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The Cornerstones of Discovery: Campbell Biology Experimental Design in Animal
Biology in the US

campbell biology experimental design in animal biology us are fundamental to
advancing our understanding of the intricate mechanisms governing animal life
across the United States and globally. This article delves into the critical
principles and practices that underpin robust experimental design within the
field of animal biology, drawing upon the widely recognized framework
established in Campbell Biology. We will explore the essential components of
formulating testable hypotheses, selecting appropriate methodologies,
controlling variables, and analyzing data to ensure reliable and reproducible
scientific outcomes. Understanding these concepts is paramount for students,
researchers, and educators engaging with animal biological studies, providing
a roadmap for rigorous scientific inquiry and innovation in diverse areas
such as ecology, physiology, behavior, and conservation. The exploration will
also touch upon the ethical considerations inherent in animal research and
the importance of statistical validity in drawing meaningful conclusions.
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The Foundation: Hypothesis Formulation and
Scientific Inquiry

At the heart of any scientific endeavor, including experimental design in
animal biology in the US, lies the formulation of a clear, testable
hypothesis. A hypothesis is not merely an educated guess; it is a specific,
falsifiable statement that proposes a relationship between variables. In
animal biology, this might involve predicting how a change in diet affects
growth rates in a particular species or how a specific environmental factor
influences migratory behavior. The process begins with keen observation and
the synthesis of existing knowledge. Researchers must identify a gap in
understanding or a question that warrants investigation. This initial step is
crucial, as a poorly formulated hypothesis can lead to a flawed experimental
design and inconclusive results, no matter how sophisticated the subsequent



steps are.

The iterative nature of scientific inquiry means that hypotheses are often
refined based on preliminary findings or new discoveries. A strong hypothesis
guides the entire experimental process, dictating the types of data that need
to be collected and the methods best suited for their acquisition. For
instance, investigating the impact of habitat fragmentation on bird
populations would require hypotheses related to population density, breeding
success, or gene flow, each necessitating distinct experimental approaches.
The emphasis on falsifiability ensures that the hypothesis can be proven
wrong, a cornerstone of the scientific method that distinguishes it from
untestable assertions.

Key Components of a Robust Experimental Design

A robust experimental design in animal biology, as emphasized in Campbell
Biology resources for US-based studies, comprises several interconnected
elements essential for generating valid and reliable data. The selection of
appropriate subjects, whether wild populations, laboratory animals, or model
organisms, is paramount and must align with the research question. The design
must also clearly define the independent and dependent variables. The
independent variable is the factor that the researcher manipulates, while the
dependent variable is the factor that is measured to see if it is affected by
the independent variable. For example, in studying the effect of a new drug
on an animal's immune response, the drug dosage would be the independent
variable, and the number of specific immune cells would be the dependent
variable.

Furthermore, the inclusion of control groups is non-negotiable. A control
group receives no treatment or a standard treatment, serving as a baseline
against which the experimental group, exposed to the manipulated variable,
can be compared. This allows researchers to isolate the effect of the
independent variable and attribute any observed changes to it, rather than to
extraneous factors. Replication is another vital component; experiments
should be repeated multiple times or with a sufficient number of subjects to
ensure that the results are not due to chance or individual anomalies. Sample
size is directly related to replication and statistical power, with larger
sample sizes generally leading to more reliable conclusions.

Defining Independent and Dependent Variables

Clearly delineating independent and dependent variables is a foundational
step in any well-structured experiment within animal biology. The independent
variable is the factor under the direct control or manipulation of the
researcher. It is the "cause" in a cause-and-effect relationship being
investigated. For example, if one is studying the impact of different light
cycles on the circadian rhythms of rodents, the duration and timing of the
light exposure would be the independent variables.

Conversely, the dependent variable is the outcome or effect being measured.



It is the variable that is expected to change in response to alterations in
the independent variable. In the rodent circadian rhythm example, the
dependent variable might be the pattern of activity measured by actigraphy,
or specific hormonal levels related to sleep-wake cycles. The precise
definition of these variables ensures that the data collected directly
addresses the research question and can be objectively analyzed.

