
scientific process

scientific process refers to the systematic series of steps that scientists use to explore
observations, answer questions, and test hypotheses in a reliable and reproducible
manner. This method is fundamental to acquiring new knowledge, validating existing
theories, and solving complex problems across various scientific disciplines. The process
emphasizes careful observation, rigorous experimentation, data analysis, and logical
reasoning, ensuring that conclusions are based on evidence rather than conjecture.
Understanding the scientific process is essential not only for scientists but also for
educators, students, and anyone interested in critical thinking and evidence-based
decision-making. This article provides a comprehensive overview of the scientific process,
detailing its key stages, the role of hypotheses, experimentation, and data interpretation,
as well as its importance in advancing scientific knowledge and technology. The discussion
will also include common challenges and best practices to maintain objectivity and
accuracy throughout the investigative journey. Below is a detailed table of contents
outlining the main topics covered in this article.
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Definition and Importance of the Scientific
Process
The scientific process is a structured approach to investigation that enables researchers to
build a reliable body of knowledge through empirical evidence and logical reasoning. It is
characterized by systematic observation, experimentation, and analysis, ensuring that
findings are objective and verifiable. The importance of the scientific process lies in its
ability to produce consistent, unbiased results that can be replicated by others, forming
the foundation for scientific advancement and technological innovation.

By following this method, scientists can minimize errors, reduce the influence of personal
biases, and provide clear explanations for natural phenomena. The scientific process is



applicable across all scientific fields, including biology, chemistry, physics, medicine, and
social sciences, making it a universal tool for inquiry and discovery.

Key Steps in the Scientific Process
The scientific process generally follows a sequence of defined steps that guide researchers
from an initial question to a well-supported conclusion. Although variations exist
depending on the discipline and specific study, the core stages remain consistent and
include:

Observation and Question1.

Background Research2.

Hypothesis Formation3.

Experimentation4.

Data Collection and Analysis5.

Conclusion and Reporting6.

These steps ensure a logical progression, allowing scientists to build on existing
knowledge and contribute valid insights to their fields.

Formulating Hypotheses and Predictions
A critical aspect of the scientific process is the development of a hypothesis—a testable
statement that proposes a potential explanation for an observed phenomenon. Hypotheses
are typically based on prior knowledge, observations, and theoretical frameworks. They
serve as the foundation for designing experiments and making predictions.

Predictions derived from hypotheses specify the expected outcomes if the hypothesis is
true, providing a clear benchmark for testing. A well-formulated hypothesis is both
falsifiable and specific, enabling researchers to accept, reject, or modify it based on
experimental results.

Designing and Conducting Experiments
Experimentation is the heart of the scientific process, involving the creation of controlled
conditions to test hypotheses and collect empirical data. Proper experimental design is
crucial to ensure validity, reliability, and reproducibility of results. Key considerations
include:

Control Variables: Factors kept constant to prevent interference with the results.



Independent Variable: The factor manipulated to observe its effect.

Dependent Variable: The factor measured to assess the outcome.

Sample Size: Adequate number of trials or subjects to ensure statistical significance.

Randomization: Assigning subjects or samples randomly to reduce bias.

Following rigorous protocols during experimentation minimizes errors and enhances the
credibility of findings.

Data Collection and Analysis
Accurate data collection is essential to the integrity of the scientific process. Researchers
must systematically record observations and measurements using appropriate instruments
and techniques. Data analysis involves organizing, summarizing, and interpreting the
collected information to identify patterns, relationships, and statistical significance.

Common analytical methods include descriptive statistics, inferential statistics, and
graphical representations such as charts and tables. The choice of analysis depends on the
nature of the data and the research question. Careful analysis ensures that conclusions
are grounded in objective evidence rather than subjective interpretation.

Interpreting Results and Drawing Conclusions
Interpreting the results of experiments involves comparing the observed data to the
original hypothesis and predictions. Researchers determine whether the evidence
supports or refutes the hypothesis and consider alternative explanations if necessary.
Conclusions must be based strictly on the data, avoiding overgeneralization or
unwarranted assumptions.

Additionally, scientists evaluate the limitations of their study, potential sources of error,
and the implications of their findings for future research. Transparent reporting of these
factors contributes to the robustness and reliability of scientific knowledge.

