QESS I-Cap Student Research Project

HOW TO CONDUCT
Experiments

a Clearly Define Your Hypotheses

Start with precise and testable hypotheses to guide

E(E@:j your experimental design and analysis.

&8) If studying the effect of light on plant growth, your
= Example : hypothesis might be, "Plants exposed to red light will grow
L ' 4 i taller than those exposed to blue light."

@ Ensure Proper Randomization

Randomly assign subjects to experimental and control
groups to minimize bias and ensure comparable groups.
i Use arandom number generator to assign participants to
Example : gither the treatment group receiving a new medication or
i the control group receiving a placebo.

Establish Control Variables

Identify and control extraneous variables that could
affect the outcome to isolate the effect of the
independent variable.

E le | In a study on exercise and weight loss, control diet and sleep
xampie : patterns to ensure they do not confound the results.

@ Use a Sufficient Sample Size

Ensure your sample size is large enough to detect
meaningful differences and achieve statistical power.

: Calculate the required sample size using power analysis to
Example i determine that you need at least 100 participants to
i confidently assess the effect of a new teaching method.

= 05
Test the equipment and protocol with a small group to

Example i ensure everything works as expected and refine based on
feedback.

Conduct Pilot Testing

Run a preliminary test to identify potential issues in the
experimental design, procedure, or measurement tools.

Maintain Consistency in Procedures

Standardize procedures across all conditions to
reduce variability and ensure replicability

: Ensure that all participants in a cognitive test experiment
Example i receive instructions from the same script and under similar
conditions.

@ Double-Blind Design
Use a double-blind design where neither the = o
participants nor the experimenters know who is .
receiving the treatment, to reduce bias.

In a drug trial, use coded bottles for medication and placebo, -! =“

Example i ensuring experimenters and participants are unaware of
i assignments.

Measure Outcomes Accurately

Use reliable and valid measurement tools to assess
the dependent variable accurately.
Use a standardized and validated cognitive test to measure

Example participants’ mental performance rather than a self-
developed questionnaire.

Q Document and Record Everything

Keep detailed records of all procedures, conditions,
and observations to ensure transparency and facilitate
replication.

: Maintain a lab notebook with detailed notes on each session,

Example : including participant reactions and any deviations from
i protocol.
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Analyze Data Using Appropriate
Statistical Methods

Choose suitable statistical techniques to analyze the data,
considering the nature of the variables and hypotheses.

i Use ANOVA to compare means across different groups in
Example : your experiment assessing the effect of teaching methods on
> i student performance.



