

    
        
          Cognitive Psychology: A Guide to Neuropsychology, Neuroscience and Cognitive Psychology

        

        
        
          An Introductory Series, Volume 2

        

        
        
          Connor Whiteley

        

        
          Published by CGD Publishing, 2021.

        

    


COGNITIVE PSYCHOLOGY

A GUIDE TO NEUROSCIENCE, NEUROPSYCHOLOGY AND COGNITIVE PSYCHOLOGY.

––––––––

CONNOR WHITELEY

No part of this book may be reproduced in any form or by any electronic or mechanical means. Including information storage, and retrieval systems, without written permission from the author except for the use of brief quotations in a book review.

This book is NOT legal, professional, medical, financial or any type of official advice.

Any questions about the book, rights licensing, or to contact the author, please email connorwhiteley@connorwhiteley.net 

Copyright © 2021 CONNOR WHITELEY

All rights reserved.

ACKNOWLEDGMENTS

Thank you to all my readers, without you I couldn’t do what I love.


Table of Contents

Title Page

Copyright Page

INTRODUCTION

PART ONE: | MEMORY

CHAPTER 1: INTRODUCTION TO MEMORY

CHAPTER 2: RETRIEVAL OF MEMORIES

CHAPTER 3: MULTI-STORE MEMORY MODEL

CHAPTER 4: WORKING MEMORY MODEL

CHAPTER 5: RELIABILITY OF MEMORY

CHAPTER 6: EPISODIC MEMORY

CHAPTER 7: EMOTION AND MEMORY

PART TWO: | DECISION-MAKING, THINKING AND TECHNOLOGY

CHAPTER 8: DECISION-MAKING AND THINKING

CHAPTER 9: VISUAL IMAGERY

CHAPTER 10: BIASES IN DECISION-MAKING

CHAPTER 11: DECISION NEUROSCIENCE

CHAPTER 12: COGNITION IN A DIGITAL WORLD

PART THREE: | THE PSYCHOLOGY OF NEUROSCIENCE OF LEARNING

CHAPTER 13: LEARNING: HABITUATION AND THE BASIS OF LEARNING

CHAPTER 14: TYPES OF LEARNING

CHAPTER 15: BIOLOGY OF LEARNING AND MEMORY

CHAPTER 16: SCHEMA

PART FOUR: | SOCIAL COGNITION AND | EMPATHY

CHAPTER 17: SOCIAL COGNITION, EMPATHY AND MIRROR NEURONS

CHAPTER 18: EMOTION

CHAPTER 19: EMOTION THROUGH A SOCIAL PSYCHOLOGY LENS

CHAPTER 20: EMOTION AND COGNITION

CHAPTER 21: HOW DOES EMOTION INFLUENCE COGNITION?

CHAPTER 22: HOW DOES COGNITION INFLEUNCE EMOTION?

CHAPTER 23: HOW COGNITION CAUSE EMOTION?

CHAPTER 24: THE CONSCIOUS

CHAPTER 25: THE BASIS OF THE CONSCIOUS

PART FIVE: | LANGUAGE

CHAPTER 26: LANGUAGE

CHAPTER 27: HOW DO WE LEARN A LANGAUGE?

PART SIX: | ATTENTION, RECOGNITION, ALTERED FUNCTIONS AND | CONTROLS

CHAPTER 27: ATTENTION

CHAPTER 28: OBJECT RECOGNITION

CHAPTER 29: FACIAL RECOGNITION

CHAPTER 31: ALTERED COGNITIVE FUNCTIONS

CHAPTER 31: COGNITIVE CONTROLS

BONUS CHAPTER: DOES THE HUMAN BRAIN TREAT OBJECTS AND FACES DIFFERENTLY?

BIBLOGRAPHY

	[image: ]
	 	[image: ]


[image: ]

INTRODUCTION

[image: ]


Out of everything that psychology investigates, I think cognitive psychology has to be one of my favourites.

Whilst it is not as interesting as forensic psychology. Cognitive psychology is still great, and I love writing about it.

Since cognitive psychology is the subfield of psychology that focuses on the mind and how mental processes impact human behaviour.

From memory to how we think to emotion and more cognitive psychology investigates some fundamental aspects of our behaviour.