Reproducibility and Peer Review
Reproducibility is a cornerstone of the scientific process, requiring that independent
researchers can replicate experiments and obtain consistent results. This principle
ensures that findings are not accidental or biased, reinforcing the credibility of scientific
claims.

Peer review serves as an essential mechanism for quality control, where experts evaluate
the methodology, data, and conclusions of a study before publication. This process helps
identify errors, biases, and methodological flaws, promoting the highest standards of
scientific integrity and accuracy.



Challenges and Best Practices in the Scientific
Process
Despite its structured nature, the scientific process faces several challenges, including
potential biases, experimental errors, and difficulties in replicating complex studies. To
mitigate these issues, best practices have been established, such as:

Maintaining meticulous records and documentation.

Using blinded or double-blinded experimental designs.

Applying statistical rigor to data analysis.

Encouraging open data sharing and transparency.

Continuously reviewing and updating methodologies.

Adherence to these principles enhances the reliability and validity of scientific
investigations, ensuring that the scientific process remains a powerful tool for expanding
human knowledge.

Frequently Asked Questions

What is the scientific process?
The scientific process is a systematic approach used by scientists to explore observations,
answer questions, and test hypotheses through experimentation and analysis.

What are the main steps of the scientific process?
The main steps include making observations, asking a question, forming a hypothesis,
conducting experiments, analyzing data, and drawing conclusions.

Why is forming a hypothesis important in the scientific
process?
Forming a hypothesis provides a testable prediction that guides the design of experiments
and helps focus the investigation on specific outcomes.

How does experimentation contribute to the scientific
process?
Experimentation allows scientists to test hypotheses under controlled conditions to gather
empirical evidence and determine whether the hypothesis is supported or refuted.



What role does data analysis play in the scientific
process?
Data analysis helps interpret the results of experiments by organizing, summarizing, and
evaluating data to draw meaningful conclusions.

Can the scientific process be used outside of traditional
science fields?
Yes, the scientific process can be applied in various fields like engineering, social sciences,
and even everyday problem-solving to make informed decisions based on evidence.

How does peer review relate to the scientific process?
Peer review is a quality control step where other experts evaluate the research methods
and conclusions before results are published, ensuring accuracy and credibility.

What is the difference between a scientific theory and a
hypothesis?
A hypothesis is a tentative explanation or prediction that can be tested, while a scientific
theory is a well-substantiated explanation supported by a large body of evidence.

Why is it important for scientific experiments to be
reproducible?
Reproducibility ensures that results are reliable and not due to chance or error, allowing
other scientists to verify findings through repeated experiments.

Additional Resources
1. The Structure of Scientific Revolutions
Thomas S. Kuhn's seminal work explores the nature of scientific progress, introducing the
concept of "paradigm shifts." The book argues that science does not advance through a
linear accumulation of knowledge but through revolutionary changes in the fundamental
framework. It challenges traditional views of scientific development and remains
influential across multiple disciplines.

2. Scientific Method: How Science Works, Fails to Work and Pretends to Work
This book provides a critical examination of the scientific method, detailing its strengths,
limitations, and common misconceptions. It delves into how scientific inquiry is conducted
in practice, including the role of experimentation, hypothesis testing, and peer review. The
author also discusses the sociological and psychological factors that influence scientific
outcomes.

3. Thinking, Fast and Slow
Daniel Kahneman’s exploration of human cognition reveals how two systems of



thinking—fast, intuitive thought and slow, deliberate reasoning—affect scientific reasoning
and decision-making. While not exclusively about the scientific process, the book provides
valuable insights into biases and heuristics that impact research and data interpretation.
It is essential for understanding the psychological underpinnings of scientific inquiry.

4. Philosophy of Science: A Very Short Introduction
This concise book offers an overview of the key questions and concepts in the philosophy
of science, including the nature of scientific explanation, theory choice, and the
demarcation problem. It makes complex ideas accessible to general readers interested in
how science operates on a theoretical level. The book serves as a foundational guide to
understanding the principles behind scientific investigation.

5. Bad Science: Quacks, Hacks, and Big Pharma Flacks
Ben Goldacre exposes the misuse and misunderstanding of scientific methods in popular
media, medicine, and advertising. The book highlights the importance of rigorous
scientific standards and critical thinking in evaluating claims. It underscores the
consequences when the scientific process is compromised or ignored, making it a
compelling read for those interested in the integrity of science.

