
nature of science activity

nature of science activity refers to educational exercises and experiences designed to help
learners understand the fundamental principles, methodologies, and characteristics that define
science as a discipline. These activities emphasize how scientific knowledge is developed, validated,
and communicated, highlighting the dynamic and iterative nature of scientific inquiry.
Understanding the nature of science is crucial for fostering scientific literacy, critical thinking, and
informed decision-making. This article explores the key components of the nature of science activity,
including its objectives, types, implementation strategies, and educational benefits. Additionally, it
examines how these activities support curriculum standards and enhance students’ appreciation of
science in society. The following sections provide a detailed overview of the nature of science
activity, organized to facilitate a comprehensive understanding of this essential educational concept.

Definition and Importance of Nature of Science Activity

Key Elements of Nature of Science Activity

Types of Nature of Science Activities

Implementing Nature of Science Activities in Education

Benefits of Nature of Science Activities for Learners

Definition and Importance of Nature of Science Activity
A nature of science activity is an instructional approach aimed at helping learners grasp how science
operates as a systematic and evidence-based process. These activities focus on the characteristics
that distinguish scientific knowledge from other types of knowledge, such as its empirical basis,
subject to revision, and reliance on logical reasoning. The significance of nature of science activities
lies in their ability to clarify misconceptions about science, promote understanding of scientific
practices, and prepare students for active participation in a scientifically informed society. By
engaging in these activities, learners gain insight into the objectives and limitations of science,
which enhances their ability to critically evaluate scientific information encountered in everyday life.

Key Elements of Nature of Science Activity
Nature of science activities incorporate several fundamental components that collectively reveal the
essence of scientific inquiry. These elements include the empirical nature of science, the role of
creativity and imagination, the tentative yet reliable quality of scientific knowledge, the social and
cultural embeddedness of science, and the distinction between observations and inferences. Each of
these aspects is crucial for a holistic understanding of how science functions.



Empirical Evidence
Science relies heavily on empirical evidence, which involves observations and data collected through
experimentation and investigation. Nature of science activities emphasize the importance of
evidence in forming and testing scientific hypotheses and theories.

Creativity and Imagination
Contrary to common misconceptions, science requires creativity and imaginative thinking to develop
hypotheses, design experiments, and interpret results. Activities that showcase this aspect help
students appreciate science as a dynamic and innovative endeavor.

Tentativeness of Scientific Knowledge
Scientific knowledge is not absolute; it evolves as new evidence emerges. Nature of science
activities highlight this tentative nature, encouraging learners to understand that scientific
conclusions may be revised or replaced.

Social and Cultural Context
Science is influenced by social, cultural, and historical contexts. Activities that explore this element
demonstrate how scientific developments are shaped by human perspectives and societal needs.

Distinction Between Observation and Inference
Understanding the difference between what is directly observed and the inferences made from those
observations is essential. Nature of science activities often address this distinction to cultivate
critical thinking skills.

Types of Nature of Science Activities
There is a variety of nature of science activities designed to engage learners at different educational
levels. These activities range from hands-on experiments and inquiry-based learning to discussions
and reflective exercises. The choice of activity depends on the learning objectives and the context in
which science is taught.

Inquiry-Based Investigations: Students engage in experiments that require formulating
questions, collecting data, and drawing conclusions, illustrating the scientific method in
practice.

Historical Case Studies: Analyzing important scientific discoveries helps learners
understand the development and progression of scientific knowledge over time.



Conceptual Discussions: Facilitated dialogues about the nature and philosophy of science
encourage critical thinking about scientific principles and processes.

Role-Playing and Simulations: These activities allow students to experience the roles of
scientists, enhancing their understanding of scientific practices and collaboration.

Observation and Inference Exercises: Tasks that distinguish between raw data and
interpretation foster analytical skills.

Implementing Nature of Science Activities in Education
Effective implementation of nature of science activities requires thoughtful integration into science
curricula and alignment with educational standards. Teachers must create learning environments
that encourage inquiry, discussion, and reflection. Incorporating these activities involves planning
lessons that blend content knowledge with the exploration of scientific methods and epistemology.

Curriculum Integration
Integrating nature of science activities within existing science topics strengthens students’
conceptual understanding and appreciation of science. This integration supports standards such as
the Next Generation Science Standards (NGSS), which emphasize scientific practices and
crosscutting concepts.