Because who are we if we can’t remember?

I promise that’s the only big question I ask in the book.

And another reason why cognitive psychology is so interesting is because it can be broken down into a few subareas. These subareas allow us to examine human behaviour in more depth from different approaches.

For example, experimental cognitive psychology allows us to conduct experiments on healthy individuals so we can measure their behaviour to shed light on cognitive processes. As well as we can use cognitive neuropsychology to experiment with brain-damaged patients to increase our understanding of cognitive processes. This is used a lot in the book.

Furthermore, in cognitive psychology, we need to develop models to explain how our mental processes work. This is where computational cognitive science comes in.

Lastly, cognitive neuroscience means we can try to understand how cognition is implemented in the brain. Meaning this allows us to put our theory into practice and see does it work. 

Who Is This Book For?

That’s a brilliant question.

Personally, I strongly believe this book is for anyone interested in learning more about cognitive psychology.

Whether you’re a high school or university student, a trained psychologist or just someone wanting to learn about psychology. Then you should find this book very useful.

As it gives a great in-depth explanation of a wide range of cognitive psychology topics, all in an engaging and easy-to-understand way.

I promise this is not another boring psychology textbook!

Who Am I?

Personally, I always love to know who the author is, so I know the information will be good.

In case you’re like me, I’m Connor Whiteley, an author of over 30 books and over 15 of which are psychology books. Their topics range from biological psychology to social psychology to the depths of Clinical psychology.

In addition, I’m the host of the weekly The Psychology World Podcast where you can listen to me talking about a range of psychology topics each week. Plus, I have the occasional guest. Including USA Today and New York Times Best-selling author J. F Penn.

Finally, I am a psychology student at the University of Kent, England.

Now that you know who I am, please read on to find out more about the amazing topic of cognitive psychology!
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CHAPTER 1: INTRODUCTION TO MEMORY
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As I flick through my notes, I remember all the lectures, the good and the bad ones, as the information that I learnt came back to me.

Even when I’m writing my sci-fi fantasy fiction, I am recalling and remembering inspirations and ideas.

So even with these two quick examples, you can see that memory is a vital part of our lives and if you search your day to day life then you are constantly learning information to remember it later.

Hence, the first section of this Cognitive Psychology book is dedicated to memory and how it works.

But first- what is memory?

The definition is a cognitive process involving encoding, storing and retrieving information.

Yet I believe a more friendly definition is a mental process that involves the recording, storing and the retrieving of information about facts or an event.

A typical example would be your partner telling you to buy some milk on the way home from work, simple but it will help.

Therefore, you encode the information that you need to get milk on the way home into your memory then you store that information in your memory throughout the day. Until you retrieve the information at home time as a reminder that you need to get milk.

The Basics of Memory:

In its most basic form memory has three critical stages that information goes through and these are the core features of the models of memory that we’ll look at later:

	Acquisition is the process of obtaining information and placing it into memory.

	Storage is the holding of the information in an enduring form in the mind.

	Retrieval- the point where we draw information to use in such a manner.


Acquisition:

When we learn information, this process of memory acquisition can be intentional or by accident, but in both these cases the learner or person is paying attention to the information and it is this intellectual engagement that is stored in the memory.

TIP: therefore, a possible tip is when you’re revising or wanting to learn information try and be engaged in the material and that should help you. You can even fake your engagement if you need to.

Retrieval Paths:

Another core feature of memory is the idea of retrieval paths as it is easier to remember information that is connected to other memories.

Therefore, when we retrieve information these connected memories can form retrieval paths.

This is similar to how the idea of memory palaces work.

However, more research is needed to explain how memory traces are represented in the brain.

For example, is there a physical mark in the brain because of these traces?

But evidence suggests that different areas of the brain store different parts of a memory. Such as touch, feel and emotion.

For instance, the different components of a fight; like the emotion; would be stored in another area than the pain.

Memory Consolidation:

For a long-term memory to be formed, the memory must go through a memory consolidation process.

This is where new neural connections are made.

The need for consolidation can be found in cases where this process has been disrupted. Such as in cases of retrograde amnesia.

