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this book covers probability and statistics from the machine learning perspective the

chapters of this book belong to three categories 1 the basics of probability and

statistics these chapters focus on the basics of probability and statistics and cover

the key principles of these topics chapter 1 provides an overview of the area of

probability and statistics as well as its relationship to machine learning the

fundamentals of probability and statistics are covered in chapters 2 through 5 2 from

probability to machine learning many machine learning applications are addressed using

probabilistic models whose parameters are then learned in a data driven manner chapters

6 through 9 explore how different models from probability and statistics are applied to

machine learning perhaps the most important tool that bridges the gap from data to

probability is maximum likelihood estimation which is a foundational concept from the

perspective of machine learning this concept is explored repeatedly in these chapters 3

advanced topics chapter 10 is devoted to discrete state markov processes it explores

the application of probability and statistics to a temporal and sequential setting

although the applications extend to more complex settings such as graphical data

chapter 11 covers a number of probabilistic inequalities and approximations the style of

writing promotes the learning of probability and statistics simultaneously with a

probabilistic perspective on the modeling of machine learning applications the book

contains over 200 worked examples in order to elucidate key concepts exercises are

included both within the text of the chapters and at the end of the chapters the book

is written for a broad audience including graduate students researchers and practitioners

worksheets and labs to help students understand probability and statistic concepts for

today s information age using real world situations

exploring probability in school provides a new perspective into research on the teaching
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and learning of probability it creates this perspective by recognizing and analysing the

special challenges faced by teachers and learners in contemporary classrooms where

probability has recently become a mainstream part of the curriculum from early

childhood through high school the authors of the book discuss the nature of

probability look at the meaning of probabilistic literacy and examine student access to

powerful ideas in probability during the elementary middle and high school years moreover

they assemble and analyse research based pedagogical knowledge for teachers that can

enhance the learning of probability throughout these school years with the book s rich

application of probability research to classroom practice it will not only be essential

reading for researchers and graduate students involved in probability education it will

also capture the interest of educational policy makers curriculum personnel teacher

educators and teachers

select the right task at the right time for the right phase of learning it could happen in

the morning during homework review or perhaps it happens when listening to students as

they struggle through a challenging problem or maybe even after class when planning a

lesson at some point the question arises how do i influence students learning what s

going to generate that light bulb aha moment of understanding in this sequel to the

megawatt best seller visible learning for mathematics john almarode douglas fisher joseph

assof john hattie and nancy frey help you answer that question by showing how visible

learning strategies look in action in the mathematics classroom walk in the shoes of

high school teachers as they engage in the 200 micro decisions per minute needed to

balance the strategies tasks and assessments seminal to high impact mathematics

instruction using grade leveled examples and a decision making matrix you ll learn to

articulate clear learning intentions and success criteria at surface deep and transfer

levels employ evidence to guide students along the path of becoming metacognitive and

self directed mathematics achievers use formative assessments to track what students

understand what they don t and why select the right task for the conceptual

procedural or application emphasis you want ensuring the task is for the right phase of

learning adjust the difficulty and complexity of any task to meet the needs of all
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learners it s not only what works but when exemplary lessons video clips and online

resources help you leverage the most effective teaching practices at the most effective

time to meet the surface deep and transfer learning needs of every student

this timely volume highlights the novel ways in which cutting edge virtual and

augmented reality vr and ar technology is being used in stem education today there are

many exciting advances occurring in immersive learning environments iles and innovative

applications in stem education recent breakthroughs in technologies such vr ar and mixed

reality mr as well as cross reality xr that leverages vr ar and mr are finally making

it feasible for educators in stem to adopt iles in their classrooms in a scalable manner

edited by experienced xr researchers in stem education wang ryoo and winkelmann the book

focuses on the use of iles for creating experiences that excite inspire and engage learners

in stem disciplines chapters include research studies and practical applications addressing

the challenges and opportunities associated with adopting technologies this book covers

the entire spectrum of immersive platform types and iles such as desktop mobile wearable

and room based it helps advance research and practice in the novel adoption of ile

technologies into stem education from technical theoretical conceptual empirical and or

methodological perspectives cross reality xr and immersive learning environments ile in

education will be a key resource for academics researchers and advanced students of

education stem education instructional design and technology educational research

educational technology research methods information and communications technology and

curriculum and instruction this book was originally published as a special issue of

interactive learning environments

an introductory textbook for undergraduate or beginning graduate students that

integrates probability and statistics with their applications in machine learning most

curricula have students take an undergraduate course on probability and statistics

before turning to machine learning in this innovative textbook ethem alpaydın offers an

alternative tack by integrating these subjects for a first course on learning from data

alpaydın accessibly connects machine learning to its roots in probability and statistics

starting with the basics of random experiments and probabilities and eventually moving
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to complex topics such as artificial neural networks with a practical emphasis and

learn by doing approach this unique text offers comprehensive coverage of the elements

fundamental to an empirical understanding of machine learning in a data science context

consolidates foundational knowledge and key techniques needed for modern data science

