Chapter 1 textbook notes 

The scope of cognitive psychology 

· cognitive psychology was understood as scientific study of knowledge 
· hard to focus on just one thing to concentrate 
· many of your encounters with the world depend on your supplementing your experience with knowledge that you bring to the situation 
· amnesia; because of brain damage, lost the ability to remember certain materials (give key insights to what memory is for) 
· H.M. patient; memory lost because of brain surgery to control his epilepsy seemed unable to recall events occurring after his operation 
· Couldn’t remember his uncle’s death because of its amnesia 
· He didn’t know who he was- without memory there is no self 
· Scientific study of acquisition, retention and use of knowledge (knowledge is relevant to huge range of concerns) 
· Our self concept depends on knowledge (episodic knowledge) 
· Our emotional adjustments to world rely on memories 
· Our ability to understand a story we read or a conversation or any experiences depend on supplementing that experience with some knowledge 
· Cognitive psychology can help us understand capacities relevant to every moment of our lives, activities that don’t appear intellectual would collapse without the support of our cognitive functioning 

A brief history 

· cognitive psychology is ~ 50 years old (earliest book was by Ulric Neisser in 1967) 
· revolution in 1950s and 1960s represented in striking change in style of research used by most psychologists, new style was intended for studying problems; of memory, decision making and etc. 
· but this new type was exported to other domains and cognitive revolution changed the intellectual map of our field 

The years of introspection 

· in late 19th century scholars- Wilhelm Wundt (1832-1920) and his student Edward Bradford Titchener (1867-1927)- lunched the new enterprise of research psychology defining field for first time as endeavor separate from philosophy or biology 
· known as the father of experimental psychology 
· psychology needed to be concerned with the study of conscious mental events 
· the only way to study thoughts is for each of us to introspect or look within to observe and record the content of our own mental lives and sequence of our own experiences 
· this could not be casual, had to be trained= given vocabulary to describe what they observe and taught to be careful and complete as possible; trained to report on their experiences with min of interpretation 
· this type of research was disenchanted, because investigators were forced to acknowledge that come thoughts are unconscious and introspection was limited as research tool 
· Introspection is the study of conscious experiences and cant tell us about unconscious events but now it play a big role in mental lives 
· If we rely on introspection as means of studying mental events, we have no way of examining processes 
· But another problem with introspection= in order for science to proceed, must be some way to test its claims otherwise we have no means of separating correct assertions from false one (accurate from fictions) it needs some way of resolving disagreements 
· With introspection, this testability of claims is often unattainable 
· For science we need objective observations; not dependent on particular point of view or descriptive style= we achieve this by making sure the raw data are out in plain view so can inspect evidence to make sure no one is exaggerating 

The years of behaviorism 

· concerns led to abandon introspection as research tool they thought psychology was not a science if it relied on this method, instead psychology needed objective data and that meant researcher needed to focus on data that were out in the open for all to observe 
· someone behaviors are observable (so are objective) and stimuli in world are in same objective category; can measure and record these physical events 
· can record stimuli day after day and behaviors produce each day= can record pattern of behaviors changes with passage of time with accumulation of experience (learning history can be objective recorded and studied) 
· beliefs, wishes, goals and expectations are things that cant be directly observed cannot be objective recorded 
· need to rule out any discussion of mentalistic notions can only observe via introspection; need to avoid these invisible internal entities 
· this perspective led to behaviorist movement, a movement that dominated psychology in America for first half of the 20th century 
· it was a success and uncovered a range of principles concerned with how behavior changes in response to various stimuli and provide base for learning theory 
· by late 1950s, behavior could not be explained with reference only to objective overt events (stimuli and responses) 
· the way people act and they feel are guided by how they understand or interpret situation and not by objective situation itself (make wrong prediction if only focus on objective situation) demand that we don’t talk about mental entities like beliefs, memories cant be studied directly and scientifically, seem like it plays a role in guiding behavior and must consider these entities to understand behavior 
· to predict responses we need to refer to stimulus and to person knowledge and understanding 
· observable, objective aspects of these stimuli has little in common 
· stimuli that are physically different from each other have similar effects and some that are physically similar has different effects 
· meaning can depend on pragmatic rule 