Memory Retrieval:

As you will see in future chapters about memory, the ability to retrieve or remembering the information is vital and in terms of the retrieval of memories, it can sometimes fail completely or partially.

This can result in the ‘tip of the tongue’ effect.

However, whether or not a retrieval cue; something that helps you to remember the information; is helpful depends on if the cue created the context of the information learnt.

As a result of if it did then the individual could use the context’s retrieval paths to retrieve the memory.

Forgetting:

Everyone forgets things and despite it being annoying and sometimes arguments can break out because we have forgotten something, many cases of forgetting can be simply understood as inadequate encoding. This is where the information never got into the memory in the first place.

As supported by fMRI data that shows differences in brain activity for information that was later remembered and later forgotten.

Generally, forgetting increases as the time since the information was acquired gets longer but the causes are still being debated.

One theory proposes that memory traces simply decay.

Another theory proposes that the production of new memories promote retrieval failure.

Inference can also result from the mixing together of memories.

These intrusion errors can be clearly seen in the misinformation effect where memories blur together.

Another type of memory error is when people correctly realise that an idea or concept is familiar, but they get it wrong about why it is familiar.

This is because familiarity and recollection are involved in two different memory systems.

Types of Memory:

As a final note on our introduction to memory, we’ll have a quick look at the types of memory as it can be divided into two types:

	Explicit memory- conscious memory 

	Implicit memory- unconscious memory


Furthermore, explicit memory can be broken down into:

	Episodic memory- remembering specific events

	Semantic memory- general knowledge


Whereas Implicit memory that is revealed by indirect tests can be broken down into

	Procedural- how to do something

	Priming- when because of having been exposed to one stimulus, this stimulus influences your response to the next stimulus.

	Perceptual learning- sensory systems improve through lived experiences.

	Classical conditioning- see a later chapter


Moreover, findings from healthy and brain-damaged people have shown a clear difference between explicit and implicit learning.

As a result, different areas of the brain activate for different types of learning.

The pre-frontal cortex for explicit learning.

The Striatum for implicit learning.

However, the relationship is complicated as the underlying systems for the explicit and implicit learning probably both interact with each other.
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CHAPTER 2: RETRIEVAL OF MEMORIES
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Focusing on the Long Term Memory, how do we remember things and how do we retrieve information that’s stored in the Long Term Memory?

Importance of Context:

When it comes to retrieving memories the condition under which the memories was encoded is only one side of the story because memory performance is affected by the conditions we try to retrieve the memories under as well.

Context Reinstatement:

The physical context has no effect on memory if the mental perspective doesn’t change.

In fact, the physical setting only impacts memory indirectly and only if the physical setting helps us to recreate the setting in which the memory was encoded in. (Smith, 1979)

In other words, when the detectives take the victim back to the scene of the crime in TV Dramas. It probably doesn’t do much to the victim’s memory.

Memory Traces:

These are important for the retrieval of information and the subsequent ‘remembering’ of information as memory traces are physical records of memories in the brain.

These are formed through maintenance rehearsal. This is where you keep rehearsing it and this keeps the information in the short-term memory for a while.

Although, this isn’t very effective for transferring the information into the long-term memory.

In addition, you have elaborative rehearsals. This is when you think about the information continually and you associate it with things that are already known.

A common example of this is a memory palace.

Levels of Processing Theory:

Another theory or aspect of memory that increases the likelihood of you remembering something is the levels of processing theory.

This theory looks at whether greater activity in processing leads to better memory.

For example, if you only read a list of words; shallow processing; then this leads to lower activity.

Whereas deep processing leads to higher activity. This is whether you read and imagine the words in the list in your mind.

Additionally, Laik and Lockhart (1972) found that after a delay. It’s easy to remember the deep processing words.

Another level of processing is called: deepest processing meaning does the word you’ve trying to remember fit into the sentence. This links back to elaborative rehearsal.

For instance, if you need to remember the word: cat.

Then it’s easier to remember the word in this sentence:

The cat ate the food.

Instead of the sentence:

The cat laid the eggs.

––––––––
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SELF-REFERENCE:

Interestingly, Rogers et al (1979) found that words heard with a self-referencing question were three times more likely to be remembered compared to words without the self-referencing.

The reason for this finding is because of a certain type of deeper processing.

