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      Preface

      
      
      This book describes essential learning theories and how they are applied in a teaching
         and learning situation. It was written with three specific audiences in mind:
      

      
      
         
         	
            Practicing teachers. If you are a practicing teacher, you may recognize many of these theories from an
               educational psychology course taken as part of your teacher preparation program. Back
               then, it is likely that these ideas may have seemed abstract and far removed from
               what you would need to be an effective classroom teacher. Now that you have been immersed
               in an authentic teaching situation, it is good to revisit these theories. You will
               find that you will now have a much deeper understanding of these theories and will
               be able to see many more possible applications.
            

         

         
         	
            Preservice teachers. If you are a preservice teacher, you may be taking a course related to educational
               psychology. Most educational psychology textbooks contain far more information than
               could possibly be learned in any meaningful way in a single semester by human beings
               who are encountering these ideas for the first time. As well, most educational psychology
               textbooks are expensive and contain far more “extras” and “supplementary” material
               than needed. This book describes just the basic essence of these theories, using as
               few words as possible and a limited amount of academic jargon. This will enable you
               to quickly understand the salient elements of these theories.
            

         

         
         	
            Decision-makers. Finally, if you are a school administrator, school board member, legislator, or anybody
               involved in making decisions related to schools or classrooms, this book can help
               you make better decisions. Too often, regulations, mandates, laws, standards, policies,
               or important decisions about what goes on inside a school or classroom are based on
               people’s own experience as students. This kind of decision is called an “I-think-isms.” An I-think-ism is something that you think to be true or what seems
               to make good sense but is not supported by research or research-based theories. Neither
               of these are a good basis for educational decision-making.
            

         

         
      

      
      Video Minilectures

      
      There are minilectures related to the content found in each chapter. These minilectures
         are between two and eight minutes in duration and organized by chapter. If you are
         a student, they can be used to help you understand the content. If you are an instructor,
         please feel free to use them for online or hybrid courses. These can be found at www.OPDT-Johnson.com.
      

      
      
   
      Part I

      Background

      
         
         
      

      
      Chapter 1 provides background information related to theories, learning, and becoming
         an expert teacher.
      

      
      
         
         	
            Chapter 1: Theories, Learning, and Learning to Teach

         

         
      

      
      
      Chapter 1

      Theories, Learning, and Learning to Teach

      
         
         
      

      
      Theories

      
      In the chapters that follow, you will encounter several different learning theories.
         The word theory is often associated with an untested idea or an unsupported supposition. It is also
         used to describe one’s conception about how things work. However, when used in an
         educational or scientific context, the definition of a theory is a bit more precise.
         Here a theory is a way to explain a set of facts. Put another way, if reality were
         a dot-to-dot picture, a theory would be a way to connect a set of data dots. Each
         of the data dots in this picture is created by research.
      

      
       Accepted theories connect a wide array of data dots. These theories have been confirmed
         through a variety of different types of research studies and observations conducted
         over time. Accepted theories are then used to understand, predict, and describe phenomena.
         They can also be used to support existing practices or as the basis for designing
         new ones.
      

      
      Different theories connect different data dots in different ways, resulting in a variety
         of theoretical pictures, each advocating slightly different practices and practical
         applications. As well, there is often considerable overlap between theories. You will
         see this overlap when you encounter slightly different versions of the same idea described
         in various places.
      

      
      Learning

      
      Described here are five general observations about learning and humans. Many of these
         ideas are described in various form from different theoretical perspectives in the
         chapters that follow.
      

      
      
         
         	
            Learning is something humans do from the moment of birth to their last days. As babies, we learn to associate certain stimuli with pleasurable experiences and
               other stimuli with less pleasurable experiences. Throughout our lives, we are constantly
               interacting with stimuli (both internal and external). These many and varied stimuli
               help us form associations, add knowledge to the file cabinets in our heads, strengthen
               neural pathways, develop new insights, and generate new ideas.
            