The Importance of Control Groups and Replication

Control groups are indispensable for establishing causality in experimental
research. They provide a benchmark against which the effects of the
experimental manipulation can be accurately assessed. Without a suitable
control group, it is impossible to determine whether observed changes are
truly a result of the independent variable or due to other, uncontrolled
factors such as environmental fluctuations, stress from handling, or natural
variation within the animal population. For instance, a study on the efficacy
of a new enrichment device on chimpanzee behavior would require a control
group of chimpanzees that do not receive the enrichment device but are
otherwise kept under identical conditions.

Replication, on the other hand, addresses the issue of random variation and
increases the confidence in the experimental findings. Repeating an
experiment multiple times under the same conditions, or using a sufficient
number of subjects (sample size), helps to ensure that the observed effects
are consistent and not merely the result of chance. In animal biology,
biological systems are inherently complex, and replication is crucial for
distinguishing genuine biological responses from random fluctuations. A
single observation, even if dramatic, carries little scientific weight
without consistent corroboration through replication.

Methodological Approaches in Animal Biology
Research

The vast field of animal biology in the US necessitates a diverse array of
methodological approaches, each suited to different research questions and
biological systems. These methods range from observational studies to highly
controlled laboratory experiments. Observational studies, often employed in
field biology and ethology, involve carefully watching and recording animal
behavior and interactions in their natural habitats without direct
manipulation. This approach is invaluable for understanding complex
ecological relationships, social structures, and natural phenomena like
migration or foraging strategies. However, it is limited in its ability to
establish cause-and-effect relationships.

Controlled laboratory experiments, conversely, allow for precise manipulation
of variables and the establishment of causal links. These might involve
studies on animal physiology, genetics, or disease. For example, researchers
might conduct in vivo studies to test the efficacy of a new veterinary drug
on a specific animal model, meticulously controlling diet, housing



conditions, and environmental factors. The choice of methodology is therefore
dictated by the research question, the available resources, and the ethical
considerations associated with the study species and the potential for
experimental intervention.

Field Studies vs. Laboratory Experiments

Field studies offer unparalleled ecological validity, allowing researchers to
observe animals in their natural environments, thereby minimizing
artificiality. This is particularly crucial for understanding complex
behaviors, social dynamics, and species interactions within their native
ecosystems. For example, observing predator-prey relationships in a savanna
or studying the mating rituals of birds in their natural breeding grounds
provides insights that are difficult or impossible to replicate in a
laboratory setting. However, field studies are often challenged by
uncontrolled variables, making it difficult to isolate the impact of specific
factors and establish definitive causal relationships.

Laboratory experiments, in contrast, provide a high degree of control over
variables, enabling researchers to isolate specific factors and determine
cause-and-effect relationships with greater certainty. This is essential for
mechanistic studies in areas like physiology, pharmacology, and genetics. For
instance, determining the precise metabolic rate of a specific species under
varying temperatures or testing the effects of a novel therapeutic compound
on cellular pathways within animal tissue samples are best achieved under
controlled laboratory conditions. While offering strong internal validity,
laboratory studies may face challenges in external validity, as findings may
not always directly translate to complex natural environments.

Techniques in Physiology, Behavior, and Ecology

Within animal biology, a suite of specialized techniques is employed to
investigate different facets of animal life. In physiology, non-invasive
methods such as telemetry for monitoring heart rate, body temperature, and
activity patterns in free-ranging animals are widely used. Invasive
techniques, like blood sampling for hormonal analysis or tissue biopsies for
histological examination, are also crucial for understanding physiological
processes and health status. For behavioral studies, direct observation,
video recording and analysis, and the use of automated tracking systems are
common. Ethograms, detailed catalogs of species-specific behaviors, are often
developed as a foundational tool.

Ecological research frequently employs mark-recapture methods to estimate
population sizes, capture-recapture models to study survival and movement
patterns, and camera traps for monitoring elusive species. Environmental DNA
(eDNA) analysis is also revolutionizing ecological surveys, allowing for the
detection of species presence through genetic material shed into the
environment. Each of these techniques requires careful experimental design to
ensure the data collected is accurate, representative, and relevant to the
research questions being addressed.



Controlling Variables for Accurate Results

The meticulous control of variables is a cornerstone of rigorous experimental
design in animal biology, particularly within the US research landscape.
Failure to adequately control for extraneous factors can lead to spurious
correlations and erroneous conclusions, undermining the validity of the
scientific findings. Researchers must identify potential confounding
variables — factors other than the independent variable that could influence
the dependent variable — and implement strategies to minimize their impact.
This often involves standardizing experimental conditions as much as possible
for all subjects, regardless of whether they are in the experimental or
control group.

