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ABSTRACT

Cognitive bias, which is habitual thinking resulting from human experience, has a variety
of implications on scientific study. In the meanwhile, several ways for correcting cognitive
bias have been investigated, but there is a limit to eliciting a change in long-held beliefs by
a unilateral delivery mechanism, typically a one-time group education or training session.
Therefore, the purpose of this study is to design a web-based application that focuses on

'.) cognitive biases that can influence the thought processes and scientific research of scientists
Gheck for by addressing the shortcomings of the existing de-cognitive bias correction approach. To
iscates this purpose, cognitive biases that can influence scientific thought and research are divided
into categories such as "identifying ideas", "selecting ideas", "generating ideas", "evaluating
a OPEN ACCESS ideas", and "transforming ideas", and a self-assessment questionnaire was created. After
Brain, Digital, & Learning logging into the website program and completing a survey, participants can receive data
2022, Vol. 12, No. 3, 387-402. that has been designed for they based on the survey findings, monitor their own learning
https://doi.org/10.31216/BDL.20220024 progress with regular notifications, and modify their way of thinking naturally by submitting
Received: September 02, 2022 feedback. For this program, the 'nudge' technique was used. This program's front end was
Revised: September 16, 2022 made with Next.js and distributed with vecel, while the back end was created with Firebase.
Accepted: September 19, 2022 After a pilot test, the viability of the program will be demonstrated, and scientists will be
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KNOWLEDGE AWARENESS ACTION REFLECTION
Knowing about the presence of Being aware of the pitfalls of Having motivation for change and Critical self-evaluation towards
overconfidence bias and its overconfidence and questioning if taking initiative to counteract past experiences to improve
negative effects on performance individuals have a potential bias. overconfidence bias accuracy in the future

n

REGULATION

Having good control over
cognition, emotions, and
behaviors

Fig. 1. KAAR model to debias the overconfidence (Rusmana et al., 2020)
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Fig. 2. CB-KAAR program development process and follow-up research plan
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Results and Discussions
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Table 1. Questionnaires to check cognitive bias perception

Cognitive Bias Survey Questions

Normalcy Bias Researchers are particularly poor at predicting situations that have not been previously present.
Survivorship Bias Researchers tend to think mainly of successful studies and not about unsuccessful one.

Status-Quo Bias Rather than trying new research ideas, my colleagues prefer to keep working on the current ideas as long as it worked.
Anchoring Bias ‘When researchers make a decision, they consider the initial piece of information to make subsequent judgments.
Optimism Bias Researchers tend to vaguely assume that it will work out rather than worry about the problems of an ongoing experiment.
Pro-Innovation Bias Researchers tend to believe that the innovation is always good.

Ambiguity Effect Researchers tend to choose the former situation which is the probability is known or an option with clear information.
Attribution Bias Researchers believe that certain behaviors must have some cause, and can be explained by people's internal causes.
Sunk-Cost-Fallacy Researchers cannot give up easily even if they fail because the time and effort invested in research is wasted.
Availability-Cascade Researchers tend to believe that when colleagues say an idea is good, it is a good idea without sufficient verification.
Backfire-Effect Researchers tend to reinforce their beliefs when someone presents an opinion contrary to their beliefs.
Ingroup-Bias Researchers tend to appreciate ideas created in their laboratories more.

Ostrich-Effect Researchers tend not to look at theories or information that contradicts their research.

Confirmation-Bias

Researchers tend to find, interpret, and remember experimental results that support that their hypotheses are correct.

Information-Bias

Researchers believe that the more information needed for research, the better.

Action-Bias Researchers plan to conduct research even in uncertain circumstances.

Focusing-Effect Researchers pay more attention to specific aspects of their interest in situations where several conditions must be considered during
the research process.

Mere-Exposure-Effect My colleagues prefer to do research that is already familiar to them.

Law-Of-The-Instrument Researchers try to do research using methods they are familiar with.

Availability-Heuristic Researchers tend to make decisions mainly using the information that comes to mind first when conducting research.

Automation-Bias

Researchers tend to trust automated systems (computers or measuring machines) more than human-written ones when making
decisions.

Functional-Fixedness

‘When researchers use a tool, they tend not to think about using it for anything else.

Neglect-Of-Probability Researchers tend to make decisions without considering probabilities in subjects with high uncertainty.
Overconfidence-Effect Researchers tend to be overconfident (overconfident) about the expected outcome of an experiment.
Framing-Effect Researchers tend to make decisions based on pre-established frameworks.