6. The Logic of Scientific Discovery
Karl Popper’s classic text introduces the principle of falsifiability as a criterion for
scientific theories. He argues that science advances by proposing hypotheses that can be
rigorously tested and potentially refuted, rather than verified. This book lays the
groundwork for modern scientific methodology and the philosophy of science.

7. The Scientific Method: An Evolution of Thinking from Darwin to Dewey
This book traces the historical development of the scientific method, highlighting key
figures and their contributions to shaping modern scientific inquiry. It discusses how
concepts like experimentation, observation, and hypothesis formulation evolved over time.
The narrative connects philosophical ideas with practical applications in science.

8. Experimentation and Measurement: A Handbook for Scientific Inquiry
Focused on the practical aspects of the scientific process, this handbook provides detailed
guidance on designing experiments, collecting data, and interpreting results. It
emphasizes precision, accuracy, and reproducibility as cornerstones of credible scientific
work. The book is a valuable resource for students and professionals seeking to enhance
their experimental skills.

9. Science in Action: How to Follow Scientists and Engineers Through Society
Bruno Latour’s influential work takes an anthropological approach to understanding
science as a social process. It explores how scientific facts are constructed, negotiated,
and maintained within communities and institutions. The book challenges traditional views
of science as purely objective and highlights the complex interactions behind scientific
knowledge production.
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  scientific process: The Scientific Process S.D. Ross, 2012-12-06 Some preliminary observations
must be made concerning the nature and purpose of this study. What I have attempted here is an
essay in the metaphysics of science, and not the philosophy of science. Rather than concentrating on
the details of theory-construction and the for mal structure of scientific systems, I have treated
science as an enter prise, a developing process within human experience. I have used such an
approach in order to analyze science in its relationship to other human enterprises, such as art and
philosophy, and to clarify its unique goals and characteristics. Often the concepts employed in
descriptions of scientific methods are conceived too narrowly; by broadening the focus of attention I
have attempted to characterize in a fairly general fashion the goals and methods of science. This has
led to formulations which may seem at first glance to depart radically from some well established
distinctions of the philosophy of science. I hope that it will be clear, however, that such formulations
arise at a different level of analysis and concern very different problems from those of the logic of
science. In particular, I am concerned with the general goals of science. These must not be confused
with the narrower principles of method employed in science at any given time.
  scientific process: The Scientific Process Thomas Bell, 2014-06-27 If your child is struggling
with science, then this book is for you; the short book covers the topic and also contains 5 science
experiments to work with, and ten quiz questions. This subject comes from the book “Sixth Grade
Science (For Home School or Extra Practice)”; it more thoroughly covers more third grade topics to
help your child get a better understanding of sixth grade math. If you purchased that book, or plan
to purchase that book, do not purchase this, as the problems are the same.
  scientific process: Scientific Process and Social Issues in Biology Education Garland E. Allen,
Jeffrey J.W. Baker, 2016-09-23 This book complements fact-drive textbooks in introductory biology
courses, or courses in biology and society, by focusing on several important points: (1) Biology as a
process of doing science, emphasizing how we know what we know. (2) It stresses the role of science
as a social as well as intellectual process, one that is always embedded in its time and place in
history. In dealing with the issue of science as a process, the book introduces students to the
elements of inductive and deductive logic, hypothesis formulation and testing, the design of
experiments and the interpretation of data. An appendix presents the basics of statistical analysis for
students with no background in statistical reasoning and manipulation. Reasoning processes are
always illustrated with specific examples from both the past (eighteenth and nineteenth century) as
well as the present. In dealing with science and social issues, this book introduces students to
historical, sociological and philosophical issues such as Thomas Kuhn’s concept of paradigms and
paradigm shifts, the social-constructions view of the history of science, as well as political and
ethical issues such human experimentation, the eugenics movement and compulsory sterilization,
and religious arguments against stem cell research and the teaching of evolution in schools. In
addition to specific examples illustrating one point or another about the process of biology or
social-political context, a number of in-depth case studies are used to show how scientific
investigations are originated, designed, carried out in particular social/cultural contexts. Among
