Chapter 14 – Applied Cognitive Psychology

· Broadbent (1980)
· When psychologists examine applied settings, such as the workplace, they quickly discover important aspects of behaviour that may be overlooked in other forms of investigation. 
· Working in applied settings may lead not only to the solution of practical problems, but also may provide information about basic psychological processes not obtainable in any other way.
· Problem-centered versus method-centred – Maslow (1946)

· Cognitive psychology can be so concerned with doing methodologically correct studies that it loses sight of the practical problems that need to be addressed.
· A problem-centered cognitive psychology runs the risk of methodological sloppiness.

· Applied cognitive psychology requires a delicate balance between being problem0centred and being method-centred.

Human Error
· One of the central concerns of applied cognitive psychology always has been the discovery of ways to reduce the tendency we all have to make errors in a variety of situations.
· Activation-trigger-schema theory – Norman (1981)
· There can be several different schemas for different kinds of action, and more than one schema can be activated at any one time. 
· Schemas may be inappropriately activated, resulting in attentional errors.
· The habitual sequence of action continues to operate without much attention, and the newer action sequence never gets activated. 
· Oops, I did it again effect – Betsch et al., (2004)
· Eistein et al., (2003) ( Tested the fragility of intentions
· Asked participants to postpone doing one task until they had finished another
· Found that participants were very poor at remembering to do the postponed task, and concluded that “when busily engaged in activities, it is difficult for the cognitive system to maintain delayed intentions in focal awareness even for 5seconds.” 
· Possible sources for different kinds of errors

1) Lapse that occurs because we have inadequately formulated what it is we actually want to do.

· These errors due to faulty formulation of intentions fall into two subclasses.
a) Mode errors 

· Occurs when we carry out an action that would be fine for one situation (mode), but not for the situation in which we happen to find ourselves. 
b) Description errors
· We do not have a sufficiently detailed understanding of our situation. 
2) Due to faulty activation of a schema
· Capture errors
· Result when a familiar schema captures behaviour in the place of an unfamiliar one. 
· Particularly when you are trying to do something instead of an overlearned sequence, it is likely that the overlearned sequence will run itself off instead. 

· Faulty activation also reveals itself in errors due to loss of activation of the appropriate schema.
3) The proper schema has been activated, but it is triggered inappropriately. 
· Anticipation errors
· A response may occur earlier in a sequence than it should if it is only being elicited by the immediately preceding stimulus. 
· Spoonerism
· You have wasted two terms ( You have tasted two worms.

· Norman noted that the existence of errors such as these points out the importance of monitoring one’s own behaviour.
Consider this (Box 14.1)

· Dawes argued that there is an asymmetry between understanding and prediction.

· Prediction does not necessarily follow from understanding. 

· One can understand something extremely well and yet not be able to predict its future occurrence.

· Conversely, one can predict something reasonably well without having a very good understanding of why the prediction works. 

·  Cleopatra’s nose problem
· One can invent any number of hypothetical events that might have changed the course of history without any certainty of being able to predict any future occurrences.
Ergonomics
· Ergonomics is the study of people in relation to their working environment. 
· Ergonomists help to design objects and machines so that people can interact with them not only efficiently but also with the maximum possible amount of satisfaction. 
· User friendly
· The concept has been more widely applied to describe a desirable feature of virtually any interaction between a person and any device.
· It “helps a person to perform a task in a natural way, which is easy to understand and use”
· Flexible straws
· User-unfriendly

· Child-proof medicine bottle

The User Interface
· A work situation can be analyzed in terms of three different interfaces.

1) Organization interface concerns the relation between the organization and the types of tasks the organization requires.
2) Task interface refers to the relation between a job and the devices required to perform the job. 