covers mathematical fundamentals of probability and statistics and ml basics emphasizes

hands on learning suits undergraduates as well as self learners with basic programming

experience includes slides solutions and code

conducting an in depth analysis of machine learning this book proposes three perspectives

for studying machine learning the learning frameworks learning paradigms and learning

tasks with this categorization the learning frameworks reside within the theoretical

perspective the learning paradigms pertain to the methodological perspective and the

learning tasks are situated within the problematic perspective throughout the book a

systematic explication of machine learning principles from these three perspectives is

provided interspersed with some examples the book is structured into four parts

encompassing a total of fifteen chapters the inaugural part titled perspectives comprises

two chapters an introductory exposition and an exploration of the conceptual

foundations the second part frameworks subdivided into five chapters each dedicated to

the discussion of five seminal frameworks probability statistics connectionism symbolism

and behaviorism continuing further the third part paradigms encompasses four chapters

that explain the three paradigms of supervised learning unsupervised learning and

reinforcement learning and narrating several quasi paradigms emerged in machine learning

finally the fourth part tasks comprises four chapters delving into the prevalent learning

tasks of classification regression clustering and dimensionality reduction this book

provides a multi dimensional and systematic interpretation of machine learning rendering it

suitable as a textbook reference for senior undergraduates or graduate students

pursuing studies in artificial intelligence machine learning data science computer science

and related disciplines additionally it serves as a valuable reference for those engaged in

scientific research and technical endeavors within the realm of machine learning the

translation was done with the help of artificial intelligence a subsequent human revision
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was done primarily in terms of content

in this book the author has made a wholehearted effort to cover all that you need to

know about probability and statistics in the field of data science and machine learning

the book starts by acquainting you to the basics and then moves towards the higher

building blocks and advanced concepts of the subject while also ensuring that a perfect

balance is maintained between the conceptual explanations mathematics every chapter

encompasses modular topics that have been explained in a succinct yet comprehensive

manner followed by intuitive examples that are not limited to the typical dice and coin

examples rather can be associated with a lot of real world use cases the book is

aligned with the probability statistics tutorial available on onestopml com which gets

updated with new content regularly thus just like a fine wine it starts getting better

with age this also means that not only do you get great content in the book but

through the site you also get the option to ask any questions that you may come

across while reading the book

this book presents a collection of selected papers that represent the current variety of

research on the teaching and learning of probability the respective chapters address a

diverse range of theoretical empirical and practical aspects underpinning the teaching and

learning of probability curricular issues probabilistic reasoning misconceptions and biases

as well as their pedagogical implications these chapters are divided into three main

sections dealing with teaching probability students reasoning and learning and education

of teachers in brief the papers presented here include research dealing with teachers and

students at different levels and ages from primary school to university and address

epistemological and curricular analysis as well as the role of technology simulations

language and visualisation in teaching and learning probability as such it offers

essential information for teachers researchers and curricular designers alike

this book is an interpretative presentation of the mathematical and logical basis of

probability and statistics indulging in some mathematics but concentrating on the logical

and scientific meaning of probability and statistical reasoning
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this book provides a versatile and lucid treatment of classic as well as modern

probability theory while integrating them with core topics in statistical theory and

also some key tools in machine learning it is written in an extremely accessible style

with elaborate motivating discussions and numerous worked out examples and exercises

the book has 20 chapters on a wide range of topics 423 worked out examples and 808

exercises it is unique in its unification of probability and statistics its coverage and its

superb exercise sets detailed bibliography and in its substantive treatment of many topics

of current importance this book can be used as a text for a year long graduate course

in statistics computer science or mathematics for self study and as an invaluable

research reference on probabiliity and its applications particularly worth mentioning are

the treatments of distribution theory asymptotics simulation and markov chain monte

carlo markov chains and martingales gaussian processes vc theory probability metrics

large deviations bootstrap the em algorithm confidence intervals maximum likelihood and

bayes estimates exponential families kernels and hilbert spaces and a self contained

complete review of univariate probability

colt

this book summarizes the vast amount of research related to teaching and learning

probability that has been conducted for more than 50 years in a variety of disciplines

it begins with a synthesis of the most important probability interpretations throughout

history intuitive classical frequentist subjective logical propensity and axiomatic views

it discusses their possible applications philosophical problems as well as their potential

and the level of interest they enjoy at different educational levels next the book

describes the main features of probabilistic thinking and reasoning including the contrast

to classical logic probability language features the role of intuitions as well as

paradoxes and the relevance of modeling it presents an analysis of the differences

between conditioning and causation the variability expression in data as a sum of random

and causal variations as well as those of probabilistic versus statistical thinking this

is followed by an analysis of probability s role and main presence in school curricula

and an outline of the central expectations in recent curricular guidelines at the primary
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secondary and high school level in several countries this book classifies and discusses in

detail the three different research periods on students and people s intuitions and

difficulties concerning probability early research focused on cognitive development a

period of heuristics and biases programs and the current period marked by a multitude of

foci approaches and theoretical frameworks
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