those included are: Migration of monarch butterflies, John Snow’s investigations on the cause of
cholera, Louis Pasteur’s controversy over spontaneous generation, the mass extinction of the
dinosaurs, and the Tuskegee syphilis experiment.
  scientific process: A Beginner's Guide to Scientific Method Stephen Sayers Carey, 1994
This is a concise, introductory book that provides an introduction to the sciences and scientific
method. It is comprehensive, readable, non-technical, and challenging in its ideas. A BEGINNERS
GUIDE TO SCIENTIFIC METHOD requires students to use the scientific method to design
experiments and assess their own results. The book is brief enough to be used as a supplementary
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text in a first course in any of the sciences, though comprehensive enough to be used as the primary
text in a course in scientific reasoning.
  scientific process: The Scientific Method Henry M. Cowles, 2020-04-14 The scientific
method is just over a hundred years old. From debates about the evolution of the human mind to the
rise of instrumental reasoning, Henry M. Cowles shows how the idea of a single “scientific method”
emerged from a turn inward by psychologists that produced powerful epistemological and historical
effects that are still with us today.
  scientific process: On the Scientific Method John James Davies, 1968
  scientific process: Let's Experiment! The Scientific Method in the Lab Alison Eldridge,
Stephen Eldridge, 2020-07-15 The scientific method is the process scientists use to test ideas and
gather useful results. As part of the scientific method, scientists gather data, form a hypothesis, and
test their hypothesis by performing experiments. Not all hypotheses will be right, but that's part of
science! Readers will learn the parts of the scientific method, best practices for running
experiments, and how to interpret the results of their experiment. Diagrams and fact boxes provide
readers with essential information about using the scientific method in the lab.
  scientific process: Complex Sales Playbook: A Psycho-Scientific Process for Closing Big Deals
Stephen Doon Foley, 2014-02 Stephen Foley spent twenty-five years as a vice president of sales for
technology enterprises ranging from startups to companies divisions earning more than $150
million. Through experiences during which his teams sold a billion dollars in technology, Foley
became a complex sales coach-building, executing, and running plays to drive revenue growth for
the companies for which he worked. Now Foley shares his selling methodology-the Psycho-Scientific
Sales Process, a simple but powerful process for anyone in the business of selling complex products
or expensive solutions to corporations and government entities. Incorporating real-life examples, he
discusses nine topics that teach salespeople to become A-players and help them close multi-million
dollar, enterprise-wide deals. From setting goals to understanding prospecting to negotiating the
sale, Complex Sales Playbook presents a host of lessons and techniques to help sales executives
reach their full financial potential.
  scientific process: Theory of Scientific Method William Whewell, 1989-01-01 Includes the
author's seminal studies of the logic of induction, arguments for his realist view that science
discovers necessary truths about nature, and exercises in the epistemology and ontology of science.
  scientific process: Scientific Method Barry Gower, 2012-10-12 The central theme running
throughout this outstanding new survey is the nature of the philosophical debate created by modern
science's foundation in experimental and mathematical method. More recently, recognition that
reasoning in science is probabilistic generated intense debate about whether and how it should be
constrained so as to ensure the practical certainty of the conclusions drawn. These debates brought
to light issues of a philosophical nature which form the core of many scientific controversies today.
Scientific Method: A Historical and Philosophical Introduction presents these debates through clear
and comparative discussion of key figures in the history of science. Key chapters critically discuss *
Galileo's demonstrative method, Bacon's inductive method, and Newton's rules of reasoning * the
rise of probabilistic `Bayesian' methods in the eighteenth century * the method of hypotheses
through the work of Herschel, Mill and Whewell * the conventionalist views of Poincaré and Duhem *
the inductivism of Peirce, Russell and Keynes * Popper's falsification compared with Reichenbach's
enumerative induction * Carnap's scientific method as Bayesian reasoning The debates are brought
up to date in the final chapters by considering the ways in which ideas about method in the physical
and biological sciences have affected thinking about method in the social sciences. This debate is
analyzed through the ideas of key theorists such as Kuhn, Lakatos, and Feyerabend.
  scientific process: Solving Everyday Problems with the Scientific Method Don K. Mak,
Angela T. Mak, Anthony B. Mak, 2009 This book describes how one can use The Scientific Method to
solve everyday problems including medical ailments, health issues, money management, traveling,
shopping, cooking, household chores, etc. It illustrates how to exploit the information collected from
our five senses, how to solve problems when no information is available for the present problem