· Winograd and Flores (1986) showed that such decisions are made without anyone being sufficiently clear about precisely what problems the introduction of new technology is meant to solve.
· The definition of the task interface may be a process that evolves over a long period of suing the system, rather than being anything that can be precisely stated at the outset. 
3) User interface refers to the relationship between the person and the device being used to perform a task.
· Most applicable for cognitive psychology
Cognitive Ergonomics
· Cognitive ergonomics refers to the combination of cognitive psychology and ergonomics used to understand the user interface. 
· It is desirable for the user interface to be designed to make use of the user’s existing knowledge, in order to minimize the amount of learning required to interact with the computer. (Maas, 1983)
Keyboards
· Alphabetical arrangement of keys allowed the operator to do the task too efficiently for the state of the technology. 

· It was necessary to slow the typist down because the machine jammed if the operator typed too fast. 
· QWERTY arrangement was invented to replace alphabetical design. 
· Norman & Fisher (1982)
· Reported that typing speed on the alphabetical keyboard was not as good as typing speed on the  QWERTY keyboards 
· Norman (2002) has explained results like these in terms of the ease with which the operator can use the knowledge he or she brings to the situation. 
· Many people have at least casual experience with the QWERTY keyboard, and that knowledge may be quite useful. 
· Skilled typists will not be able to transfer what they have learned to the alphabetical keyboard. 
· Once entrenched, difficult to change it.
· Why the QWERTY keyboard is persisting? 
· One view holds that the QWERTY keyboard is an example of the way in which an accidental series of events may lock technology into a particular irreversible path. 

· The other view is that it may be the case that other keyboards are not actually easier to use.
· Computer number pad and phone number pad do not appear to interfere with the other, in that people do not make mistakes entering numbers on a computer by unthinkingly using the telephone pattern.
· Different contexts may allow for different conditions. 

Text Messaging
· Because the interface is so difficult to use for typing text, text messages are often written in a special code called textish.
· The tendency to use textish increases with the intimacy of the relationship between sender and receiver. 
· Textish resembles inner speech. 

· The less the social distance between oneself and another, he more communication will approximate speech for oneself. 

· One of the advantages of textish is that is makes communication more private.
· The popularity of text messaging illustrates the fact that if a device can satisfy a need, then people wll use it, not matter how labour-intensive it is. 

· Modifications in a device to make it more user friendly are likely to come about only after the device has demonstrated its utility. 
Pointing Devices
· Fitt’s law specifies the difficulty of moving a stylus to a target. 
· Obviously, this difficulty will vary as the distance to the target varies.
· The farther the stylus has to be moved, the more difficult the task. 
· It will also vary as the size of the target varies. 

· The narrower the target, the more difficult it will be to hit it. 
· ID = f (D/W)
· ID ( index of difficulty
· D ( Target distance 

· W ( Width of the target

· Fitt’s law leads to two principles. 
1) The more frequently a target is used, the closer it should be to the pointer. 

2) If the user must make the pointer travel a longer distance, then the target should be made as large as possible.

Affordances
· The affordances of an object refers to its possible functions. 
· The set of possible actions is called the affordances of the object.
· An affordance is not a property, but it is a relationship that holds between the object and the organism that is acting on the object.
· An important aspect of designing an object is to try to create an object that will afford those actions that are appropriate, and not afford those actions that are inappropriate. 
Instructions 
· Green and Payne (1982) reviewed some of the properties that such texts should have. 

· Text should be organized in a way that reflects the actions the user must perform.

· This is not a serious problem as long as the operations to be performed follow one another in a linear order. 
· Instructions for the use of an object requiring concurrent processing present special problems. 
· Concurrent process 
· Many different processes going on at the same time, but that terminate at different times. 

· As Sloboda (1981) noted, the cues to action are directly perceptible; the notation affords the proper action. 
· Pictures can represent concurrent information successfully.
· The relations between these simultaneously available parts can convey information to the user about appropriate actions. 
Presenting Information
· Statistical graphics is concerned with presenting data in a visual form that is not only readily understood ut that also enables the user to draw the correct inferences. 
· Gigerenzer and Edwards (2005) point out that presenting data in the form of frequencies is a simple and effective mind tool to reduce the confusion resulting from presenting data in other ways.
· Population impact number 
· The number of people n the population among whom one event will be prevented by an intervention.
· Gigerenzer and Edwards claimed that people are good intuitive statisticians if the data are presented in a way that is natural for them. 

