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Presenter
Presentation Notes
I will be presenting the abstract for my study on factors influencing users’ attitudes towards brain computer interface for non medical uses using the technology acceptance model.



Agenda

- Problem and purpose statement

- What is Brain Computer Interface and its Origin

- Bring Brain Computer Interface out of the Laboratory

- Literature Research Gap

- Importance of Early User Study

- The Original Technology Acceptance Model (TAM)

- Proposed Technology Acceptance Model

- Methodology

Presenter
Presentation Notes
Here is the agenda for today. I will first introduce the problem and purpose of this study, some literature research gap discovered, then the importance of early user study, and mention the background about the brain computer interface, its origin, and current applications outside of the laboratory and medical industry. Then I will discuss the original technology acceptance model, the changes made to this model for this study, and the methodology.



Problem Statement
With the advancement of brain computer interface in areas outside of medical 
applications, there is little understanding of how potential users feel about this 
technology.

Purpose
The purpose of this study is to understand users’ attitudes towards using brain 
computer interface for non-medical uses through examining the external factors 
that could affect user attitudes using the technology acceptance model.

Presenter
Presentation Notes
With the advancement of brain computer interface in areas outside of medical applications, there is little understanding of how potential users feel about this technology. Therefore, through this study, we want to understand users’ attitudes towards using brain computer interface for non-medical uses through examining the external factors that could  affect user attitudes using the technology acceptance model.




What is Brain Computer Interface and its Origin

- The Human Brain
- Controls everything, including thoughts and movements

- Signals transmit through neurons, or brain cells

- Brain Computer Interface (BCI)
- An interface for brain and computer to interact and communicate

- Relies on electric signals in the scalp

- Medical needs
- Virtual motor controller

- Patients with motor deficits

Presenter
Presentation Notes
First, let us talk a little bit about how our brain functions and controls our movement. The brain controls everything in our body, from thoughts to movements, from what we should eat for lunch to actually preparing the meal. There are billions of neurons inside our body connecting to the brain and receiving signals from the brain. For example, when you are preparing to start the marathon, when you hear the handheld horn, your brain processes that information as the cue to start. Your brain then signals all of your muscles to start moving and running.

Computers are becoming more intertwined in our daily lives. It started with smartphones, moved to voice assistance, and now brain-computer interfaces. A brain-computer interface is a direct connection between the brain and the computer. It allows you to interact with the computer using only electrical signals in the scalp, without moving any body parts, so essentially the computer becomes “part of your body.” It originated as a medical device to help people with motor deficits due to diseases or accidents to regain their motor abilities. Although there is a small population of patients benefiting from the brain-computer interface, currently, this technology is largely still at the developing stage.



Bring Brain Computer Interface out of the Laboratory

- Applications - still in early research phase
- Gaming

- Virtual Reality

- Smart homes

- Form
- Electroencephalogram (EEG)

- Brain signal sensors

- Wireless wearable device

Presenter
Presentation Notes
As technology advances, researchers are also discovering how to incorporate brain-computer interfaces into the general public's lives. Research now focuses on brain-computer interfaces for gaming and virtual reality experiences and applications for smart home uses. Most of the findings conclude that using brain-computer interfaces for nonmedical uses is still at the beginning of the research development and is not feasible for the general public yet. 

For smart home controls, for example, the commercialized brain-computer interface will take the form of a commercialized electroencephalogram, where users will have a wireless wearable device on their heads. Of course, the size of the wearable device will be smaller as technology advances. An EEG records the brain signal through small sensors on the device and translates that into commands for the computer. Brain-computer interfaces gives commands that trigger a particular programmed action to the appliance.



Literature Research Gap

- A lack of psychosocial studies on BCI
- Most focus on technical research

- A lack of user attitude 
- Even if there is user attitude related studies, most focus on medical application

- Next closest technology: voice-based digital assistance (VBDA) and virtual 
reality (VR) technology

- Possible concerns:
- Privacy
- Practicality 
- Safety

Presenter
Presentation Notes
Like many research on medical applications of brain-computer interfaces, research on applications for commercial and healthy individuals primarily focuses on the technical aspects. It lacks social aspects lack consideration and insights. A few research studies show mixed attitudes on the users' experience and mental state during and after using this technology. For example, a group of researchers examined the relationship between fatigue, attention, and frustration with brain-computer interfaces in non-disabled participants. On the other hand, a research team performed interviews with current brain-computer interfaces users for medical uses and discovered that users appreciate and hold a positive attitude towards this technology. However, this study still focused on medical uses.

Turning to the next closest technology to brain computer interface, research on voice-based digital assistance and virtual reality technology are more established and has more user attitudes studies. Research identified key issues such as privacy, practicality, and safety concerns. Based on these findings, brain computer interface could also encounter these user concerns.
______________________________________________________________________________________________________________________________________________________________________________
*the most important seminal authors/ articles names
Jonathan R. Wolpaw
	Brain-computer interface technology: a review of the first international meeting
Brain-computer interfaces (BCIs) for communication and control
Rainer Goebel	
Principles of a brain-computer interface (BCI) based on real-time functional magnetic resonance imaging (fMRI)
Luis Fernando Nicolás
Anton Nijholt



Importance of Early User Study/ Purpose

- User testing is crucial for any new product development
- Define

- Shape

- Understand

- Provide insights into intangible requirements
- User satisfaction

- Acceptability

- Aesthetics

Presenter
Presentation Notes
User testing and inputs from future potential users are crucial for any new product development. In fact, incorporating consumer voice at the beginning of product development is identified as one of the most important factors for product success. These inputs can help define, shape, and understand users’ functional needs and expectations for the product. Often, findings provide insights for less tangible, critical product requirements such as user satisfaction, acceptability, and aesthetics. Early testing also prevents working and developing a product that has a low probability of success, saving development effort and resources. This study serves as a introductory user attitude testing that provide insights to this emerging technology.