As the self-referencing allows you to make connections with your own life. In return, this creates more retrieval cues.

Meaning you’re more likely to remember the word dog when asked:

How’s your dog today?

Compared to being asked:

What’s that dog called again?

Multiple Trace Theory:

This theory proposes that we can make connections between multiple pieces of information. Giving us multiple memory traces as well as it gives us multiple ways to retrieve the word or information. (Retrieval paths)

––––––––
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MEMORY DYSFUNCTION:

It is a great shame that memory isn’t perfect and that memory dysfunctions can occur. For example, amnesia means the loss of the ability to acquire or retain memories.

In addition, people who sadly suffer from retrograde amnesia have an inability to access old memories but an ability to form new memories.

Yet people who unfortunately suffer from anterograde amnesia can’t form new memories.

Multiple and Single Memory Systems:

Building upon this theory, it is thought that multiple different memory systems exist and whilst there might be different types of systems, we don’t know how different they are?

There be different types, but how are they different?

In general, it is believed these multiple systems are a collection of processes operating differently or independently from one another. As well as these systems are thought to be supported by different brain regions that perform qualitatively different computations. (This is a much more complex way of saying they perform different functions or deal with different types of memory)

On the other hand, there’s the idea that there is only one memory system, but multiple processes are occurring, or multiple ways the single system is accessing its content.

Problems with Task-Based Analysis

As you'll see throughout the book, a lot of memory research is done using task-based research. You'll see what I mean in the rest of the book but these direct memory tests (where the task tests directly) and the indirect tasks (the tasks measures implicit memory) don’t exclusively test implicit memory since amnesias may have enough explicit memory left to perform easier tasks.

In other words, these tasks are not as perfect as believed because people do aren't meant to have explicit memory could still have enough left to use it. This would affect your data.

Another problem, that features in Developmental Psychology too, is there are many ways to solve a specific task that healthy people could use and people could use explicit memory in indirect tests.

Again, these would cause you no end of problems because you would believe you got your results from implicit memory when in reality your results would be based on explicit memory.

Also, if you were thinking it would be simpler to measure behaviours and forget using task-based activities. The problems with behaviour measuring are they measure cognitive output but they might be sensitive enough to measure processes.

Also, in cognitive psychology, we aren't as interested in behavioural output as other areas. In this area of psychology, we care about the cognitive processes that led to the behavioural output.

Overall, the main problem will all of this is it's still correlational and to establish cause and effect we need to manipulate brain functioning. This is where some fun techniques from Biological Psychology comes in.

For example, Transcranial magnetic/ electrical stimulation allows us to inhibit certain areas of the brain for short periods of time, as well as both techniques can enhance or inhibit neural processes.

However, the relationship between parameters of stimulation and mechanism of actions are not fully known.

Interestingly, we are developing new, more advanced imaging methods that will allow us to use clever designs to enable us to study the neurocognitive processes that are associated with encoding and the retrieval of different types of explicit and implicit memory.

Yet these techniques are correlational and we need brain stimuli techniques (techniques that allow us to manipulate the brain) to tell us if the various neurocognitive processes in question are causally linked to memory.

Also, Cooper et al (2017) suggests the Hippocampus is important for both the encoding and retrieval of explicit memories. 
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CHAPTER 3: MULTI-STORE MEMORY MODEL
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In psychology, there is a massive range of models to describe and explain how memory works and in the next two chapters, we’re going to be exploring them.

The Multi-store memory model (MSM model):

This model was made up by Atkinson and Shiffrin (1968)

It’s made up of three parts:

	The sensory memory- this is where information comes into the memory through our senses. Such as taste, touch, hearing, smell and sight. The amount of information that can be stored here (memory capacity) is unlimited, but this is probably because the information lasts here for a second, but in some cases, it can last for less than 200th of a second.

	The short-term memory (STM)- if the information is deemed important and you pay attention to it then it goes into the STM. Here the memory capacity is limited to about 6-8 pieces of information,  but the information can stay here for a few minutes.

	Long term memory (LTM)- the MSM model believes that if the information is rehearsed enough and if enough attention is paid to it then it can end up here in the LTM. Here the memory capacity is unlimited, and it's proposed that the information can last a lifetime.