· The moral of the story is that frequencies are the best way in which to present data for statistically naïve consumers.
· Sevigny et al., found that 39% of gambling sites had an inflated payout rates during the demo period.
Searching for Information
· Informavore is a species that hungers for information in order to gather it and store it as a means for adapting to the world. 
· As Herbert Simon notes, this wealth of information draws the attention and takes up the time of those who ceaselessly seek it. 
· Hence, a wealth of information creates a poverty of attention, and a need to allocate that attention efficiently among the overabundance of information sources that might consume it. 
· Pirolli and Card (1999) suggested that it is useful to think of information foraging as a process analogous o that engaged in by animals when they forage for food.
· A successful forager acquires a lot of task-relevant information with a little effort. 
· Most task environments are patchy.
· The information sources that might be relevant may exist in piles of documents, file drawers, office bookshelves, libraries, or in various on-line collections. 
· In order to forage between and within patches, the forager must follow information scents, just as predators follow the scents of their prey. 
· Such scents are imperfect clues to the information being sought. 
· The accuracy of users’ assessment of information scent will determine how successful their foraging strategy will be.
· There is evidence that users want to pick up a scent information in no more than three clicks of the mouse, or they will leave the trail of sites for another patch.
· Information diet is created by initially examining a large number of possible sources of information in a cursory manner and rejecting those that do not look promising. 

Designing the User Interface
Recognition
· Recognition means what is being represented should be obvious to the user. 
· Guastello (1989)
· Did an experiment in which they examined users’ preferences when information was presented pictorially, verbally, or both. 
· Users preferred to interact with a mixture of verbal and pictorial symbols.
Modularity
· Modularity means that the representation should indicate the chunks into which the process can be decomposed.
· If a task is designed so that parts of it can be completed and the whole assembled from them, it will be much easier to complete the task than if the task requires completion in an all-or-none fashion.
· If a task cannot be decomposed into modules, then users may find themselves having always to keep in mind all the information relevant to the task, which may not be practical. 
· The user interface should be constructed so that the user knows into what modules the task can be decomposed. 
Consistency
· Consistency appears to allow the user to work out the correct responses in the absence of complete instruction or of deep knowledge of the interface.
· With consistent interface, the user need only understand a part of the interface in order to generate the whole range of possible interactions with the system. 

· Rampant featurism is the tendency for the features of interfaces to expand beyond necessity. 
· Although consistency would appear to be an obvious virtue for a user interface, there are arguments in favour of introducing at least some inconsistency into the user interface. 

· Grudin (1989) suggested that an interface may start out with a consistent design, but that inconsistency will need to be introduced as the user’s task becomes better understood by designers.
· As a consistent system is used across different contexts, the requirements of the specific work situation will make it necessary to make modifications in a consistent system to suit the needs of individual users. 
· There may be no single best design, but a design may have to change according to the demands of individual users. 
Books or Computers?
· Noyes and Garland (2005) presented evidence that rumours of the death of the book may be premature. 
· Among the results were that the participants had positive attitudes towards both books and computers, but that they evaluated books more positively. 
· Which do you prefer to learn from?
· Over half preferred books, under 5% preferred computers.

· What level of learning from material presented on computers do you think you achieve?

· Over 60% said that the level of learning is less than that from books. 

· Noyes and Garland rejected the hypothesis that familiarity with books makes students view them more positively. 

· They point out there are objective reasons for valuing books over computers.
· Books are more portable than computer

· Documents are easier to read on paper than on a screen.

· One can compare pages in a printed document much more easily than on a screen.

· It is easier to annotate a book or to flag passages and find those places because computer documents have a similarity and stationary location in space that makes their folders and uniform document pages less memorable and with fewer cues to memory.

· All one needs to do in order to use a book is to know how to read.