The roots of cognitive revolution 

· explain or predict behavior we need to make reference to mental world (perception, understanding and intentions) because action is shaped by how they perceive situation and understand stimuli
· mental world to help explain behavior and to study mental world is introspection (but not possible) 
· solution to this problem is suggested by Immanuel Kant philosopher (1724-1804) 
· method known as transcendental method begin with observable facts and then work backward (causes that led to those effects) 
· this method is often called inference to best explanation at heart of most modern science (physicist uses this to study object that cant be seen directly) = visible effects from invisible cause, experiment is what give science its power, give scientist assurance that theories are correct
· psychologist can work in this fashion as well and that was a great contributions of cognitive revolution study mental process and that what we learn from limitations of behaviorism 
· need to study mental processes indirectly relying on fact that these processes invisible have visible consequences; measurable delays in producing a response, performance assessed for accuracy, errors. Examining these effects we can develop and test hypotheses about what mental processes must have been. Use this method to develop a science that doesn’t rest on direct observation 

Research in cognitive psychology: an example 

· Use Kantian logic to explain how people remember and pay attention or solve problems. Start with a memory task and hypothesize mental events and seek a best way to think about the data 
· For some data, sequence of events resemble processing steps that computer might use and other cases, might cast our hypotheses in terms of strategies a person is using or interferences making 
· Next step is crucial; hypothesis is tested by collecting more data, and seek to derive new prediction from our hypothesis 

Working memory: some initial observations 

· working memory, to emphasize that this is the memory you use for information that you are actively working on, it hold information in an easily accessible form so that the information is available when needed 
· this availability is promoted by factors; like size= working memory is hypothesized to have a small capacity 
· a way to measure working memory capacity is via span test; we read to someone a list of four items (e.g. 4 letters) they have to report it back immediately in sequence (increase the amount when succeed) this shows that working memory is limited in size and also provides a simple example of how we can learn about this memory properties by seeing how this memory influences observable performance 

Working memory: a proposal 

· procedure for measuring working memory span also puts another observation into view another effect where we need to seek a cause 
· when we measure people memory span they make errors 
· provides another clue about working memory nature and two British researchers; Alan Baddeley and Graham Hitch proposed a model to explain both this finding and many other results as well; their model starts by stipulating that working memory is not a single entity= it has several parts so they talk about a working memory system at the heart of this system is central executive= runs the show and does the real work 
· if need to analyze or interpret some info, assistant cant do it need executive for that. Assistant provide storage and is simple but extremely useful 
· info that will be needed but not right now can be sent off to assistants for temporary storage so in this way the executive isn’t burdened by the mere storage of this info so it can do other tasks (e.g. scratch paper to hold on info) 
· working memory’s assistants provide the same benefit and one of the most important assistant is the articulatory rehearsal loop (e.g. remembering number while reading something= the central executive was free to continue reading) 
· advantage; with storage handled by the helpers, the executive is available for other, more demanding tasks 
· to launch the rehearsal loop, you rely on the process of subvocalization or silent speech. Executive is needed to initiate this silent speech but then turn on to other matters (so holding numbers is then carried by inner voice) 
· subvocalization then produces a representation of these numbers in the phonological buffer (auditory image is create in the inner ear but fade away after a second or two but before, subvocalization can be used once again to create a new image, sustaining the material in this buffer) 
· rehearsal loop requires two elements working in tandem; subvocal speech and phonological buffer. These can store materials need in a moment so the executive isn’t needed to maintain these materials and is free to focus on other activities 