The Original Technology Acceptance Model (TAM)

- Defines usage behavior by perceived ease of use and perceived usefulness

- Extension to Theory of Reasoned Action (TRA)

- Attitudes & Subjective norms

- Comparable to theory of planned behavior (TPB)

- Attitudes, behavioral intention, subjective norms, social norms, perceived power, perceived 

behavioral control

- Does not account for variables on motivation and economic or environmental factors

Presenter
Presentation Notes
One way to generalize the studies mentioned above is through the Technology Acceptance Model by Fred Davis. Technology Acceptance Model states that system usage behavior is determined by perceived ease of use, indicating how effortful it is to use the technology and its perceived usefulness. Because Technology Acceptance Model identifies and explains the determinants of technology acceptance, it also explains users’ behaviors by providing a theoretically justified explanation. The precursor of the Technology Acceptance Model is the Theory of Reasoned Action. Technology Acceptance Theory replaces many of the user attitudes with perceived usefulness and perceived ease of use, providing more flexibility. 

Another comparable model is the Theory of Planned Behavior. The technology acceptance model provides good empirical data while the theory of planned behavior provides detailed information that guides future development. The weakness of theory of planned behavior is assuming that all actions are reasoned, and by combining Technology Acceptance Model with theory of planned behavior, Technology Acceptance Model can compensate for the assumption, making the analysis compatible and accurately defining a user's behavior.



Perceived usefulness, perceived ease of use, and user acceptance of information technology



Proposed Technology Acceptance Model

Presenter
Presentation Notes
Therefore, we proposed a combination of all the two models. There are a shortcomings of technology acceptance model. Perceived use and perceived ease of use are deemed as “black boxes” in all models, which do not help understand the causes of user attitudes. More and more researchers are proposing the combination of all models that result in the proposed technology acceptance model that you see here for a more complete picture of user attitude. In addition, the addition of new determinants into the original technology acceptance model is debated between researchers. Research studies with the combination technology acceptance model resulted in satisfying and meaningful explanations between the determinants in the hypothesized model. However, whether the research applies the original technology acceptance model or introduces an integrated technology acceptance model, the determinants in both types of studies are not limited to the few determinants in the original technology acceptance model because the original technology acceptance model allows flexibility by identifying external variables that can affect perceived usefulness and perceived ease of use. External variables can be anything from quality of information, quality of service to being modern and the quality of the system, anything that could potentially affect perceived usefulness and perceived ease of use. For our proposed model, we chose technology optimism, familiarity, and perceived enjoyment as the external variables to be examined. These are external factors that previous brain computer interfaces on medical applications have used and show statistical significance.



Methodology

- Creating Survey
- Each construct has 4-5 questions

- TO1: Brain-computer interface will be a dominating tool in the future in everyone’s daily life.
- IRB
- Launched survey

- Collecting data
- Once collecting, at min 100, ideally 200

- Aware of constraints
- Skipped questions
- Not enough responses

- Address variability and reliability
- Test Model 

Presenter
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To test the hypotheses, the first steps are to create the survey questions and obtain IRB approval. Our research has already obtained the IRB approval and is in the data acquisition phase. Because we are using a short youtube video as a commercial for this technology for the participants to see, we chose google form to obtain the data. There are some constraints that we are aware of, for example, skipped questions and not having enough responses. Although this model has been tested for reliability based on many researchers over the years, we will be addressing variability and reality and test the model once enough data has been collected.



Summary

- Brain computer interface originated as a medical device

- It is moving towards commercial products

- There is a need for user feedback early in the design

- This study focuses on determining potential users’ attitudes towards this 

technology using a modified technology acceptance model

- Result can help researchers determine the weaknesses of brain computer 

interface from the users’ perspective

Presenter
Presentation Notes
Although BCI technology originated as a medical device, assisting mainly motor deficit patients, as this technology advances, it is also being developed into a retail product, targeting gaming and smart home devices. Early user feedback is crucial in designing technology for both the budget and the success of the product. So far, most research has been focused on the technical aspects of medical and some non-medical BCI products. Not much research targeted the user attitudes towards  brain computer interface technology as an advanced smart home, using it for daily tasks. This study aims to determine potential users’ thoughts on BCI technology through a modified technology acceptance model.
By understanding the level of correlation between each variable in the technology acceptance model, this study can help researchers and brain computer interface development companies determine what prompts or deters potential users from using the their technology for daily uses. So far, researchers have indicated that patients have a positive attitude towards BCI technology. The practicality of the BCI is undeniable. The advancement of this technology will allow brain computer interface technology to reach more people and improve their lives, whether to restore a diseased person’s everyday life or streamline a healthy person’s life, allowing more time and freedom to perform meaningful tasks with their valuable time or to enhance entertainment technology.



Thank you
Questions?
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