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Week 1: An introduction to research



Overview of Week 01 Lecture
Two different frameworks

1. A framework that goes over characteristics and 
limitations of different ways of gaining knowledge 
about the world


2. A framework to understand how quantitative 
research is employed to make sense of the world



Framework for distinguishing between different approaches to knowledge (epistemologies).



Individual lay knowledge comes from any experiences an individual has previously had that go into forming how they understand the world and model the phenomena 
that they encounter within it. For instance, an individual who has a mental model of a surface being cleaned by blowing onto it might apply that model when thinking 
about what to do with a game cartridge that isn’t being read. 



A limitation of lay knowledge is that it is really hard to override a belief that someone has about how the world works based on their direct experience of it. That’s why 
well-supported scientific theories can fail to persuade people if they don’t match up with their lay understanding of the world. 



Group lay knowledge plays off of social dynamics and people’s general willingness to share their interpretations of their direct observation of the world with others. This 
might lead to different explanations of the same phenomenon, but may not be representative of how something actually works. 



Limitations of group lay knowledge include a possible reinforcement of intuitive beliefs that may not accurately represent how something works. This sort of thinking 
contributes to the propagation of unscientific theories such as that the world is actually flat. Once enough people grasp onto an intuition that it becomes thought of as 
common-sense it is even more difficult to override that intuition regardless of how compelling the evidence against it might be. 



That brings us to anecdotal evidence, which isn’t necessarily based on first-hand observations, but often comes from exposure to media or other external sources of 
information. Anecdotal information can come with compelling evidence, but that evidence might not have been collected and approached with the sort of rigor that 
presents all of the nuances and complexities of a concept. This example shows an individual looking at their smartphone at a screen that is indicating that a server is not 
responding. The individual is thinking that this must be due to a cyber-attack rather than any other reasons why a server might not be responding.  This is not an intuitive 
idea, but rather one based on hearing about other cyber-attacks and developing a connection between the idea that a server isn't responding and a cyber-attack. 



A limitation of individual anecdotal thinking is that people often act on anecdotes without checking to see what is behind them and anecdotes tend to provide one 
perspective on a story rather than a full accounting of it. In this example the use of one memory of a recent cyber-attack that was publicized in the news leads this 
individual to think that because another cyber-attack occurred (without having evidence to support that claim) that they should join a protest against whichever foreign 
nature must have been responsible for the attack. 



Anecdotal approaches to knowledge function in much the same way with a group as with an individual, although a group may share ideas about why a server is not 
responding they may each have a different explanation for the phenomenon based on which anecdotes that have previously heard and how strongly they believe them. 
this image is of individuals responding to an unresponsive server by thinking about different countries that could be responsible for the assumed attack. Note that no 
direct evidence or rigorous study is needed to act on this anecdotal evidence. This is not to say that the anecdotal approach hasn’t served people well on a variety of 
occasions, but just that it is important to always proceed with caution when presented with evidence that is story- or experience-based. 



A limitation of building an understanding of the world on anecdotal evidence is that it might lead people to act in a way that is harmful, such as when people armed 
themselves and stormed the capitol based on beliefs they formed from anecdotal evidence about election fraud. 



The final approach to gaining knowledge about the world that we’re going to discuss is Research, and that will be the focus of the remainder of the course. Unlike lay 
knowledge or anecdotal evidence, research provides us with a systematic approach to acquiring and making sense of observations about the world. By coming up with a 
plan and documenting each step taken in the pursuit of gathering and analyzing evidence, researchers can answer research questions in a way that allows others to see 
if they get the same answer by following the same steps. It creates knowledge than can be verified or disputed in a way that is transparent, which makes it more 
trustworthy. An individual researcher working alone may come up with a specific way to formulate a research question that makes sense to them based on their 
experience and they may come up with a plan for how to answer that question based on their limited understanding of the world. 



A limitation of individual research is that it may only really apply to a very specific context in which it was acquired. One researcher who came up with one way to 
measure percentage of mask compliance might only observe one location, but come up with a broader conclusion. When science is disseminated via mass media it often 
gets hyped up or over-stated, and with only one individual engaging in research it’s impossible to separate their perspective on how things are from how things actually 
are. 



Research done by either a group of researchers working independently on the same question or by researchers collaborating together is likely to include more 
perspectives, more discussion on how observations should be made and how events are to be measured, and should cover more contexts than would be covered by a 
single individual. When a bunch of people work on answering a research question their conclusions could then be taken as a whole and synthesized into a meta-analysis 
that gives a bigger picture that is more likely to reflect reality rather than just the perspective of one individual. 



One of the limitations of research done in groups is that a group of researchers who inhabit the same academic bubble might have the same beliefs about how the world 
works and what is important to study. This might lead to an overall bias within a body of research, particularly when you factor in the pressure to publish that comes with 
an academic career, and the bias of publications towards straightforward results with strong conclusions. 