Instructional Strategies
Strategies such as collaborative learning, scaffolding, and formative assessment enhance the
effectiveness of nature of science activities. Providing opportunities for students to articulate their
thinking and connect ideas is vital for deep learning.

Assessment of Understanding
Assessing students’ grasp of the nature of science involves evaluating their ability to explain
scientific processes, critique scientific claims, and apply scientific reasoning. Both formative and
summative assessments can be used to measure progress.

Benefits of Nature of Science Activities for Learners
Engaging in nature of science activities offers numerous educational benefits that extend beyond
content mastery. These activities contribute to the development of critical thinking, scientific
literacy, and positive attitudes towards science. They prepare learners to navigate complex scientific
information and make informed decisions in their personal and civic lives.



Enhanced Scientific Literacy: Students gain a clearer understanding of how science works,
enabling them to interpret scientific information accurately.

Improved Critical Thinking Skills: By analyzing evidence and evaluating claims, learners
develop reasoning and analytical abilities.

Increased Engagement and Motivation: Interactive and reflective activities make science
more accessible and interesting.

Better Understanding of the Nature of Knowledge: Recognizing the tentative and
evolving nature of scientific knowledge fosters intellectual humility and openness.

Preparation for Future Scientific Endeavors: Early exposure to the nature of science
supports continued education and careers in STEM fields.

Frequently Asked Questions

What is meant by the 'nature of science' in educational
activities?
The 'nature of science' in educational activities refers to understanding how science works,
including its methods, processes, and the development of scientific knowledge through inquiry and
evidence.

Why is it important to include 'nature of science' activities in
science education?
Including 'nature of science' activities helps students grasp how scientific knowledge is constructed,
understand the role of creativity and skepticism, and appreciate that science is a dynamic and
evidence-based process.

What are common features of 'nature of science' activities?
Common features include inquiry-based learning, exploration of scientific methods, distinguishing
between observations and inferences, understanding the role of models, and discussing the tentative
yet reliable nature of scientific knowledge.

How can teachers effectively implement 'nature of science'
activities?
Teachers can use hands-on experiments, discussions about historical scientific discoveries, analyzing
case studies, and encouraging critical thinking to help students engage with the nature of science
concepts.



What role do 'nature of science' activities play in developing
scientific literacy?
These activities develop scientific literacy by helping students understand how scientific knowledge
is generated and validated, enabling them to make informed decisions and critically evaluate
scientific information.

Can 'nature of science' activities be integrated across different
science disciplines?
Yes, 'nature of science' concepts are universal and can be integrated across disciplines like biology,
chemistry, physics, and earth sciences to provide a cohesive understanding of how science operates.

How do 'nature of science' activities address misconceptions
about science?
They address misconceptions by clarifying that science is not just a collection of facts but a
systematic process involving observation, experimentation, and revision of ideas based on evidence.

What are some examples of 'nature of science' activities
suitable for middle school students?
Examples include experiments demonstrating hypothesis testing, analyzing famous scientific case
studies, role-playing as scientists to solve problems, and comparing scientific theories and laws.

How does understanding the nature of science benefit
students beyond the classroom?
Understanding the nature of science equips students with critical thinking skills, helps them
navigate scientific information in everyday life, and fosters an appreciation for evidence-based
reasoning in societal issues.

Additional Resources
1. The Nature of Science: Understanding the Scientific Enterprise
This book provides an in-depth exploration of what science is and how it works. It covers the
philosophy of science, the scientific method, and the role of experimentation and observation. Ideal
for students and educators, it emphasizes critical thinking and the evolving nature of scientific
knowledge.

2. Exploring the Scientific Process: Activities and Reflections
Designed for classroom use, this book offers hands-on activities that illustrate the scientific process.
Each activity is accompanied by reflection questions to help learners internalize key concepts about
hypothesis formation, experimentation, and data analysis. It encourages active participation and
inquiry-based learning.



3. Science in Action: Investigating the Nature of Scientific Inquiry
This book focuses on the dynamic and investigative aspects of science. Through real-world examples
and interactive tasks, readers gain insight into how scientists ask questions, design studies, and
interpret results. It highlights the collaborative and iterative nature of scientific work.