         

         
         	
            Humans are naturally inclined to learn. Our big human brains are hardwired to acquire knowledge and to understand phenomena.
               We are curious creatures who inherently try to make sense of the world that confronts
               us. It is this natural inclination that has enabled our species to evolve from early
               times. Teaching is effortless when we are able to align learning experiences with
               this natural inclination. It is much harder when what and how we teach are not aligned
               with this natural inclination.
            

         

         
         	
            Human learning is effortless if the material to be learned is interesting or relevant. If learners actually want to learn what is being taught, teaching is effortless,
               and learning is easy. Using learning material that is perceived to be meaningless,
               boring, or irrelevant makes teaching and learning more difficult. Learning material
               can be made relevant by connecting it to learners’ needs or personal interests or
               by presenting the learning material in ways that are compelling or amusing or that
               arouse curiosity.
            

         

         
         	
            Human learning is effortless if instruction is aligned with how humans learn. Humans learn through play, application, conversation, social interaction, exploration,
               trial and error, discovery, experience, inquiry, and a variety of other ways.
            

         

         
         	
            Human learning is cyclical not linear. Humans learn things by revisiting them many times at successively higher levels.
               You cannot present information just once and expect them to have learned it. Humans
               need to revisit skills and concepts several times and in different circumstances.
               With each visit, we learn at increasingly higher levels.
            

         

         
      

      
      Being and Becoming an Expert Teacher

      
      It is naïve to think that a finished teaching product can be created in four semesters
         of any teacher preparation program. These programs instead provide the knowledge and
         skills for preservice teachers to begin their journey toward being and becoming skillful
         professionals and, eventually, expert teachers.
      

      
      A body of knowledge is an essential component of being and becoming an expert in any
         domain (Sternberg and Williams, 2010). There are four kinds of knowledge necessary
         for teaching expertise: pedagogical knowledge, pedagogical content knowledge, content
         knowledge, and knowledge of learners and learning (Bruer, 1999; Darling-Hammond, 1999;
         Eggen and Kauchak, 2007).
      

      
      
         	
            
            Pedagogical knowledge. This is knowledge of general teaching strategies used to impart information, teach
               skills, or enhance learning in all subject areas. This includes strategies such as
               cooperative learning, expository teaching, discovery learning, problem-based learning,
               inquiry, universal design for learning, and various forms of multilevel instruction
               (Johnson, 2017). Expert teachers have a toolbox filled with an assortment of these
               strategies that can be used with a variety of students in a variety of situations.
            

         

         
         	
            Pedagogical content knowledge. This is knowledge of teaching strategies used to teach specific content or skills.
               For example, expert teachers know the best strategies for teaching reading (Johnson,
               2016), science, math, writing, or other content areas.
            

         

         
         	
            Content knowledge. This is a body of knowledge related to the subject matter that is to be taught. Expert
               teachers have subject area expertise. For example, math teachers know a lot about
               math, social studies teachers know a lot about social studies, and so on. This body
               of knowledge guides the expert teacher in deciding what is taught and in what order.
               Expert elementary and special education teachers often are required to have expertise
               in a variety of areas.
            

         

         
         	
            Knowledge of learners and learning. This is knowledge of the learning process, learning theories, and human development
               as it relates to social, emotional, intellectual, moral, and personal development.
               Expert teachers know about their students and how these students best learn. This
               book is designed to help increase your understanding of this type of knowledge.
            

         

      

      
      
   
      Part II

      Neurological Learning Theory

      
         
         
      

      
      Chapters 2 and 3 examine neurological learning theory. This theory describes the function
         of the brain as learning occurs. From this perspective, learning is making new neural
         pathways, strengthening neural pathways, creating new neural networks, or expanding
         existing neural networks.
      

      
      
         
         	
            Chapter 2: Neurological Learning Theory

         

         
         	
            Chapter 3: Applying Neurological Learning Theory

         

         
      

      
      
      Chapter 2

      Neurological Learning Theory

      
         
         
      

      
      Learning and the Brain

      
      The brain is our learning organ. The human brain has three parts: the brain stem,
         the cerebellum, and the cerebrum. The brain stem, sometimes called the reptilian brain or lower brain, is the oldest most primitive
         part of the human brain. It regulates our life support systems and things within our
         body that do not take conscious thought.
      