For example, in a study investigating the effect of a particular diet on
weight gain in laboratory mice, variables such as ambient temperature,
humidity, light-dark cycles, housing density, and even the source and type of
bedding material must be kept consistent across all treatment groups.
Randomization is another powerful tool for controlling variables. By randomly
assigning subjects to different treatment groups, researchers can help ensure
that any inherent differences between individuals are evenly distributed
across the groups, thereby minimizing their potential to bias the results.
This technique is particularly important when dealing with biological
variability, which is inherent in all animal populations.

Identifying and Minimizing Confounding Variables

Confounding variables pose a significant threat to the internal validity of
an experiment. These are variables that are related to both the independent
and dependent variables, creating an association that is not due to the
actual experimental manipulation. For instance, if a study examines the
impact of a new training program on dog agility, and dogs in the experimental
group also happen to receive more treats as encouragement (a confounding
variable), it becomes difficult to determine whether improvements are due to
the training itself or the extra treats.

To minimize confounding variables, researchers employ several strategies.
Careful planning and literature review can help anticipate potential
confounds. Standardization of all aspects of the experimental environment and
procedure, except for the independent variable, is critical. This includes
consistent feeding schedules, housing conditions, handling protocols, and
even the time of day when observations are made. Furthermore, blinding (where
applicable) can prevent bias from influencing data collection or
interpretation. For example, in a drug efficacy trial, neither the
researchers administering the treatment nor the subjects receiving it might
know who is getting the active compound and who is getting a placebo.

The Power of Randomization and Blinding

Randomization is a statistical technique used to assign experimental units
(e.g., individual animals, groups of animals) to treatment groups randomly.



This process helps to break any systematic relationship between the
assignment to treatment and other potential sources of variation, thereby
ensuring that groups are comparable at the start of the experiment. For
instance, if a researcher is testing the effect of different exercise
regimens on heart health in a group of dogs, random assignment to each
regimen helps ensure that pre-existing differences in cardiovascular fitness
are not disproportionately represented in any single group.

Blinding is another critical technique, especially in studies involving
subjective measurements or where researcher expectations could influence
outcomes. Single-blinding means that the subjects do not know which treatment
they are receiving, while double-blinding means that neither the subjects nor
the researchers interacting with them know the treatment assignment. This is
particularly relevant in pharmacological or behavioral studies where subtle
cues or expectations could unconsciously affect the observed results. For
example, if a researcher knows which group of rats is receiving a stimulant,
they might unconsciously be more inclined to interpret their activity levels
as higher, even if the actual difference is minimal.

Data Collection and Analysis Techniques

Once an experiment is designed and conducted, the careful collection and
rigorous analysis of data become paramount for drawing meaningful conclusions
within the context of Campbell Biology experimental design in animal biology
US research. The methods of data collection must be precise, objective, and
aligned with the defined dependent variables. Whether it involves recording
behavioral observations, measuring physiological parameters, or collecting
tissue samples for molecular analysis, the protocols must be standardized and
consistently applied to all subjects. Tools such as calibrated instruments,
standardized questionnaires, and well-defined observational checklists ensure
accuracy and minimize observer bias.

Statistical analysis is the bridge between raw data and scientific
interpretation. Appropriate statistical tests are chosen based on the type of
data collected (e.g., continuous, categorical) and the experimental design
(e.g., comparing two groups, multiple groups, correlational studies).
Commonly used statistical methods in animal biology include t-tests, ANOVA
(Analysis of Variance), regression analysis, and non-parametric tests. The
goal of statistical analysis is to determine whether the observed differences
or relationships in the data are statistically significant — meaning they are
unlikely to have occurred by random chance alone — thus supporting or
refuting the initial hypothesis.

Ensuring Objectivity and Precision in Data Gathering

The reliability of any scientific study hinges on the quality of the data
collected. Objectivity in data gathering means that the measurements are
taken without personal bias or preconceived notions influencing the outcome.
For example, when observing animal behavior, using a detailed ethogram with



clearly defined behavioral categories and training multiple observers to use
it consistently is crucial. Similarly, physiological measurements should be
taken using calibrated equipment by technicians who are unaware of the
experimental group assignments (if blinding is employed) to prevent observer
bias.