4. Understanding Science: A Journey Through Scientific Thinking
Aimed at young readers and beginners, this book demystifies scientific thinking by breaking down
complex ideas into accessible explanations. It covers topics such as observation, experimentation,
theory development, and the importance of evidence. The engaging format encourages curiosity and
wonder about the natural world.

5. The Scientific Method: A Hands-On Approach
This resource emphasizes practical application of the scientific method through experiments and
activities. It guides readers step-by-step from asking questions to drawing conclusions, reinforcing
the logical sequence of scientific investigation. Perfect for educators seeking to make science
tangible and interactive.

6. Nature of Science Activities for the Classroom
A comprehensive collection of lesson plans and activities designed to teach students about the
nature of science. The book integrates history, philosophy, and sociology of science to provide a
holistic understanding. Activities are adaptable for various age groups and promote critical thinking
skills.

7. Inquiry and Exploration: Engaging Students in Nature of Science
This book encourages educators to foster inquiry-based learning environments. It contains strategies
and activities that help students explore how scientific knowledge is constructed and validated.
Emphasis is placed on questioning, evidence evaluation, and the social context of science.

8. The Essence of Science: Activities for Developing Scientific Literacy
Focused on building scientific literacy, this book offers exercises that highlight the characteristics
and limitations of science. Readers learn about the tentative nature of scientific theories and the role
of creativity and skepticism. It supports learners in becoming informed and critical consumers of
scientific information.

9. Science as a Way of Knowing: Interactive Activities for Students
This title presents science not just as a body of knowledge but as a way of understanding the world.
Through interactive activities, students experience the processes of observation, inference, and
experimentation. The book promotes appreciation for the diversity and complexity of scientific
endeavors.
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  nature of science activity: Teaching About Evolution and the Nature of Science National
Academy of Sciences, Division of Behavioral and Social Sciences and Education, Board on Science
Education, Working Group on Teaching Evolution, 1998-05-06 Today many school students are
shielded from one of the most important concepts in modern science: evolution. In engaging and
conversational style, Teaching About Evolution and the Nature of Science provides a well-structured
framework for understanding and teaching evolution. Written for teachers, parents, and community
officials as well as scientists and educators, this book describes how evolution reveals both the great
diversity and similarity among the Earth's organisms; it explores how scientists approach the
question of evolution; and it illustrates the nature of science as a way of knowing about the natural
world. In addition, the book provides answers to frequently asked questions to help readers
understand many of the issues and misconceptions about evolution. The book includes sample
activities for teaching about evolution and the nature of science. For example, the book includes
activities that investigate fossil footprints and population growth that teachers of science can use to
introduce principles of evolution. Background information, materials, and step-by-step presentations
are provided for each activity. In addition, this volume: Presents the evidence for evolution,
including how evolution can be observed today. Explains the nature of science through a variety of
examples. Describes how science differs from other human endeavors and why evolution is one of
the best avenues for helping students understand this distinction. Answers frequently asked
questions about evolution. Teaching About Evolution and the Nature of Science builds on the 1996
National Science Education Standards released by the National Research Councilâ€and offers
detailed guidance on how to evaluate and choose instructional materials that support the standards.
Comprehensive and practical, this book brings one of today's educational challenges into focus in a
balanced and reasoned discussion. It will be of special interest to teachers of science, school
administrators, and interested members of the community.
  nature of science activity: The Nature of Science Dorothy Warren, 2001 There are many
different approaches to science. Many students in school have a view of science that is far removed
from the real world practice of science and they too often consider science to be a defined body of
knowledge and scientists to know all the answers. Through a series of exercises this book tries to
give students an awareness of the processes of science and of the nature of science as a changing
body of knowledge with uncertainties and much remaining to be discovered. It is hoped that, by
using it, teachers can communicate to their students some of the wonder and excitement of science
and encourage the development of future generations of scientists. The Nature of Science includes a
range of activities designed to look at different aspects of the nature of science and to teach
investigative skills to 11-19 year old students. It contains teachers' notes, background information,
photocopiable student worksheets and answers.
  nature of science activity: The Nature of Science in Science Education W.F. McComas,
2006-04-11 The Nature of Science in Science Education is the first book to blend a justification for
the inclusion of the history and philosophy of science in science teaching with methods by which this
vital content can be shared with a variety of learners. It contains a complete analysis of the variety
of tools developed thus far to assess learning in this domain. This book is relevant to science
methods instructors, science education graduate students and science teachers.
  nature of science activity: Advances in Nature of Science Research Myint Swe Khine,
2011-09-18 This book consolidates contemporary thinking and research efforts in teaching and
learning about the nature of science in science education. The term ‘Nature of Science’ (NoS) has
appeared in the science education literature for many decades. While there is still a controversy
among science educators about what constitutes NoS, educators are unanimous in acknowledging
the importance of this topic as well as the need to make it explicit in teaching science. The general
consensus is that the nature of science is an intricate and multifaceted theme that requires
continued scholarship. Recent analysis of research trends in science education indicates that
investigation of the nature of science continues to be one of the most prevalent topics in academic
publications. Advances in Nature of Science Research explores teaching and assessing the nature of