situation, how to increase our chances of success by redefining a problem, and how to extrapolate
our capabilities by seeing a relationship among heretofore unrelated concepts. One should formulate
a hypothesis as early as possible in order to have a sense of direction regarding which path to follow.
Occasionally, by making wild conjectures, creative solutions can transpire. However, hypotheses
need to be well-tested. Through this way, The Scientific Method can help readers solve problems in
both familiar and unfamiliar situations. Containing real-life examples of how various problems are
solved ? for instance, how some observant patients cure their own illnesses when medical experts
have failed ? this book will train readers to observe what others may have missed and conceive what
others may not have contemplated. With practice, they will be able to solve more problems than they
could previously imagine.
  scientific process: Psychoanalysis, Scientific Method and Philosophy Sydney Hook, 2020-02-18
This by now well-known pioneering dialogue on Freudian analysis is concerned not with therapeutic
implications, individual or social, of psychoanalysis or of any other brand of psychology, but solely
with the status of psychoanalysis as a scientific theory. Matching talents with a distinguished group
of philosophers and social scientists, psychoanalysts made their claims and willingly subject them to
the methodological scrutiny common to the sciences and the philosophy of science. This book
records one of the few times in the United States that a distinguished group of psychoanalysts met
with an equally distinguished group of philosophers of science in a free, critical interchange of view
on the scientific status of the field. While a sense of the event’s excitement is captured here, it also
had clear results, such as an expanded notion of psychoanalysis as a scientific theory, and a clear
realization that certain elements in psychoanalysis are substantially beyond the boundaries of causal
inference or the rules of logic. Two opening statements by Heinz Hartmann and Ernest Nagel set the
tone for the debate and discussion that followed. These are followed by social scientific statements
of Abram Kardiner, Ernest van den Haag, and Alex Inkeles, followed by the philosophers Morris
Lazerowitz, Donald C. Williams, and Anthony Flew. Such distinguished scholars as Adolf Grunbaum,
Michael Scriven, Gail Kennedy, Arthur Pap, Philipp Frank. Arthur C. Danto, Max Black and others,
round out this pioneering effort in the literature of intellectual combat. Sidney Hook applies to his
vision of psychoanalysis the same compelling rigor he applied to other would-be advocates of a
science beyond ordinary scientific method or safeguards. He nonetheless points out that even
therapeutic success is not the last word, but must itself be tested on a variety of measures:
statistical no less than analytical. This remains a courageous and disturbing work, one that
commands attention among practicing psychiatrists, psychoanalysts—and their would-be patients.
  scientific process: Great Performances Larry Lewin, Betty Jean Shoemaker, 1998 This book
presents an approach to developing performance assessments. It begins with four steps for Info In
and moves to four Info Out modes through which students can make their content understanding
explicit for evaluation purposes. The first chapter is an overview of performance assessment in the
classroom. Chapter 2 discusses the Info In model and the key processes of reading, listening,
manipulating, and viewing. Chapter 3 explores the first Info Out mode, visual representations.
Chapters 4, 5, and 6 examine the three additional Info Out modes: writing; oral presentations; and
large-scale substantive projects and performances. The final chapter summarizes strengths and
weaknesses of classroom-based performance assessments. An appendix contains the Oregon Writing
Scoring Guide for middle school. (Contains 64 figures and 23 references.) (SLD)
  scientific process: Scientific Method Investigation Schyrlet Cameron, Carolyn Craig, Sherryl
Soutee, 2010-01-04 Designed to promote scientific literacy by teaching the steps of the scientific
method and enabling students to become problem solvers in everyday life. Chapter 1 explains the
scientific method and equipment used in inquiry learning. The following chapters include laboratory
investigations in physical, life, earth, and space science topics. The final section includes guidelines
for creating, exhibiting, and presenting a science fair project. --P. [4] of cover.
  scientific process: Scientific Method John Staddon, 2024-06-07 This expanded second edition
of Scientific Method shows how science works, fails to work or pretends to work by looking at
examples from physics, biomedicine, psychology, sociology and economics. Scientific Method aims to