Precision refers to the reproducibility of measurements. If an experiment
were to be repeated, the same data collection methods should yield very
similar results. This is achieved through using accurate and sensitive
instruments, following standardized protocols meticulously, and employing
techniques that minimize measurement error. For instance, if measuring the
heart rate of a small mammal, using a consistent method of electrode
placement and ensuring minimal disturbance to the animal during measurement
will enhance precision.

Statistical Significance and Interpretation of
Results

Statistical significance is a cornerstone of scientific interpretation. A
statistically significant result (typically indicated by a p-value below a
predetermined threshold, often 0.05) suggests that the observed effect is
unlikely to be due to random chance. For example, if a study finds a
statistically significant difference in the growth rates of two groups of
fish, one fed a standard diet and the other a new experimental diet, it
provides strong evidence that the new diet has an impact on growth.

However, statistical significance does not automatically equate to biological
significance. A tiny but statistically significant difference might have no
practical implications in a real-world scenario. Researchers must interpret
their statistical findings within the broader biological context of their
study. This involves considering the magnitude of the effect, the biological
plausibility of the findings, and how they relate to existing scientific
knowledge. It is also important to consider the limitations of the study and
acknowledge any potential sources of error or bias that might have influenced
the results.

Ethical Considerations in Animal Biology
Experiments

Conducting experiments involving animals in the United States is governed by
strict ethical guidelines and regulations designed to ensure the welfare and
humane treatment of all research subjects. These principles, often referred
to as the "3Rs" — Replacement, Reduction, and Refinement — are central to
responsible animal research. Replacement advocates for using non-animal
methods whenever possible. Reduction aims to minimize the number of animals
used in an experiment while still obtaining statistically valid results.
Refinement focuses on improving experimental techniques and animal care to
minimize any potential pain, suffering, or distress experienced by the



animals.

Institutional Animal Care and Use Committees (IACUCs) play a critical role in
overseeing animal research. Researchers must submit detailed protocols
outlining their experimental design, justification for animal use, proposed
procedures, and measures to ensure animal welfare. These protocols are
rigorously reviewed to ensure compliance with federal regulations and ethical
standards. Adherence to these ethical considerations is not only a legal
requirement but also a moral imperative, ensuring that scientific progress in
animal biology is pursued with compassion and respect for living organisms.

The 3Rs: Replacement, Reduction, and Refinement

The principle of Replacement encourages scientists to seek alternatives to
using live animals for research whenever feasible. This can include using in
vitro cell cultures, computer simulations, or studies on less sentient
organisms. The goal is to achieve scientific objectives without resorting to
animal experimentation if other valid methods exist.

Reduction emphasizes using the minimum number of animals necessary to obtain
scientifically valid and statistically sound results. This involves careful
experimental design, appropriate statistical planning to determine optimal
sample sizes, and avoiding unnecessary duplication of experiments. By
reducing the number of animals used, the ethical burden is lessened while
still allowing for the acquisition of meaningful data.

Refinement involves modifying experimental procedures and animal husbandry to
minimize pain, distress, and negative welfare impacts on animals. This can
include using anesthesia and analgesia during painful procedures, optimizing
housing conditions to reduce stress, providing environmental enrichment, and
employing less invasive techniques for data collection. The aim is to improve
the quality of life for research animals throughout their participation in
the study.

Institutional Animal Care and Use Committees
(IACUCs)

Institutional Animal Care and Use Committees (IACUCs) are essential oversight
bodies in animal research within the United States. Mandated by federal law,
these committees are responsible for reviewing and approving all proposed
research involving vertebrate animals. Each IACUC typically includes
scientists, veterinarians, and community members who are not affiliated with
the institution, ensuring a balanced and thorough review process.

The primary function of an IACUC is to ensure that all animal research is
conducted in accordance with federal regulations and ethical principles.
Researchers must submit detailed protocols that describe the species of
animal, the number of animals to be used, the procedures involved, the
measures taken to minimize pain and distress, and the qualifications of the
personnel involved. The IACUC critically evaluates these protocols for



scientific merit, ethical justification, and adherence to the 3Rs, granting
approval only when all criteria are met. This rigorous oversight provides a
vital safeqguard for animal welfare in scientific research.