science as a means of addressing and solving problems in conceptual change, developing positive
attitudes toward science, promoting thinking habits, advancing inquiry skills and preparing citizens
literate in science and technology. The book brings together prominent scholars in the field to share
their cutting-edge knowledge about the place of the nature of science in science teaching and
learning contexts. The chapters explore theoretical frameworks, new directions and changing
practices from intervention studies, discourse analyses, classroom-based investigations,
anthropological observations, and design-based research.
  nature of science activity: Nature of Science in Science Instruction William McComas,
2020-08-24 This book offers a comprehensive introduction to Nature of Science (NOS), one of the
most important aspects of science teaching and learning, and includes tested strategies for teaching
aspects of the NOS in a variety of instructional settings. In line with the recommendations in the
field to include NOS in all plans for science instruction, the book provides an accessible resource of
background information on NOS, rationales for teaching these targeted NOS aspects, and – most
importantly – how to teach about the nature of science in specific instructional contexts. The first
section examines the why and what of NOS, its nature, and what research says about how to teach
NOS in science settings. The second section focuses on extending knowledge about NOS to question
of scientific method, theory-laden observation, the role of experiments and observations and
distinctions between science, engineering and technology. The dominant theme of the remainder of
the book is a focus on teaching aspects of NOS applicable to a wide variety of instructional
environments.
  nature of science activity: Reconceptualizing the Nature of Science for Science Education
Sibel Erduran, Zoubeida R. Dagher, 2014-08-20 Prompted by the ongoing debate among science
educators over ‘nature of science’, and its importance in school and university curricula, this book is
a clarion call for a broad re-conceptualizing of nature of science in science education. The authors
draw on the ‘family resemblance’ approach popularized by Wittgenstein, defining science as a
cognitive-epistemic and social-institutional system whose heterogeneous characteristics and
influences should be more thoroughly reflected in science education. They seek wherever possible to
clarify their developing thesis with visual tools that illustrate how their ideas can be practically
applied in science education. The volume’s holistic representation of science, which includes the
aims and values, knowledge, practices, techniques, and methodological rules (as well as science’s
social and institutional contexts), mirrors its core aim to synthesize perspectives from the fields of
philosophy of science and science education. The authors believe that this more integrated
conception of nature of science in science education is both innovative and beneficial. They discuss
in detail the implications for curriculum content, pedagogy, and learning outcomes, deploy
numerous real-life examples, and detail the links between their ideas and curriculum policy more
generally.
  nature of science activity: Activity Theory in Formal and Informal Science Education
Katerina Plakitsi, 2013-09-04 The purpose of this book is to establish a broader context for
rethinking science learning and teaching by using cultural historical activity theoretic approach.
Activity theory already steps in its third generation and only a few works have been done on its
applications to science education, especially in Europe. The context takes into account more recent
developments in activity theory applications in US, Canada, Australia and Europe. The chapters
articulate new ways of thinking about learning and teaching science i.e., new theoretical
perspectives and some case studies of teaching important scientific topics in/for compulsory
education. The ultimate purpose of each chapter and the collective book as a whole is to prepare the
ground upon which a new pedagogy in science education can be emerged to provide more
encompassing theoretical frameworks that allow us to capture the complexity of science learning
and teaching as it occurs in and out-of schools. The book captures the dialogic and interactive nature
of the transferring the activity theory to both formal and informal science education. It also
contributes to the development of innovative curricula, school science textbooks, educational
programs and ICT’s materials. As a whole, the book moves theorizing and practicing of science