Evidence for the working memory system 

· Baddeley and Hitch proposed their model as an explanation for available evidence best way to explain facts collected (e.g. people make sound alike errors in span task because they are relying on rehearsal loop which involves mechanisms for actual hearing- memory stored as sounds 
· Using the Kantian logic; generating a hypothesis about unseen mechanisms to explain visible data- predictions to test hypothesis lead to solid scientific knowledge 
· Concurrent articulation task requires mechanisms for speech production, not available for other use including subvocalization 
· Mechanisms needed to control subvocal speech overlap with those needed for control and production of overt speech. If these mechanisms are in use for actual speech they are not available for subvocal rehearsal, so many experiments block rehearsal by requiring participants to say tah tah tah out loud 
(1) Original span test measured combined capacities for the central executive and the loop, when this test is taken, store some of the to be remembered items in loop and others via central executive 
· with concurrent articulation, loop is not available for use and so we are now measuring capacity for working memory without the rehear loop, should predict the articulation, cut memory span drastically 
(2) with visually presented items, concurrent articulation should eliminate the sound alike errors 
· saying tah tah tah blocks use of articulatory loop and this loop that sound alike errors arise 
(3) we can also test people’s memory spans by using complex visual shapes (by drawing what they have just seen)- if use shapes that are not easily named, then the shapes cannot be rehearsed via inner voice/inner ear 
· with these stimuli, should be no effects of concurrent articulation, if people aren’t using the rehearsal loop there should be no cost attached to denying them use of the loop
· rehearsal loop only required for storage, other operations are not compromised if the loop is unavailable 
· concurrent articulation blocks use of loop but no effect on ability to read brief sentences 
· loop has no effect when reading more complex sentences because these require analysis and storage of interim steps and need entire working memory- executive and assistants 

The nature of the working memory evidence 

· claims about inner ear and voice useful and accurate 
· manipulate concurrent articulation and manipulate stimuli (testing memory for visual shape) and look at performance and measure the speed of performance and ask how its influenced 
· gather data from other source
· we can draw evidence from the realm of cognitive neuroscience- study of the biological basis for cognitive functioning
· because of specific forms of neurological damage, some people have no ability to move muscles and summer from anarthria- an inability to produce overt speech, but data show that they show sound alike confusions in their span data and other with use of rehearsal loop= actual muscle movement aren’t needed for subvocalization because results are the same without these movements
· inner speech relies on the brain areas for planning and controlling muscle movement of speech and not movements themselves. Use of observations from neuropsychology concerned with how various forms of brain dysfunction influence observed performance 
· no brain damage, when engaged in working memory rehearsal, activity is observed in brain areas that we know involved in spoken language and perception of spoken language – suggest that inner voice and inner ear are more than casual metaphors instead inner voice use brain mechanisms used for overt speech and inner ear use ordinarily used for actual hearing 
· gain insights from diverse populations (deaf rely on other assistant for working memory, inner hand rather than inner voice) can make error “same hand shape” 
· build argument with multiple lines of evidence because no line of evidence is decisive by itself 

Working memory in a broader context 

· if we understand working memory, we move toward an understanding of this far broader set of problems and issues 
· children lack knowing what articulatory rehearsal is can be a problem in learning to read and rehearsal loop important in leaning new vocab and new language 


Notes from workbook chapter 1

Demonstration 
1.1. The articulatory rehearsal loop 

· cognitive psychology relies on a wide range of methods, depend on measurement or analyses of data patterns 
· harder to re say number by saying tah tah tah disrupt your performance because it occupied your rehearsal loop 

1.2 sound based coding 

· sound based errors when holding info in working memory, because storage relies in part on auditory buffer “inner ear” which relies on mechanisms used for hearing 

Applying cognitive psychology 
Research methods; testable hypotheses 

· science cant be based on someone’s opinion on world or interpretation of facts 
· need to based on facts themselves; if evidence are weak, need to find more, and if claim doesn’t fit with facts need to set claim aside= need to test claim make sure they fit facts 
· science is possible only if claims are testable 
· claim about birthdays is opinion not fact, claim not testable if hold opposite opinion 
· hypothesis need to be framed precisely can check the facts 

Cognitive psychology and education 
Enhancing classroom learning 

· educational psychology- ask question about how students learn, use what they learn and what teachers can do to improve educational process 
· education psychology linked to issues of motivation other questions in developmental psychology try and understand how education process can be tuned to match the developmental status of growing child 
· other issue tied to social psychology and other to cognitive; how can be more effective in learning new materials 

Cognitive psychology and the law
Improving the criminal justice system 

· research show what it means to be rational and what functions of consciousness might be 
· but research has pragmatic implications with studies providing important lessons conduct our daily lives 
· working in implication of cognitive psychology for criminal justice system is surprising
· understand of attention, memory, reasoning and judgment directly relevant to what happens in legal system to improve courts procedures    
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