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deep  learning  in  introductory  physics  exploratory  studies  of  model  based
reasoning is concerned with the broad question of how students learn physics in a
model centered classroom the diverse creative and sometimes unexpected ways
students  construct  models  and deal  with  intellectual  conflict  provide valuable
insights into student learning and cast a new vision for physics teaching this book
is the first publication in several years to thoroughly address the coherence versus
fragmentation debate in science education and the first to advance and explore
the hypothesis that deep science learning is regressive and revolutionary deep
learning in introductory physics also contributes to a growing literature on the use
of history and philosophy of science to confront difficult theoretical and practical
issues in science teaching and addresses current international concern over the
state of science education and appropriate standards for science teaching and
learning the book is  divided into three parts part i  introduces the framework
agenda and educational context of the book an initial study of student modeling
raises a number of questions about the nature and goals of physics education part
ii presents the results of four exploratory case studies these studies reproduce the
results of part i with a more diverse sample of students under new conditions a
public  debate  peer  discussions  and  group  interviews  and  with  new  research
prompts model building software bridging tasks and elicitation strategies part iii
significantly advances the emergent themes of parts i and ii  through historical
analysis  and  a  review  of  physics  education  research  endorsements  in  deep
learning in introductory physics lattery describes his extremely innovative course
in which students ideas about motion are elicited evaluated with peers and revised
through  experiment  and  discussion  the  reader  can  see  the  students  deep
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engagement in constructive scientific modeling while students deal with counter
intuitive ideas about motion that challenged galileo in many of the same ways
lattery captures students engaging in scientific thinking skills and building difficult
conceptual understandings at the same time this is the double outcome that many
science educators  have been searching for  the  case studies  provide inspiring
examples of innovative course design student sensemaking and reasoning and
deep  conceptual  change  john  clement  university  of  massachusetts  amherst
scientific reasoning research institute deep learning in introductory physics is an
extraordinary book and an important intellectual achievement in many senses it
offers  new  perspectives  on  science  education  that  will  be  of  interest  to
practitioners to education researchers as well as to philosophers and historians of
science  lattery  combines  insights  into  model  based  thinking  with  instructive
examples  from  the  history  of  science  such  as  galileo  s  struggles  with
understanding accelerated motion to introduce new ways of teaching science the
book  is  based  on  first  hand  experiences  with  innovative  teaching  methods
reporting student s ideas and discussions about motion as an illustration of how
modeling and model building can help understanding science its lively descriptions
of these experiences and its concise presentations of insights backed by a rich
literature  on  education  cognitive  science  and  the  history  and  philosophy  of
science make it  a  great  read for  everybody interested in  how models  shape
thinking processes dr jürgen renn director max planck institute for the history of
science

key features organizes a difficult subject into short and clearly written sections
can be used alongside any introductory physics textbook presents clear examples
for every problem type discussed in the textbook

thisbookgrewoutof anongoing e orttomodernizecolgate university s three term
introductory calculus level physicscourse thebookisforthe rst term of this course
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and is intended to help rst year college students make a good transition from high
s c h o o l  p h y s i c s  t o  u n i v e r s i t y  p h y s i c s  t h e b o o k c o n c e n t r a t e s
onthephysicsthatexplainswhywebelievethat atoms exist and have the properties
we ascribe to them this  story line which motivates much of our professional
research has helped us limit the material presented to a more humane and more
realistic amount than is presented in many beginning university physics courses
the theme of atoms also supports the presentation of more non newtonian topics
and ideas than is customary in the rst term of calculus level physics we think it is
important and desirable to introduce students sooner than usual to some of the
major ideas that shape contemporary physicists views of the nature and behavior
of matter here in the second decade of the twenty rst century such a goal seems
particularly appropriate the quantum nature of atoms and light and the mysteries
associated with quantum behavior clearly interest our students by adding and
phasizing more modern content we seek not only to present some of the physics
that engages contemporary physicists but also to attract students to take more
physics only a few of our beginning physics students come to us sharply focused
on physics or astronomy nearly all  of them h ever have taken physics in high
school and found it interesting

this  classroom  tested  textbook  is  an  innovative  comprehensive  and  forward
looking  introductory  undergraduate  physics  course  while  it  clearly  explains
physical principles and equips the student with a full range of quantitative tools
and methods the material is firmly grounded in biological relevance and is brought
to life with plenty of biological examples throughout it is designed to be a self
contained text for a two semester sequence of introductory physics for biology
and  premedical  students  covering  kinematics  and  newton  s  laws  energy
probability diffusion rates of change statistical mechanics fluids vibrations waves
electromagnetism  and  optics  each  chapter  begins  with  learning  goals  and
concludes  with  a  summary  of  core  competencies  allowing  for  seamless
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incorporation into the classroom in addition each chapter is replete with a wide
selection of creative and often surprising examples activities computational tasks
and exercises  many of  which  are  inspired by current  research topics  making
cutting edge biological physics accessible to the student

introductory physics is the ideal text for a non vector based physics course full of
rich intelligent graphics lucid prose and well integrated discussions of the history
of science mathematics and the role of faith in scientific investigation this book is
the first of its kind this book was designed for grade level freshmen but it is also
suitable for physics in the sophomore or junior year in fact optional chapters are
added for the benefit of schools where physics occurs in 10th or 11th grade and
students can move more quickly through the material mathematical problems are
rigorous  and  challenging  but  only  assume  that  students  are  taking  algebra  i
concurrently the text is not suitable for an upper level vector trig physics course
but  nsm  plans  to  publish  a  vector  based  text  to  be  ready  for  fall  2015  one
implementation strategy for schools is to use introductory physics for the grade
level  science  course  while  steering  honors  level  students  into  an  accelerated
student track using our book accelerated studies in physics and chemistry with
accelerated  science  placement  tied  to  accelerated  placement  in  mathematics
alternatively the book may serve as the science text for all  students in either
eighth or ninth grade depending on the preparation of the students in the school
as an aside the physics first approach of placing physics in the 9th grade is a
programing strategy that novare science and math recommends because of the
preparatory benefits that physics has for the other sciences energy work heat
transfer the atomic model for example are concepts that the student will already
have learned when a she or he enters chemistry or biology such a program lends
itself especially well to a mastery based science curriculum as concepts learned
earlier are rehearsed and reinforced in the later courses as with all  nsm texts
introductory physics is written from the perspective of the historic christian faith
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each chapter exercise and calculation problem is carefully designed to effect real
science learning and assimilation resource materials support a mastery oriented
pedagogy the history of science is placed front and center not in a sidebar when it
can be ignored student instructions for five complete laboratory experiments are
included in the appendix
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