education into new face and uncharted terrain. It is recommended to new scholars and researchers
as well as teachers/researchers.
  nature of science activity: Introducing Teachers and Administrators to the NGSS Eric
Brunsell, Deb M. Kneser, Kevin J. Niemi, 2014-05-01 If you’re charged with helping educators
achieve the vision of the new science standards, this is the professional development resource you
need. This book is chock-full of activities and useful advice for guiding teachers and administrators
as they put the standards into practice in the classroom. Written by three experts in professional
development for science teachers, Introducing Teachers and Administrators to the NGSS •
Introduces the vocabulary, structure, and conceptual shifts of the NGSS • Explores the three
dimensions of the Framework—science and engineering practices, crosscutting concepts, and
disciplinary core ideas—and how they’re integrated in the NGSS • Provides classroom case studies
of instructional approaches for students challenged by traditional science teaching • Covers
curricular decisions involving course mapping, designing essential questions and performance
assessments, and using the NGSS to plan units of instruction • Examines the connections between
the NGSS and the Common Core State Standards • Offers advice for getting past common
professional development sticking points and finding further resources Given the widespread
changes in today’s education landscape, teachers and administrators may feel overwhelmed by the
prospect of putting the new standards into practice. If you’re a science specialist, curriculum
coordinator, or instructional coach who provides professional development, you will find this
collection immensely helpful for heading off “initiative fatigue,” whether in an individual school or
throughout a district.
  nature of science activity: The Giant Encyclopedia of Science Activities for Children 3 to 6
Kathy Charner, 1998 Leave your fears of science behind! Respond to children's natural curiosity
with over 600 teacher-created, classroom-tested activities guaranteed to teach your children all
about science while they are having fun. The result of a nationwide contest, the GIANT Encyclopedia
of Science joins our bestselling GIANT Encyclopedia series.
  nature of science activity: Scientific Inquiry and Nature of Science Lawrence Flick, N.G.
Lederman, 2007-11-03 This book synthesizes current literature and research on scientific inquiry
and the nature of science in K-12 instruction. Its presentation of the distinctions and overlaps of
inquiry and nature of science as instructional outcomes are unique in contemporary literature.
Researchers and teachers will find the text interesting as it carefully explores the subtleties and
challenges of designing curriculum and instruction for integrating inquiry and nature of science.
  nature of science activity: Teaching Primary Science Constructively Keith Skamp,
Christine Preston, 2017-09-05 Teaching Primary Science Constructively helps readers to create
effective science learning experiences for primary students by using a constructivist approach to
learning. This best-selling text explains the principles of constructivism and their implications for
learning and teaching, and discusses core strategies for developing science understanding and
science inquiry processes and skills. Chapters also provide research-based ideas for implementing a
constructivist approach within a number of content strands. Throughout there are strong links to the
key ideas, themes and terminology of the revised Australian Curriculum: Science. This sixth edition
includes a new introductory chapter addressing readers' preconceptions and concerns about
teaching primary science.
  nature of science activity: Teaching with Purpose Ann K. Fathman, John E. Penick, David T.
Crowther, Robin Lee Harris, 2006 Making a case for a research-based teaching rationale -- Elements
of a research-based rationale -- Developing a research-based rationale -- Implementing your
rationale and becoming a mentor
  nature of science activity: Scientific Argumentation in Biology Victor Sampson, Sharon
Schleigh, 2013 Develop your high school students' understanding of argumentation and
evidence-based reasoning with this comprehensive book. Like three guides in one, Scientific
Argumentation in Biology combines theory, practice, and biology content. It starts by giving you
solid background in why students need to be able to go beyond expressing mere opinions when



