ERRORS IN RESEARCH
Read the following study, which has been designed with great care.

STUDY SAMPLE

Title: The Effects of Music on Task Performance

Objective: To investigate whether listening to music improves or hinders task
performance.

Participants: 100 college students aged 18-25.

Study Design & Procedure:

Task 1 - Participants are randomly assigned to two groups: the music group and the
control group.

Task 2 - Both groups are given a set of mathematical problems to solve within a
designated time (e.g., 10 minutes).

Task 3 - The music group is instructed to listen to classical music using headphones
during the task.

Control Group: The control group performs the task in silence (but importantly also
wears a set of headphones).

Note: Neither the participants nor the researchers administering the task know which
group is which (double-blind setup).

Measurements:
The number of problems solved correctly within the given time.
Participant self-reported stress levels after completing the task.

Analysis:

Step A - Compare the average number of problems solved correctly between the music
group and the control group.

Step B - Analyze self-reported stress levels to see if they differ between the groups.

Blind Control:

In this study, the use of a blind control means that neither the participants nor the
researchers know which group (music or control) each participant belongs to during the
study. This helps eliminate potential biases in the results caused by participants' or
researchers' expectations or beliefs about the effects of music on task performance.

Note: By employing a blind control in this study, any observed differences in task
performance between the music and control groups can be more confidently attributed
to the presence or absence of music, rather than to participants' expectations or
researcher bias.

COMMON MISTAKES IN RESEARCH
The study above is very reasonable by social scientific standards. However, many
studies suffer from common mistakes in their methodology, especially in their data



collection. To mitigate any research errors, researchers should prioritize careful study
design, transparent reporting, and adherence to ethical guidelines. Peer review and
replication studies also play crucial roles in identifying and correcting potential errors in
research.

Here are a few common (mostly unintentional) errors which may affect any given study:

COMMON METHODOLOGICAL ERRORS
Measurement Errors: inaccuracies in measurement. Examples: Using unreliable scales,
ambiguous survey questions, or inconsistent data collection procedures.

Mixing Up Variables: Failure to control for mixing variables can distort the relationship
between the variables of interest.

Publication Bias: the tendency of journals to publish studies with positive or statistically
significant results, while studies with negative or null findings may not be published.

Misinterpretation of Correlation and Causation: Assuming that a correlation (or a
relationship between two things) implies causation is a common mistake. Correlation
does not prove causation, and establishing causality requires more rigorous study
designs.

Underreporting Negative Results: underreporting findings that do not
support hypotheses leading to a biased understanding.

Ethical Issues: Failure to comply with ethical guidelines, such as obtaining informed
consent from participants or protecting their confidentiality.

Statistical Errors: errors in data analysis such as using inappropriate statistical tests,
failing to correct for multiple comparisons, or misinterpreting values of variables.

Intellectual Bias: Preconceived ideas, beliefs, or intellectual commitments that could
unduly influence the design, conduct, or interpretation of research results can also be
considered conflicts of interest.

No Blind Testing Used: Blinding is used in research to reduce the risk of bias that can
arise when participants or researchers know certain information that could influence
their behavior or interpretation of results. There are different types of blinding:

Single-Blind: In a single-blind study, the participants are unaware of certain key details
such as the treatment they are receiving (e.g., placebo vs. active treatment), but the
researchers know this information.

Double-Blind: In a double-blind study, both the participants and the researchers directly
interacting with them are unaware of critical information such as treatment assignment.
This helps minimize observer bias and placebo effects.



No Control Group: in research refers to conducting a study without a comparison group
that does not receive the intervention or treatment being tested.

SAMPLING ERRORS
Selection Bias: when certain types of individuals are more likely to be included in the
study sample than others leading to skewed results.

Sampling Bias: when certain segments of the population are overrepresented or
underrepresented.

Example: If a survey is conducted only online, it may exclude individuals who do not
have internet access, leading to a biased sample.

Non-Random Sampling: If participants are selected using non-random methods (e.g.,
convenience sampling, snowball sampling), certain groups within the population may be
systematically excluded, leading to an unrepresentative sample.

Voluntary Response Bias: This occurs when individuals self-select into the sample,
typically in response to a survey or study invitation. People who choose to participate
may have different characteristics or opinions compared to those who do not participate,
resulting in a biased sample.

Under-Coverage Error: When certain segments of the population are not adequately
represented in the sample.

COMPLETION ERRORS

Data Dredging (also called "Cherry-picking"): selectively analyzing data or focusing only
on results that support a particular hypothesis while disregarding conflicting evidence.
Extrapolation of Outliers: Drawing conclusions based on outlier data points can be
misleading.

Failure to Consider Alternative Explanations: Researchers may overlook alternative
explanations or competing hypotheses that could explain the study findings, leading to
premature or incorrect conclusions.

Unsupported Conclusions: refers to making claims in a research study that are not
adequately backed up by evidence, data, or logical reasoning.

Here are key aspects and implications of unsupported conclusions:

Lack of Evidence: Unsupported conclusions arise when there is insufficient or weak
evidence to justify the claims or inferences being made. This can occur due to
limitations in data collection, flawed methodology, or inadequate analysis.

Unsubstantiated Claims: Unsupported conclusions often involve making assertions
without providing sufficient data. Claims that are based solely on anecdotal evidence,
personal beliefs, or unverified assumptions are considered unsupported.



Invalid Reasoning: Unsupported conclusions can result from faulty or invalid reasoning
processes, such as logical fallacies or misinterpretation of data.

Cognitive Dissonance: refer to when researchers report findings inconsistent with their
actual data/findings and choose to align the expression of their findings with their own
beliefs, attitudes, ideals, or values. One apparent form of cognitive dissonance in
research is "selective exposure" when a researcher tends to favor information or
observations which reinforce their own views. Another form of cognitive dissonance is
"selective sampling" which is closely related to data dredging (a.k.a., cherry picking) and
selection bias.

CONFLICTS OF INTEREST ERRORS

Conflict of Interest: a conflict of interest typically refers to situations where researchers,
reviewers, or institutions have financial, personal, or professional interests that could
influence their research activities, decisions, or outcomes in ways that may compromise
the integrity of the research.

Financial Interests: When researchers or institutions have financial stakes in the
outcome of a study, such as through direct financial investments, consulting fees,
honoraria, or ownership of stock in a company related to the research topic.

Professional Relationships: Relationships with organizations, companies, or individuals
that could benefit from specific research outcomes can create conflicts of interest. For
example, a researcher working closely with a pharmaceutical company to study the
efficacy of a drug may face conflicts if their findings could impact the company's
financial interests.

Personal Relationships: Personal relationships with stakeholders or participants
involved in the research can also pose conflicts of interest. This could include
relationships with family members, friends, or colleagues that may influence objectivity
or decision-making.

Academic Promotion or Funding: Pressures related to academic promotion, tenure, or
securing research funding can create conflicts of interest if researchers feel compelled
to produce favorable results or align their research with the interests of funding
agencies or institutions.

Non-Replicable Results: when an experiment cannot be reliably reproduced or
confirmed when the study is repeated or replicated under similar conditions.

Non-Peer Reviewed Material: refer to scholarly or scientific works that have not
undergone evaluation or scrutiny by independent experts in the field before publication.