help curious readers understand the idea of science, not by learning a list of techniques but through
examples both historical and contemporary. Staddon affirms that if the reader can understand
successful studies as well as studies that appear to be scientific but are not, they will become a
better judge of the “science” in circulation today. To this end, this new edition includes a new
chapter, What is Science?, which points out that science, like any human activity, has its own set of
values, with truth being the core. Other new chapters focus on the emergence of AI and machine
learning, science and diversity, and behavioral economics. The book also includes textual features
such as bullet-points and text boxes on topical issues. Scientific Method is essential reading for
students and professionals trying to make sense of the role of science in society, and of the meaning,
value and limitations of scientific methodology.
  scientific process: Theories of Scientific Method Robert Nola, Howard Sankey, 2014-12-18
What is it to be scientific? Is there such a thing as scientific method? And if so, how might such
methods be justified? Robert Nola and Howard Sankey seek to provide answers to these
fundamental questions in their exploration of the major recent theories of scientific method.
Although for many scientists their understanding of method is something they just pick up in the
course of being trained, Nola and Sankey argue that it is possible to be explicit about what this tacit
understanding of method is, rather than leave it as some unfathomable mystery. They robustly
defend the idea that there is such a thing as scientific method and show how this might be
legitimated. This book begins with the question of what methodology might mean and explores the
notions of values, rules and principles, before investigating how methodologists have sought to show
that our scientific methods are rational. Part 2 of this book sets out some principles of inductive
method and examines its alternatives including abduction, IBE, and hypothetico-deductivism. Part 3
introduces probabilistic modes of reasoning, particularly Bayesianism in its various guises, and
shows how it is able to give an account of many of the values and rules of method. Part 4 considers
the ideas of philosophers who have proposed distinctive theories of method such as Popper, Lakatos,
Kuhn and Feyerabend and Part 5 continues this theme by considering philosophers who have
proposed naturalised theories of method such as Quine, Laudan and Rescher. This book offers
readers a comprehensive introduction to the idea of scientific method and a wide-ranging discussion
of how historians of science, philosophers of science and scientists have grappled with the question
over the last fifty years.
  scientific process: Charles Peirce's Theory of Scientific Method Francis E. Reilly,
2018-09-18 This book is an attempt to understand a significant part of the complex thought of
Charles Sanders Peirce, especially in those areas which interested him most: scientific method and
related philosophical questions. It is organized primarily from Peirce's own writings, taking
chronological settings into account where appropriate, and pointing out the close connections of
several major themes in Peirce's work which show the rich diversity of his thought and its systematic
unity. Following an introductory sketch of Peirce the thinking and writer is a study of the spirit and
phases of scientific inquiry, and a consideration of its relevance to certain outstanding philosophical
views which Peirce held. This double approach is necessary because his views on scientific method
are interlaces with a profound and elaborate philosophy of the cosmos. Peirce's thought is unusually
close-knit, and his difficulty as a writer lies in his inability to achieve a partial focus without bringing
into view numerous connections and relations with the whole picture of reality. Peirce received some
of the esteem he deserves when the publication of his Collected Papers began more than thirty-five
years ago. Some reviewers and critics, however, have attempted to fit Peirce into their own molds in
justification of a particular position; others have disinterestedly sought to present him in completely
detached fashion. Here, the author has attempted to understand Peirce as Peirce intended himself to
be understood, and has presented what he believes Perice's philosophy of scientific method to be.
He singles out for praise Peirce's Greek insistence on the primacy of theoretical knowledge and his
almost Teilhardian synthesis of evolutionary themes. Primarily philosophical, this volume analyzes
Peirce's thought using a theory of knowledge and metaphysics rather than formal logic.
  scientific process: Mathematical Modeling for the Scientific Method David W. Pravica, Michael



J Spurr, 2010-09-27 Part of the International Series in Mathematics Mathematical Modeling for the
Scientific Method is intended for the sophomore/junior-level student seeking to be well-grounded in
mathematical modeling for their studies in biology, the physical sciences, engineering, and/or
medicine. It clarifies the connection between deductive and inductive reasoning as used in
Mathematics and Science and urges students to think critically about concepts and applications. The
authors’ goal is to be introductory in level while covering a broad range of techniques. They unite
topics in statistics, linear algebra, calculus, and differential equations, while discussing how these
subjects are interrelated and utilized. Mathematical Modeling for the Scientific Method leaves
students with a clearer perspective of the role of mathematics within the sciences and the
understanding of how to rationally work through even rigorous applications with ease.
  scientific process: Scientific Method in the Reconstruction of Ninth-grade Mathematics
Harold Ordway Rugg, John Roscoe Clark, 1918
  scientific process: A Scientific Method of Eating Your Way to Health Arnold Ehret, 1924
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