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You have undertaken a project to develop some instruction.  To make the project manageable for you, it only entails teaching the simplest kind of learning: memorizing some mental or physical task that is always the same (invariant).  This chapter is intended to help you learn some of what you need to know to be successful at this project.  It starts by discussing the nature of what your students will be learning and why it may be important for them to learn.  Then it explores how this kind of learning occurs and how you can best facilitate it.  

As you come to understand the principles of learning and instruction associated with memorizing invariant tasks, you will also come to understand some of the basics of instruction for more complex kinds of learning.

What are invariant tasks?  

Invariant tasks require memorizing factual information or routine procedures. They do not require any understanding, nor do they require learning how to deal with variation.  They require what Ausubel (1968) referred to as “rote” learning.

There are several quite different kinds of memorization, each of which is learned a bit differently: 


A list is a number of items, mental and/or physical, which need to be memorized.  List learning is a rote form of learning, requiring no meaningful understanding of the items in the list and no variation from one performance of the invariant task to another.



A mental list requires only cognitive learning, such as the names of all the products your company sells, or the mental actions involved in translating quarts into gallons. 



A physical list requires learning physical actions as well, such as learning to change the oil in your car.



If a list needs to be "performed" (e.g., stated or acted out) in a certain order, it is called an ordered list.  For example, the "Pledge of Allegiance" is an ordered mental list, sometimes called a "verbal chain".  And changing the oil in your car is an ordered physical list, sometimes called a "rote procedure" (the used oil must be drained before the new oil is added).  Singing the scales, applying for travel funds in your company, and initializing a diskette are also rote procedures.  Keep in mind that in some rote procedures (mental or physical) the order doesn't matter, as long as you do all the "steps."  


An association is a one-to-one correspondence between two items, such as a product and its price or a state and its capital.  Items can include objects, pictures, sounds, symbols, actions, and much more, but learning names for things is perhaps the most  common kind of association learning.


Of course it is possible for lists of associations to be learned, such as the capitals of all the countries in South America or the prices of all the products your company offers.  

Which kind of memorization does your project entail?

Why Are Invariant Tasks Important?
Memorization has a bad name in educational circles.  Since it is the easiest type of learning to teach and to measure (test), it is overused.  We often require our learners to memorize things which don't really need to be memorized, and we fail to teach as many of the higher types of learning as our learners need because we have spent so much time on memorization.  

But there are some important invariant tasks in the world, and the only way it makes sense to learn them is memorization.  Most higher forms of learning are not possible unless certain information has been memorized first, to the point where it is an "automatic" response—that is, we don't have to think about it, which frees us to use our cognitive resources on higher matters.  The addition facts in math and the sounds of individual letters in reading are cases in point.  We also need to memorize the names of things in order to be able to communicate about them. 

Principles for Learning Invariant Tasks

Before you can figure out how to teach an invariant task, it is helpful to know how invariant tasks are learned.  Different learning theories provide different perspectives on how they are learned.  In this section, we provide a description from the perspective of behaviorist theory, cognitive / information processing theory, cognitive / schema theory, and constructivist theory.  Then we provide an integrated view of principles for learning invariant tasks.

Behaviorist Learning Theory

There are several kinds of behaviorist learning theories.  You may be familiar with "conditioned response theory" developed by Pavlov, whereby a response that already occurs in the presence of one stimulus can be "conditioned" to occur following a different stimulus.  This learning theory is very important for emotional learning, but has little relevance to most learning of invariant tasks.

Far more relevant is "reinforcement theory," first developed by Thorndike (19**) and further developed by B.F. Skinner (see e.g., 1956) and others.  In reinforcement theory, an invariant task is viewed as a "response" and is learned when it becomes "associated" with an appropriate stimulus.  For example, ....  This learning process occurs whenever "reinforcement" follows the response.  For example, ....  With sufficient repetition of these stimulus-response-reinforcement events, the response will come to occur automatically in the presence of the stimulus.
Cognitive / Information Processing Theory

There are at least two major kinds of cognitive theory relevant to learning invariant tasks: information-processing theory and schema theory.  According to the information-processing model of learning (see Figure 1.1), there is a series of stages by which new information is learned (Gagné, 1985).  Information is received by receptors (such as the eyes and ears), from which it is passed to the sensory register where all of it is held, but for only a few hundredths of a second.  At this point, selective perception acts as a filter which causes some aspects of the information to be ignored and others to be attended to.  For example, ....