The Role of Campbell Biology in Experimental
Design Education

Campbell Biology, a widely adopted textbook in introductory biology courses
across the United States, plays a significant role in educating students on
the principles of experimental design within animal biology and other life
sciences. The text consistently emphasizes the scientific method, detailing
how observations lead to hypotheses, which then guide the design of
experiments. It provides clear examples, often drawn from animal studies,
illustrating the concepts of independent and dependent variables, control
groups, replication, and the importance of statistical analysis.

By presenting complex scientific concepts in an accessible and structured
manner, Campbell Biology equips future scientists and informed citizens with
a foundational understanding of how reliable knowledge is generated. The
book’s approach encourages critical thinking, prompting students to evaluate
the validity of experiments they encounter and to apply these principles when
designing their own investigations. This pedagogical approach is crucial for
fostering a generation of researchers capable of conducting sound and ethical
animal biology studies.

IlTlustrating the Scientific Method with Animal
Examples

Campbell Biology frequently uses engaging examples from animal biology to
illustrate the stepwise application of the scientific method. For instance, a
chapter might detail how researchers observed that certain insects are more
active at specific temperatures, leading to a hypothesis about the
relationship between ambient temperature and metabolic rate in insects. The
subsequent experimental design would then be explained, highlighting the
manipulation of temperature as the independent variable and the measurement
of metabolic rate (e.g., oxygen consumption) as the dependent variable.
Control groups, such as insects kept at a constant temperature, and the
necessity of replication to ensure the findings are not coincidental, are
thoroughly discussed.

These concrete examples help students to visualize and internalize the
abstract principles of scientific inquiry. By seeing how these principles are
applied in real-world research scenarios, students develop a deeper
appreciation for the rigor required in scientific investigation. This
understanding is transferable across various subdisciplines of animal
biology, from behavioral ecology to physiology.



Developing Critical Thinking in Future Scientists

The educational framework provided by Campbell Biology aims to cultivate
critical thinking skills essential for aspiring scientists. Beyond simply
presenting facts, the textbook encourages students to question, analyze, and
evaluate scientific information. It prompts them to consider the strengths
and weaknesses of different experimental designs, to identify potential
sources of error, and to interpret data with a discerning eye. This is
particularly important in animal biology, where experimental designs can be
complex and ethical considerations are paramount.

By learning to critically assess experimental methodologies, students are
better prepared to design their own experiments ethically and effectively.
They learn to anticipate challenges, to formulate robust hypotheses, and to
choose appropriate statistical analyses. This emphasis on critical evaluation
fosters a scientific mindset that is adaptable and resilient, enabling future
scientists to contribute meaningfully to the field of animal biology in the
US and beyond.

Applications of Experimental Design in US
Animal Biology

The principles of sound experimental design are applied across the diverse
landscape of animal biology research in the United States, impacting
everything from conservation efforts to advancements in veterinary medicine.
In conservation biology, for instance, experimental designs are crucial for
testing the effectiveness of different habitat restoration techniques or the
impact of wildlife management strategies on population dynamics. Researchers
might design experiments to compare the survival rates of young animals in
protected versus unprotected areas, or to assess the efficacy of different
methods for mitigating human-wildlife conflict.

In the realm of veterinary science and animal health, experimental design is
fundamental to the development and testing of new vaccines, treatments, and
diagnostic tools. Clinical trials for new drugs or therapies in animal
populations follow rigorous experimental protocols to ensure safety and
efficacy. Understanding these applications underscores the practical
importance of mastering experimental design for anyone involved in the study
or care of animals.

Conservation and Wildlife Management

In conservation biology, experimental designs are vital for evaluating the
success of interventions aimed at protecting endangered species or managing
ecosystems. For example, a researcher might design an experiment to test
whether introducing a specific predator deterrent system reduces livestock
depredation by wolves. This would involve comparing depredation rates in
areas where the deterrent is deployed with control areas where it is not.
Similarly, studies on the effectiveness of reintroduction programs for native



species often employ experimental designs to compare survival rates and
habitat use of introduced individuals versus wild populations.

Wildlife management often relies on experimental approaches to inform policy
and practice. This could involve designing experiments to assess the impact
of different hunting regulations on game populations, or to evaluate the
effectiveness of habitat manipulation techniques in increasing food
availability for specific species. The ability to design and interpret these
studies is critical for making evidence-based decisions that promote the
long-term health of wildlife populations and their habitats across the US.