· Computer search engines are highly specific and less useful for general ideas than for precise wording.
Learning by Design
· It is important to realize that the effects of context can sometimes be adaptive and sometimes be disruptive. 
· They are adaptive to the extent that they lead us to recall information relevant to the current context. 
· Having learned something in one context we tend not to recall it in inappropriate contexts, but only in the context in which it is needed. 
· Sometimes factors that facilitate learning can have a detrimental effect on subsequent performance, while factors that retard learning can enhance subsequent performance. 
Massed versus Distributed Practice
· Spacing effect is the distribution of learning over several different sessions, which leads to better results than does cramming all learning into a single session.
· Little is known about the optimal lengths between practice sessions. 
· Bahrick & Hall (2005) 
· One group had massed practice, with all four sessions on the same day. 
· Another group had each of their sessions spaced by one day.

· Third group had sessions 14 days apart.

· After each training session, there was a test, and a final test was given 14 days after the last training session. 

· After one training session, al groups performed alike. 
· The massed and one-day groups performed better than the 14-day group on tests 2-4. 

· The performance of the first two groups declined on the final test, while the performance of the 14-day group kept improving. 
· The performance of the massed practice group declined most.
· The best long-term results came from the two groups receiving distributed practice. 

· Bahrick and Hall suggested that it is because spacing your practice gives you a better opportunity to discover what you do not know. 
· Under conditions of distributed practice, learners are better able to discover what they will not be able to recall in the long-term and can take appropriate steps to remedy this deficiency. 
· Bahrick and Hall concluded that spaced retrieval failures preceding successful retrievals are more beneficial to long-term retention of difficult targets than are an equal number of massed, successful retrieval. 
Rereading as a Study Strategy
· Rawson and Kintsch (2005)
· Some participants reread the article immediately after reading it for the first time (massed practice). 
· Other participants reread the article seven days after reading it for the first time (distributed practice) 

· Participants were tested for recall of the article either immediately after study or two days after study. 
· Massed practice led to better performance immediately after study, but distributed practice led to better results when testing was delayed.
Random Versus Systematic Practice
· It turns out that a skill can be acquired faster when learned systematically, but performance in the long run if the skill is acquired through random practice. 
· This may be because the real world does not present itself in a nicely systematic fashion. 

· Random practice leads to the ability to remember things in a way that real-world situations will require. 
Immediate versus Periodic Feedback
· Giving feedback only after several trials leads to better subsequent performance. 
· The learning situation should teach the skills that the real-world situation will require, and people seldom receive continuous feedback on the job. 
· A skill learned through periodic feedback will be better suited to real-world conditions.
· Schmidt (1992) mentioned that difficult tasks may particularly benefit from such a regime. 
Successful versus Unsuccessful Metacognition
· People often have Illusions of competence, believing they will perform better than they do. 
· Benjamin (1998) suggest that one factor in such fallacious belief is retrieval fluency, which is the ease with which information can be recalled. 
· Thought that we were ready for the exam, but to later find out otherwise. 
· This can be seen as a failure of metacognition which is the knowledge we have of the way that our cognitive processes work. 
· Using an index card as a study tool and gauge of learning is how quickly and easily she responds to the referential information. 
· The student will experience retrieval fluency of the studies material, but will be unprepared for the exam if it requires the integration of this information into an essay. 
· Judgements of learning 
· The judgement, often wrong, that you have learned something and will be able to recall it later. 

· Judgements of learning lead to correct predictions, but other times they do not. 

· Koriat and Bjork argue that a foresight bias leads one to predict that one will be able to recall an answer when that answer is present.
· When shown find-seek, participants show a foresight bias in predicting that they will be able to recall seek given find, when in fact they are more likely to recall lose. 
· The tendency to believe that you will be able to recall something later if it is present now. 

· Metcalfe and Kornell (2003) pointed out that our metacognition should enable us to allocate our study time appropriately, in such a way that we will be able to perform well in future situations. 

· One possibility is that we should spend our time studying the material with which we have the most difficulty. 
· The region of proximal learning model suggests that people will choose to work on material of moderate difficulty.
· Metcalfe and Kornell (2003)
· More study time was allocated to items of intermediate difficulty.
· As the experiment progressed, participants increasingly studied more difficult items. 
· Region of proximal learning is dynamic and not fixed.

· Important aspect of learning is the role of metacognition in a successful learning. 
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