Figure 1.1. The Information-Processing Model of Learning

That information which is attended to is transformed and passed on to short-term memory, which can only contain a few items of information at a time (usually identified as 7+2 items, depending on their complexity).  For example, ....  Items can persist in short-term memory for up to about 20 seconds without rehearsal, but with constant rehearsal they can be retained indefinitely.  

Finally, the information may be passed to long-term memory.  This process is called encoding.  For example, ....  It is likely that different types of knowledge are encoded in different ways, which is why they require different methods of instruction.  It is typically only this stage which we call "learning", for information which is not passed on to long-term memory is lost (at least, it is not retrievable).  It is necessary to turn to other theories, such as schema theory, for descriptions of how the encoding process may occur.

Cognitive / Schema Theory
The other major kind of cognitive theory is schema theory.  It proposes that, when new knowledge is encoded, it is organized into schemas, which are networks of related pieces of knowledge.  For example, ....  An invariant task can be encoded as a new schema, complete with such contextual factors as conditions for its use, in which case it will be at least loosely related to other schemata, or more typically it can be assimilated into an existing schema.  But more importantly for instructional purposes, specific elements of the invariant task can often be learned—or more accurately, retrieved—more easily by relating them to certain carefully selected prior knowledge, especially meaningful knowledge.  For example, it is easier to remember the colors of the rainbow and their order (red, orange, yellow, green, blue, indigo, violet) by associating them with the name, "Roy G. Biv."

Constructivist Theory
Constructivist theory views learning as ....
An Integrated View

The names and steps and their order are encoded into long-term memory primarily by repetition.  This kind of learning generally occurs gradually over time with repeated practice or presentations.  

There are two major degrees of memorization:  recognition and recall.  In recognition for a list, the name of the list and an item from the list are both presented to the learner, who indicates whether or not the item belongs to the list:  "Which of the following were Presidents of the United States:  Abraham Lincoln, Fred Washington, . . . ?"  For an ordered list, two or more items from the list are presented or performed, and you indicate whether or not they are in the right order.  In recall for a list, the name of the list is presented, and you have to retrieve the items from your own memory:  "List ten Presidents of the United States below" or "Change the oil in your car."

Does association learning occur the same way?  An association, in its simplest form, has two elements which must be paired together (associated with each other): a stimulus, which is presented to the learner, and a response (either mental or physical), which is provided by the learner.  A state with its capital, a person with her name, a painting with its artist, a symbol with its name, and the letters of the alphabet with the finger movement necessary to type each on a standard keyboard are all cases in point.  In its more complex forms, an association can have many elements which are all to be associated with each other, such as a person, a place, a date, and (the name of) an event.  In this case, you usually have one stimulus and multiple responses.  For example, "the discovery of America" might be associated with "Christopher Columbus," "1492," "Queen Isabel of Spain," and "the Nina, Pinta, and Santa Maria."

In recognition for an association, the stimulus and a response are both presented, and you indicate whether or not they are a correct match, or you match up the correct ones.  "Was the Declaration of Independence signed in 1770?" is such an item.  In recall for an association, the stimulus is presented, and you have to retrieve the response from your own memory.  "When was the Declaration of Independence signed?" is a case in point.

In spite of these differences, association learning is similar to list learning in that it is a rote (nonmeaningful) form of learning which is committed to memory primarily by repetition.  It is also acquired gradually over time with practice, and it can be learned to the point of recognition or to the point of recall.

Learning a rote procedure may require learning two things: when to do each action, and how to do each action.  But in many cases, the learners may alaready know how to do each action, such as an experienced computer user learning how to use a particular WWW browser to search the Internet.  That learner just needs to learn what actions to take when, not how to take them.

What are the obstacles to memorization?

Learning psychologists generally believe from hypnosis experiments that getting information into memory is easy, that the only real obstacle is retrieval from memory.  The items on a list are thought of as being stored in memory as individual nodes, in this case, one for each President.  Retrieval occurs through links among nodes.  The links become stronger each time they are used.  The challenge, then, becomes one of creating links which are strong enough that retrieval is quick and effortless.  This is our first principle of learning for invariant tasks.

