech using
electroencephalography (EEG) to measure brain activity. The second experiment investigated
the cognitive processes involved in the visual processing of briefly presented stimuli through
a computerized task.

In the "EEG and Inner Speech" experiment, participants were asked to silently think of words
and say them out loud while their brain activity was recorded using an EEG cap. The study
focused on identifying the N400 brain response associated with semantic processing. My
experience included wearing the EEG cap and completing the tasks, which provided insights
into the neural mechanisms of inner speech.

The "Visual Processing of Briefly Presented Stimuli" experiment involved categorizing images
and counting stimuli bounces off a computer display. This study aimed to understand how the
brain processes visual information presented briefly. My participation included completing a
demographic survey and performing the computerized tasks, which tested quick thinking and
attention to detail.

The report compares these two experiments, highlighting differences in methods, participant
experiences, and data collection techniques. The EEG experiment involved more complex
procedures and direct neural measurements, while the visual processing experiment relied on
simpler behavioural tasks. Both experiments provided valuable data, with EEG offering deeper
neural insights and visual processing tasks providing accessible behavioural data.

The final section discusses the relevance of these experiments to web design and development.
User evaluations, similar to these HCI experiments, are essential for creating effective web
interfaces. Understanding user interactions and cognitive processes can inform the design of
intuitive and user-friendly websites. The report concludes that integrating empirical methods
from HCI research into web development can enhance user-centered design and improve
overall user experience.

Introduction

This report details my participation in two HCI experiments and reflects on the insights gained
from these experiences. The first experiment, "EEG and Inner Speech," focused on the brain's
activity during silent and overt speech. The second experiment, "Visual Processing of Briefly
Presented Stimuli," aimed to understand how briefly presented visual stimuli are processed.
This report will summarize each experiment, describe my personal experience, and compare
the two experiments. Additionally, I will discuss the relevance of these experiments to web
design and development, particularly in the context of user evaluations.
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First Experiment: EEG and Inner Speech

Summary

The purpose of the "EEG and Inner Speech" experiment was to understand the neural basis of
inner speech by comparing it to overt speech using EEG. Inner speech is the silent production
of words in one's mind. The experiment measured the brain's electrical activity to identify the
N400 component, associated with the processing of semantic information (Kutas & Federmeier,
2011).

Participants were required to wear an EEG cap, similar to a swimming cap with 66 electrodes,
to measure brain activity. The tasks involved silently thinking of words and saying them out
loud. The aim was to identify and compare the N400 brain response in both conditions to
understand how inner speech is processed in the brain.

Experience

Taking part in this experiment involved being fitted with an EEG cap, which required applying
a saline gel to ensure proper conductivity. This setup process, though slightly uncomfortable,
was necessary for accurate data collection. The tasks themselves were simple, involving silent
and overt production of words. I found the experiment intellectually stimulating, though the
initial setup was somewhat cumbersome.

Evaluation

The experiment was well-organized and effectively met its aims. The controlled lab
environment and precise EEG measurements ensured the reliability of the data collected. The
clear instructions provided by the researcher made the tasks easy to understand and perform.
However, the setup process could be streamlined to improve participant comfort. Overall, the
experiment provided valuable insights into the neural mechanisms of inner speech.

Second Experiment: Visual Processing of Briefly Presented Stimuli

Summary

The "Visual Processing of Briefly Presented Stimuli" experiment aimed to investigate how the
brain processes visual stimuli presented briefly. Participants engaged in a computerized task
that involved categorizing images and counting stimuli bounces (Potter, 2012).

This experiment required participants to name pictures belonging to specific categories (e.g.,
fruits) and count the number of times certain stimuli (e.g., squares) bounced off the edges of a
computer display. Additionally, participants completed a demographic survey and a handedness
inventory to provide context for the data collected.

Experience

Participating in this experiment was straightforward and engaging. The computerized tasks
were designed to test quick thinking and attention to detail. The environment was comfortable,
and the tasks were easy to follow. Completing the demographic survey and handedness
inventory was simple and provided additional context for the main tasks.
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Evaluation

The experiment was well-conducted with clear instructions and efficient use of time. The tasks
were engaging, requiring active participation and quick responses. The simplicity of the tasks
ensured consistent data collection, though it might limit the depth of insights into complex
visual processing mechanisms. Overall, the experiment was enjoyable and provided valuable
data on visual processing.

Comparison of the Two Experiments

Both experiments aimed to explore cognitive processes through participant tasks, but they
differed significantly in their methods and focus areas. The EEG experiment involved more
complex and invasive procedures, requiring extensive setup and precise measurements of brain
activity. In contrast, the visual processing experiment was simpler, relying on quick and
repetitive tasks with minimal setup.

My engagement in the EEG experiment felt more intense due to the direct measurement of
brain activity, whereas the visual processing experiment was more relaxed and interactive. The
EEG experiment's data collection appeared more sophisticated, potentially yielding deeper
insights into neural processes compared to the behavioural data from the visual processing
tasks.

The EEG experiment provided a direct measure of brain activity related to inner speech, which
is crucial for understanding neural mechanisms. The visual processing experiment, on the other
hand, offered insights into cognitive processing through behavioural responses. Both
approaches have their strengths, with EEG offering more detailed neural data and visual
processing tasks providing accessible behavioural insights.

Relevance to Web Design and Development

User evaluations, akin to these experiments, are crucial in the development of effective web
interfaces. Understanding user interactions, cognitive load, and processing through empirical
data collection can significantly enhance web design. For instance, EEG studies in HCI can
reveal how users process information and detect usability issues related to cognitive load
(Parasuraman & Rizzo, 2008).

In web design, ensuring that interfaces are intuitive and reduce cognitive strain can lead to
better user experiences. Insights from visual processing studies can inform the placement of
visual elements, timing of animations, and overall layout design to enhance user engagement
and satisfaction. Studies show that well-designed interfaces improve user satisfaction and task
performance (Norman, 2013).

Moreover, integrating findings from HCI research into web development processes can help
create user-centred designs that are both functional and appealing. This approach ensures that
the end product meets user needs and preferences, leading to higher adoption rates and user
satisfaction.
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Conclusion

Reflecting on these experiments, it is clear that participant-focused studies are crucial for
understanding user interactions and cognitive processes, which are essential in web design and
development. User evaluations, similar to these experiments, help in identifying user needs,
preferences, and potential usability issues. Incorporating such empirical methods in web
development can lead to more user-centred designs and enhanced user experiences.

In web design, understanding how users think and process information can inform the creation
of intuitive and effective interfaces. Experiments like those described provide valuable data
that can guide the design process, ensuring that websites are accessible and meet user needs.
The insights gained from these studies underscore the importance of user participation in the
development of interactive systems, ultimately leading to more successful and user-friendly
designs.
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