      
      The cerebellum is a small part of the brain that plays an important role in motor control. It takes
         input from other parts of the brain, the spinal cord, and sensory receptors, to coordinate
         the movements of the muscles and skeleton.
      

      
      The cerebrum is the largest part of the brain; it is covered by a thin layer called the cerebral cortex. This is responsible for the higher cognitive functions such as thinking, reasoning,
         imagination, decision-making, and problem-solving. The cerebral cortex is divided
         into four sections called lobes. Each lobe is associated with certain types of thinking:
      

      
      
         
         	
            Frontal lobe: reasoning, decision-making, emotions, problem-solving, and parts of
               speech
            

         

         
         	
            Parietal lobe: movement, perception of stimuli, taste, recognition, and orientation

         

         
         	
            Occipital lobe: visual processing

         

         
         	
            Temporal lobe: memory, speech, and perception and recognition of auditory stimuli
               
            

         

      

      
      An Integrated Whole

      
      There are two halves, or hemispheres, to the brain that are connected by the corpus callosum. Each side of the brain has some specialization; however, the brain works holistically.
         That is, the two sides work as an integrated whole communicating back and forth. Thus,
         while people may be better able to process certain types of data, there are no such
         things as left-brained or right-brained people. In the same way, while there are certain
         areas of the brain that seem to specialize in certain types of tasks, there are not
         specific parts that are completely responsible for any one function. Instead, thinking
         is distributed across many areas of the brain.
      

      
      Creating Neural Networks

      
      Most of what we call thinking and learning occurs in the cerebrum, specifically the
         cerebral cortex, where there are billions of brain cells called neurons. Each neuron is like a minicomputer that transmits and receives electrochemical signals
         in the form of nerve impulses. Each neuron can send up to fifty thousand messages
         per minute. Multiply this by the one hundred billion to two hundred billion neurons
         in our brains, and you begin to understand the power of this human-brain-computing-device.
      

      
      From a neurological perspective, learning of any kind is a matter creating neural
         networks and strengthening neural pathways. When stimuli in the external world are
         perceived, relevant sense organs send signals to various part of our brain where neurons
         are stimulated. (Neurons can also be stimulated by other neurons as well. For example,
         the very act of thinking stimulates neurons and related neurons.) Once stimulated,
         a signal in the form of an electrical impulse is sent down a long fiber of the individual
         neuron called an axon (see figure 2.1). At the end of the axon there is a gap, called a synapse, that separates the neurons. Here the electrical impulse triggers a chemical release
         (neurotransmitter) that crosses the gap. The neurotransmissions are received on the other side of the
         gap by neuroreceptors, found at the end of a shorter, branching fiber of another neuron called a dendrite. The dendrite brings the signal up to the neuron. The signal then continues its journey
         down the axon to the next neuron and beyond.
      

      
         Neuron.

            https://www.vectorstock.com/royalty-free-vector/a-single-neuron-vector-20206887.
            

         

      

      Stimulated neurons automatically send and receive messages to and from all the surrounding
         or related neurons. As new neurons become linked up, neural pathways are created, existing pathways are strengthened, and more sophistical webs or neural networks are formed (see figure 2.2). These neural networks facilitate the processing of new
         and related information. In other words, new learning and experiences create new and
         more expansive neural networks, making it easier to make connections with other new
         and related information and experiences. These neural networks represent the information
         in the head that is used to make sense of new information. Thus, learning begets more
         learning. The more we learn, the easier it becomes to learn more.
      

      
         
         Neural network.

            https://pixabay.com/ (royalty free).
            

         

      

      
      We Create Our Own Reality

      
      At birth, billions of neurons exist in our brain like a gigantic dot-to-dot picture;
         but for the most part the dots are not
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