making research-related biology claims. Then it provides 30 thoroughly field-tested activities your
students can use. Detailed teacher notes suggest specific ways in which you can use the activities to
enrich and supplement (not replace) what you're ...
  nature of science activity: Science Education: Science, education, and the formal curriculum
John K. Gilbert, 2006 Udvalgte artikler fra 1985-2005, fordelt på 8 temaer: The relationship between
science and science education ; Aims of the formal science curriculum and the needs of the students
; Science education in the formal curriculum ; Assessment in formal science education ; Teaching in
science education ; Learning in science education ; The conceptual development of students in
science education ; The professional development of science teachers
  nature of science activity: The Nature of Explanation in Social Sciences Rajesh Ranjan
Tiwari, 2023-07-07 This book provides a comprehensive overview of the nature of explanations as
given in both natural and social sciences. It discusses models of explanation adopted in natural and
social sciences. The author also elaborates upon naturalistic and anti-naturalistic views and other
types of explanations such as functional, purposive, etc in social science. The volume elaborates
upon themes like bridge principle; functional explanation; purposive explanation; teleological
explanation; prediction; methodological individualism; methodological collectivism; illocutionary
redescription; principle of action; and dispositional explanations to understand whether the
explanations given in the realm of social sciences are the same or different from the explanations
that are given in the field of natural sciences. This introductory book is a must read for students and
scholars of philosophy of science, logic, science and technology studies, social sciences and
philosophy in general.
  nature of science activity: Teaching the Nature of Science Through Process Skills Randy
L. Bell, 2008 Engage your students with inquiry-based lessons that help them think like scientists!
[This] book...has made such a difference in my teaching of science this school year. I have had some
of the most amazing science lessons and activities with my students and I attribute this to what I
learned from...[this] book... I have watched my 5th grade students go from being casual observers in
science to making some amazing observations that I even missed. We enjoy our class investigations
and the students ask for more! --Alyce F. Surmann, Sembach Middle School Teachers will relate well
to the author's personal stories and specific examples given in the text, especially the ones about
events in his own classroom.... like having the grasshoppers escape into the classroom! --Andrea S.
Martine, Director of Curriculum and Instruction, Warrior Run School District With Teaching the
Nature of Science through Process Skills, author and science educator Randy Bell uses process skills
you'll recognize, such as inference and observation, to promote an understanding of the
characteristics of science knowledge. His personal stories, taken from years of teaching, set the
stage for a friendly narrative that illuminates these characteristics of scientific knowledge and
provides step-by-step guidance for implementing inquiry activities that help children understand
such important, yet abstract, concepts. With Randy as your guide, you can better adhere to current
science education standards that urge teachers to go beyond teaching science content to teach
children about the practice and the nature of science in a way that engages all learners in grades
three through eight. Investigate further... More than 50 ideas and activities for teaching the nature
of science to help you meet content standards. A comprehensive framework to guide you in
integrating the approach across the science curriculum, throughout the school year, and across the
grade levels. A goldmine of reproducible resources, such as work sheets, notebook assignments, and
more. Assessment guidance that helps you measure your students' nature of science understanding.
  nature of science activity: Early Childhood Activities for a Greener Earth Patty Selly,
2012-07-17 This resource teaches children about sustainability and environmentalism with
green-oriented lesson plans, art activities, literature connections, and classroom projects.
  nature of science activity: The Reenchantment of Science David Ray Griffin, 1988-05-06
This book describes the move from modern, mechanistic science to a post-modern, organismic
science. David Ray Griffin gives voice to a revisionary postmodernism, based on the work of
Whitehead and Hartshorne that contrasts with the relativistic, nihilistic postmodernism of



Heidegger, Derrida, and Wittgenstein. The book brings together some of today�s most creative
thinking about science. Griffin�s introductory essay summarizes the way in which the mechanistic
view led to the disenchantment of science and the various reasons for the reversal of this process in
our time. The essays on physics, cosmology, biology, ecology, psychosomatic medicine and
parapsychology bring out the various dimensions of the reenchantment of science: the replacement
of modern dualism and reductionism with an ecological, organismic paradigm; the priority of
internal relations to external; the casal power of experience; the presence of experience, purpose,
and intrinsic value throughout nature; influence at a distance; the laws of nature as habits; the
presence of a divine whole in all the parts; and the history of the universe as a self-creative,
meaningful story. This book gives a powerful voice to this emerging movement�s proposals for a
postmodern science, spirituality, and world order.
  nature of science activity: Designing and Teaching the Elementary Science Methods
Course Sandra K. Abell, Ken Appleton, Deborah L. Hanuscin, 2010-02-25 This guide for elementary
science teacher educators outlines the theory, principles, and strategies they need to know in order
to plan and carry out instruction for future elementary science teachers, and provides classroom
examples anchored to those principles. The book is grounded in the theoretical framework of
pedagogical content knowledge (PCK).
  nature of science activity: Philology, Or the Science of Activities Designed for
Expression John Wesley Powell, 1903
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