[Nlusory-Correlation

Researchers often find false associations between unrelated variables, or infer the order of cause and effect incorrectly.

IKEA-Effect Researchers tend to value what they develop for research(methods, techniques, ways, etc.) higher than they really are.
Semmelweis-Reflex Researchers tend to reject ideas that contradict their beliefs or norms.

Decoy-Effect ‘When researchers make decisions, they are influenced by existing decisions as new options arise.
Pseudocertainty-Effect Researchers try to proceed with what is determined to be certain in small parts, regardless of overall uncertainty.
Essentialism Researchers believe that certain categories of people or things are inherent and have unique characteristics that do not change.
Hindsight-Bias The researchers explain that they knew from the beginning that such a result would come out after it came out.
Outcome-Bias Researchers judge that the research process would have been right if the experimental results come out in the desired direction.

Endowment-Effect

Researchers tend to evaluate the value of their data or experimental tools higher than that of others.

Conservatism Researchers still tend to stick to pre-existing theories even if new scientific evidence emerges.

Shared-Information-Bias Researchers are more likely to accept an idea without questioning it the more known to their peers.

Conformity-Bias Researchers follow the opinions of other colleagues or groups to reduce conflict, even if they have a different opinion than their

own.

Social-Desirability-Bias ‘When interpreting the results, researchers guide and interpret them in ways that support socially desirable values.

Bandwagon-Effect Researchers tend to follow popular ideas in academia.

Authority-Bias Researchers think that authorities in the field can come up with better ideas based on their knowledge and experience.

Law-Of-Triviality My colleagues prefer to discuss some small but easier issues rather than complicated but important ones.

Dunning-Kruger Effect Researchers vaguely consider themselves to be in the upper-middle class, regardless of their actual abilities.

Planning Fallacy Researchers tend to take longer than initially planned when conducting research.

[llusion of Transparency Researchers sometimes believe that the other person understands, even if they don't provide enough information about the
research.

Elimination by Aspects Researchers tend to set absolute standards and exclude candidates who do not meet the criteria first when there are too many

factors that influence decision-making.
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Selecting Ideas

Sunk-Cost-Fallacy
Availability Cascade
Backfire Effect
Ingroup Bias
Ostrich Effect
Confirmation Bias
Information Bias
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Generating Ideas

Action Bias

Focusing Effect
Mere-Exposure Effect
Law of the Instrument
Availability Heuristic
Automation Bias
Functional Fixedness
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Overconfidence Effect
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Evaluating Ideas

Framing Effect
[Musory Correlation
IKEA Effect
Semmelweis Reflex
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Table 3. Feedback Questions for each cognitive bias

Cognitive Bias Feedback Questions

Normalcy Bias Do you have any examples or experiences of yours or your colleagues who failed to come up with a forecast in the same direction as

before, even though the situation is different from before?
Survivorship Bias Have you ever considered a good research topic with a large number of successful research cases or published papers? and why?
Status-Quo Bias If'you come across an interesting and promising research topic, but are unfamiliar and have a lot to learn, what kind of decision would
you like to make? Why?
Anchoring Bias Please tell us if there is a case in which the research topic you were interested in at first or the situation in the laboratory influenced your
decision over time.
Optimism Bias Have you ever thought that your research was less likely to fail? Why?

Pro-Innovation Bias ~ Have you ever thought that the newest method of research is the best? Or have you ever thought that you can be competitive only if you
proceed with the latest research technology?

Ambiguity Effect ‘When collecting or interpreting research results, have you ever recorded only those that can be explained with certainty, rather than
something that seems to be meaningful but ambiguous?
Attribution Bias Have you ever inferred the cause of the behavior of other members in the lab? Why did you think he was acting like that?

Sunk-Cost-Fallacy If you are unsure of the results, but have had experiences that have already cost you too much money or effort and you have been forced
to continue, please tell us.

Availability-Cascade Have you ever felt that an idea that a member of the lab or many other people like was unwittingly good or important?

Backfire-Effect What decision did you make when you heard negative opinions about the research topic you were interested in or selected? Why?

Ingroup-Bias Have you ever thought that the subject of your lab is more novel and important than the subject of other labs? Why did you think so?

Ostrich-Effect How do you respond when you discover data or information that contradicts your opinion or hypothesis during research?

Confirmation-Bias Have you or your colleagues unknowingly collected or claimed only results that support a hypothesis?