However, at each of these stages, the information is open to memory decay or displacement. Meaning that the information; in essence; is forgotten and doesn’t get remembered.

In fact, when we say that we’re forgotten information. Like: when one of our parents tells us to do something and we ‘forget’ what’s actually more likely is that the information never got encoded in the first place. In other words, it never entered our memory.

––––––––
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CRITICALLY THINKING:

Before we move onto the studies supporting the model. Let’s think about the model itself.

One good thing about the model is that it does explain memory well in a simple and easy to follow way. 

Do you agree?

On the other hand, I believe that its simplicity is its downfall because if the memory was that simple. We would all be memory experts. 

But one of its other main faults is that it’s built on the assumption that you need to rehearse/ repeat information for it to be stored in the LTM. However, how many times have we all read something once and be able to recall it. A few hours later without needing to reread or repeat it? I have and chances are we all have. Maybe not the reading example but probably something else. Like: what happens in a funny video or a conversation at work.

Let’s move onto the evidence for the model.

Bradley (1966):

Participants were given lists of words that were:

	acoustically similar (e.g. cat, mat)

	acoustically different (e.g. pen, cow)

	semantically similar (e.g. boat, ship)

	semantically different (e.g. book, tree)


Then their ability to remember (recall) the words were tested.

The results showed that in the STM there was a better recall of acoustically different than acoustically similar words.

There were more errors with similar sounding words than distinctly sounding words.

In addition, there was a slightly better recall of semantically different words than semantically similar words.

In conclusion, information is encoded acoustically because recall is affected by the sound of words in the STM.

Bradley (1966):

Participants were given the same lists of words in the previous experiment for STM and their recall of the words was tested

In LTM, no difference in recall of acoustically different and acoustically similar words.

The results showed much better recall of semantically different words than semantically similar words.

In conclusion, in the LTM, there is semantic encoding because recall is affected by the meaning of the word.

Critically Thinking:

As both experiments were practically the same their evaluation will be done together.

Both experiments were potentially ecologically valid; how far can we apply the findings to the real world; because people do remember information by reading it either as a block of information; in a book; or in a list. 

Equally, the study is generally low in ecological validity because how many people actually remember information from lists made up of words sounding and meaning similar and different things? 

A more ecologically valid version of this experiment could possibly be the participants were asked to remember information from a textbook if they were a student, for example.

Summary:

The Multi-Store Memory model is a three-step model that explains memory as information that is repeated and given attention as it flows from the sensory memory to the STM to the LTM.

The first Bradley (1966) study showed that information in the STM is encoded according to sound.

Whereas the second study shows that information in the LTM is encoded according to meaning.
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CHAPTER 4: WORKING MEMORY MODEL
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Now that we’ve seen one way of how memory works, we’re going to look at another model that goes into memory in more depth.

The Working Memory Model (WMM) was formulated by Baddeley and Hitch (1974) and it’s made up of several sections.

But first Working Memory is memory that is temporarily activated so the information can be manipulated and applied to a specific problem.

Difference between the Short Term Memory and The Working Memory:

The difference is that the Working Memory involves you processing information differently than Short Term Memory as well as the Working Memory is Short Term Memory that is temporally activated when it manipulates the information for a complex task.

The Components of the Working Memory Model:

Central Executive:

This first section controls the memory and it allocates information to the subsections, as well as it deals with the task. Like: mental arithmetic and problem-solving. 

Then you have the three subsections of the STM. 

Visuospatial Sketchpad

This stores as well as processes information in a visual or spatial form. 

Phonological Loop:

This section deals with spoken and written material and it’s made up of two parts:

	Phonological/acoustic Store– this store is linked to speech and perception and it holds information in a speech-based form for a few seconds.

	Articulatory control process- this section is used to repeat and store verbal information from the phonological store.


Episodic Buffer:

The last section is the episodic buffer which connects the Visuospatial sketchpad with the phonological loop.

Following being stored in the STM information can then be stored in the LTM if it doesn’t get displaced or decay.

Critically Thinking:

The model has great explanatory power as it allows us to explain a range of
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	Recite the alphabet.

	Count numbers.

	Alternate between numbers and letters.
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