Now we’ve covered a few different approaches to understanding the world and building knowledge, each one has useful characteristics as well as limitations, and each 
looks different when done by an individual vs a group. My purpose for breaking things down like this for you is to get you to really think about your sources of knowledge 
and how to decide for yourself which information you want to trust. Next we’ll get into how research, a systematic (and well-documented) approach to answering 
questions, relates to making sense of the world. 



An overarching goal of research, so far as I understand it, is to try to come up with the rules that govern the world. For this part of the lesson, we’re going to be dealing 
with a world that has a finite set of known rules, which is the world of Tetris. Basic research tends to work with oversimplifications of contexts, which allow researchers to 
work with a few variables without having to worry about the rest. The more variable to worry about the harder it is to figure out how something works, so in the spirit of 
basic research we’re going to start with the basics and build from there. We won’t be covering much in the qualitative realm here, so I’ll go over that only a bit. The 
primary focus here is on how quantitative approaches to research aim to derive global rules (those that are true regardless of context) based on the combined local 
observations and applications of logic of many individuals. 



Basic observations (beyond individual perceptions)

We start at the very bottom with observations, which are unique to the individual who is making them, but can be combined across individuals to form basic observations 
about the world. Basic observations are just whatever you experience in the world. As you’ve probably learned from Jon Kelly’s class on the cognitive psychology of HCI 
OR from possibly from the Laurel vs Yanny or blue vs black dress debate, perception is subjective and one can determine that an observation is true if others can 
independently confirm it. Let’s say that several individuals inhabit the world of Tetris and each one independently observes that blocks are falling, that each block is made 
up of 4 cubes, and that each of the cubes within a block is the same color. Those observations form the building blocks of research, but they only tell us what IS rather 
than why it is or how it works. 



To develop an understanding of how the world seems to work we might go from basic observations to relational observations, which come in different flavors. We’ll be 
covering correlational observations first. These are made up of two (or more observations) of characteristics or events that seem to be related to each other. A common 
misconception about research is that events that are related to each other must have a causal relationship such that the second event is always the consequence of the 
first, but this is a different type of relational observation that requires a different research approach to investigate. A correlational observation might be that an Event A, 
the passage of 5 seconds of time, corresponds to an Event B the appearance of a block on the screen. Correlations can also be drawn between characteristics based on 
counting their occurrence (correlations are exclusively the purview of quantitative because they are established through statistical inference. 



This brings us to another type of relational observation, which tells us not just whether there is a relationship between basic observations, but also what the nature of that 
relationship is likely to be. These relationship observations are harder to make because not only do they require establishing that one event occurs alongside another 
event, which is enough for a correlation, but causal relationships also require demonstrating that the consequence (the THEN event) occurs IF and ONLY IF the cause 
occurs (the IF event). When figuring out the rules in the world of Tetris one might observe that every time an entire row fills from left to right with colorful cubes, that row 
disappears AND that no other event can be reasonably associated with the disappearance of a row. By figuring out which events seem to CAUSE which other events, 
one can come up with ideas about how the world works and what rules it operates by. Rules such as IF this input THEN this output.



If a bunch of different people put forth their systematically derived observations, we can start piecing together how the world seems to work. In research this is how 
theories are developed, which can be combined into frameworks sort of like how individual rules could be combined into explanations about how a complex 
phenomenon works. By putting together correlational and causal observations about the rules that govern the world of Tetris, one can start to derive a big picture idea of 
what is and isn’t possible in the world, and using that picture to come up with strategies for how to win the game or survive and thrive in the world. Think about it like 
figuring out the points distribution in a syllabus to come up with how to best use a limited amount of time you have to spend on this class - the better you understand the 
rules the better positioned you are to succeed based on the rules. I know a lot of you work with applied research, which entails taking knowledge gained from basic 
research and figuring out how to apply it to the real world, which is more complex and nuanced than the world in which basic research occurs. Quantitative research can 
only really tell you about relationships between variables (events or characteristics), so we’re also going to talk about the contributions made by qualitative research, 
which can also tell you about how people experience the rules that govern their worlds. 



Qualitative research similarly uses a systematic rules-based approach to arrive at observations about how individuals experience the world, and it can be informative of 
what a phenomenon is actually like (not just what it is - but how it feels and how it fits with other experiences that individuals have) as well as how people believe a 
phenomenon should be - what they want out of a technology or event or experience. 



Now that we’ve covered the basics of research, I’m going to have you apply some of these ideas in an activity to get you to make sense of these ideas in your own way. 
The goal of the activity is to get you thinking about different approaches to making sense of the world and how they can be applied to the same question, which is often 
the case. The question I want you to be thinking about is Does spending an hour on Facebook affect how people feel? And your task is to come up with a way to answer 
that question anecdotally or through lay knowledge (not research) and then think about how you would approach it from the perspective of a quantitative researcher, who 
is interested in relationships between variable, and a qualitative researcher, who is interested in people’s subjective experiences. I’ve created activity groups so that you 
can post your activities to discussion boards with 4-5 members, which gives you the opportunity to see different perspectives on a topic. 