Information-Bias ‘When collecting data to interpret research results, what strategies do you use to collect data? Does more data help interpret the results?

Action-Bias Have you ever felt unsure about your study yet decided to proceed anyway?

Focusing-Effect Have you ever been immersed in something that you thought was important in the course of your research and missed or didn't see other
factors and learned about it later on?

Mere-Exposure-Effect Please tell us if you have any experience of being interested in a topic that you were not interested in but because you simply

encountered it often.
Law-Of-The- Where do you find the best way when you need to solve a problem?
Instrument

Availability-Heuristic Have you had any experience of relying on the knowledge that immediately came to mind in the process of interpreting the experimental
results or designing the experiment, then modifying it or experiencing difficulties?

Automation-Bias How confident are you in the automatically measured values during the experiment?

Functional-Fixedness ~ There is a tool that you think is necessary for the experiment, but if you do not currently have it, what will you do to proceed with the
experiment?

Neglect-Of- ‘What is the probability of predicting results in the field you are studying? Have you ever decided whether to do this research topic or

Probability experiment? How did you decide?

Overconfidence-Effect Tell us about a case in which you failed to predict the results of an experiment that you confidently thought was "right."

Framing-Effect Have you or your colleagues ever made a decision or changed their behavior depending on the tone of the speaker or the way they said

it? If the success rate of a certain study is 50%, how would you express it to others?
Illusory-Correlation ~ Have you ever felt that situations or events with negative perceptions appear repeatedly in your research process? Just like you felt when
you looked at the clock, it was always 4:44.

Brain, Digital, & Learning. 2022 Vol. 12 No. 3 397



Bae, Park, & Ha

Table 3. Feedback Questions for each cognitive bias

Cognitive Bias Feedback Questions
IKEA-Effect Have you ever seen a case in which someone consider his/her own research to be of value compared to other studies, regardless of the
outcome of the research?

Semmelweis-Reflex

‘When you talked to another researcher or listened to a research presentation, did you have an experience to feel a sense of rejection
because it was different from your own thoughts?

Decoy-Effect Have you ever changed your decision when you were hesitating about a previous option because you were given another option?

Pseudocertainty-Effect Have you ever over-expanded certainty in small parts even though it is uncertain overall?

Essentialism Have you ever conducted research under the assumption that there are factors that do not change in a specific research subject (object)?
Why?

Hindsight-Bias During the course of your research, have you ever had a story or thought, 'I thought I would' or 'Somehow’? Have you ever felt like you

had predicted such an outcome in the past?

Outcome-Bias

Have you ever had a case where you thought it was an essential experiment in the course of your research, but as a result, it failed and
you decided, “I shouldn’t have done it in the first place’?

Endowment-Effect

Do you think your research topic is more important or valuable compared to the research done by other researchers? Why?

Conservatism Are there any examples of researchers who insist on only theories and evidence they know about and have difficulty accepting new
scientific theories or concepts?
Shared-Information- If'you have any experience that you believe to be true without questioning it because it is widely known information, please tell us.
Bias
Conformity-Bias Do you have any experience of agreeing with other colleagues in the lab or for the atmosphere, even if you don't agree with them?
Social-Desirability- When interpreting the results of your research, are there any examples of current social values or examples written in a way that many
Bias people feel is right?
Bandwagon-Effect When writing a research thesis, have you ever unwittingly interpreted research results according to the latest trends in academia?
Authority-Bias ‘When making a claim, please share your experience or the case of a colleague based on the opinion of a specific expert, rather than
claiming relativity based on evidence.
Law-Of-Triviality Please share your experience when you spent a lot of time discussing trivial matters in a meeting where you had to make an important
decision.
Dunning-Kruger Do you have any experiences that you did not know before, but after you have gained more experimentation or research experience,
Effect have you realized that you have made a mistake or made a mistake?
Planning Fallacy Think of your recent plans, such as research or experiments. Was the completion time different from your plan?
Iltusion of Have you ever experienced embarrassment when a senior researcher or professor briefly explains your research because you thought
Transparency you knew everything? Or, conversely, have you ever had an experience that you thought you explained in detail, but the listener didn't
understand?
Elimination by Have you ever used heuristics (intuition) such as factor-by-factor elimination without going through quantitative evaluation in a selection
Aspects problem? Have you ever missed out on the best option as a result?
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Fig. 7. User empathy check, feedback, and additional survey examples
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