Veterinary Medicine and Animal Health Research

The development of new treatments and preventative measures in veterinary
medicine is heavily reliant on robust experimental design. When a new
antibiotic is developed, for instance, extensive laboratory and field trials
are conducted. These trials follow strict protocols to determine the drug's
efficacy against specific bacterial infections, its optimal dosage, and
potential side effects. Experimental groups of infected animals would receive
the new antibiotic, while control groups would receive a placebo or an
existing standard treatment.

Furthermore, research into animal diseases, including zoonotic diseases that
can be transmitted to humans, employs sophisticated experimental designs to
understand disease transmission, pathogenesis, and host immune responses.
This research is essential for developing effective vaccines and diagnostic
tests. The precision and ethical considerations inherent in these studies,
mirroring those in human clinical trials, are paramount to ensuring both
animal and public health.

Advancing Our Understanding of Animal Physiology and
Behavior

Experimental design allows for the dissection of complex physiological and
behavioral processes in animals. For example, researchers studying animal
locomotion might design experiments to compare the energetic costs of
different gaits in mammals, manipulating speed and incline and measuring
oxygen consumption. This could involve using specialized treadmills and
respirometry equipment. Similarly, studies on animal cognition might involve
designing experiments to test an animal's ability to learn a specific task,
varying the rewards or the complexity of the stimuli to understand learning
mechanisms.

Understanding the intricate physiological mechanisms underlying, for
instance, thermoregulation in desert animals or the hormonal control of
reproduction in birds, relies on carefully controlled experiments. These
studies often involve manipulating environmental conditions or administering
hormones while monitoring physiological responses. The ability to isolate and
manipulate specific factors allows scientists to unravel the complex web of
interactions that govern animal life, contributing to a deeper appreciation



of biodiversity and evolutionary adaptation.

FAQ Section

Q: What is the primary goal of experimental design
in Campbell Biology's approach to animal biology in
the US?

A: The primary goal of experimental design, as emphasized in Campbell Biology
for animal biology in the US, is to generate reliable, reproducible, and
valid data that can be used to test scientific hypotheses and advance our
understanding of animal life. This involves systematically controlling
variables and employing appropriate methodologies to isolate the effects of
specific factors.

Q: How does Campbell Biology explain the concept of
a control group in animal experiments?

A: Campbell Biology explains a control group as a standard or baseline for
comparison in an experiment. It consists of subjects that are treated
identically to the experimental group in all aspects except for the
manipulation of the independent variable. This allows researchers to
attribute any observed differences in the experimental group to the effect of
the independent variable, rather than other factors.

Q: Why is replication considered so crucial in
animal biology experiments according to Campbell
Biology principles?

A: Replication is crucial in animal biology experiments according to Campbell
Biology principles because biological systems are inherently variable.
Repeating an experiment multiple times or using a sufficient sample size
helps to ensure that the observed results are not due to random chance,
individual anomalies, or specific environmental conditions that occurred
during a single trial. It increases the confidence in the generalizability of
the findings.

Q: What are the ethical considerations that Campbell
Biology highlights for animal experimentation in the
US?

A: Campbell Biology highlights several key ethical considerations for animal
experimentation in the US, primarily focusing on the "3Rs": Replacement
(using non-animal methods whenever possible), Reduction (minimizing the



number of animals used), and Refinement (improving techniques to minimize
animal suffering). It also emphasizes the role of Institutional Animal Care
and Use Committees (IACUCs) in overseeing and approving research protocols.

Q: How does Campbell Biology guide students in
identifying independent and dependent variables in
animal studies?

A: Campbell Biology guides students by defining the independent variable as
the factor that the researcher manipulates or changes, and the dependent
variable as the factor that is measured to see if it is affected by the
independent variable. It uses numerous examples from animal behavior,
physiology, and ecology to illustrate this distinction and encourages
students to practice identifying these variables in hypothetical and real-
world scenarios.

Q: What is the role of statistical analysis in the
experimental design process as taught by Campbell
Biology?

A: Campbell Biology emphasizes that statistical analysis is a critical
component of experimental design. It is used to analyze the data collected
from experiments to determine if the observed results are statistically
significant — meaning they are unlikely to be due to random chance. This
helps researchers to draw objective conclusions about whether their
hypothesis is supported or rejected.
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