An obstacle to list learning is presented when there are many items to remember on the list—the more items, the harder the task.  Would you try to learn the names of all the Presidents at the same time?  Or would you divide up the names and work on a few of them at a time until they are mastered before going on to another set of names?  George Miller (1956) found that "working memory" has a limit of 7±2 items.  In other words, you can only productively work on memorizing up to about seven items at a time.  Much subsequent research has shown that learning proceeds more easily if a large list is divided into chunks of about 5-7 items and each chunk is mastered before the next chunk is taken on.  This is our second principle of learning.

Two additional things have been found to facilitate remembering.  Rote information can usually be remembered better if it is related to meaningful prior knowledge.  For example, the meaningful phrase, "Every Good Boy Does Fine", makes it much easier to remember the order of the notes (lines) on a staff (in music): E G B D F.  This is our third principle.  It is also easier to remember visual images and musical tunes and rhymes than to remember words.  For example, presenting a picture of a boy with a halo getting a pat on the back would likely make it easier to remember "Every Good Boy Does Fine".  Similarly, the rhyme, "Thirty days have September, April, June, and November....", makes it much easier to remember the lengths of the months.

Principles for Teaching Memorization Tasks

Case Study


Imagine a friend of yours, Jennifer, has just been hired to tutor a sixth grader, Sam.  She's all excited, because it's her first tutoring job.  But she's very worried, too, because she has never tutored before.  She has come to you for advice.  You had just read somewhere that the most important concerns in any instruction are "what to teach" and "how to teach it".  With this in mind, what would you advise Jennifer to do first?  Think about it, and jot your answer below,  before you read on!

_______________________________________________________________________

She should make sure to teach only things that Sam needs to know.   Otherwise she will just waste his time and energy.  This is called a needs analysis, and Rodger Kaufman (1982) has described it as identifying the gap in knowledge between what should be and what is.  "What should be" is identified by conducting a goals analysis, and "what is" is identified by conducting a learner analysis.  These activities help you decide  what to teach—a content selection issue. 


How would you suggest that Jennifer does these kinds of analysis?  Since she only has one student, she could ask Sam or his mother what he needs to know in a phone conversation, and she could then find out what he already knows with a few questions at their first session together.  


But what if she had a  group of students and needed to prepare some instructional materials ahead of time?  It would be a lot harder to figure out what they already know.  It might be necessary to sample the learners and conduct several interviews to identify the lowest level of entering knowledge.    But then you would want to have some mechanism (like a pretest) to avoid teaching the more knowledgeable learners anything they already know.  That would just waste their time and demotivate them.  However, in many instructional development (ID) situations, you may not have enough time or money to sample the “target” learners, but you may be able to talk to someone who has taught the same content to the same kinds of learners.  This is a more cost-effective but less reliable way to conduct a learner analysis.

In summary, the first task of an instructional developer is to decide what to teach (if anything!).  This requires that a needs analysis (entailing a goals analysis and a learner analysis) be performed (Kaufman, 1979).  If you are teaching a group of learners, sampling and interviews or testing would be most reliable to find out the minimum level of entering knowledge relevant to the goals.  But interviewing a qualified teacher is a more cost-effective alternative.

Let's assume that Jennifer has already found out that Sam is supposed to learn the names of the first seven Presidents of the United States.  So let's turn our attention to "how to teach it".  Based on the need to create strong links within memory, what would you say is the most important instructional strategy you could suggest to your friend?  Think about it, and jot your answer below,  before you read on!

_______________________________________________________________________


Benjamin Bloom (1976) has identified learner participation as perhaps the most important determinant of effective instruction.  Knowing that strengthening the links within memory is the major requirement for memorization learning, we know that the kind of participation needed is one that requires the learner to use those links.  Hence, the most important feature of the instruction is practice exercises that require the learner to recall the items from the list.  Jennifer, then, should initiate the practice by asking Sam to name the Presidents.  


But what should Jennifer be doing while Sam is stating them?  Should she just sit there, or should she do something?  What do you think she should do?  Jot your answer below, before you read on!

_______________________________________________________________________

Ray Kulhavy (1977) has reviewed much research which indicates that when a learner gets a practice item right, the instruction should just  confirm that it is correct.  He has also reviewed much research which shows that if the learner gets it wrong, the instruction should correct the response—provide the correct answer. These are both called feedback because they provide learners with information about their responses.  So, when Sam gets a name right, Jennifer should confirm that it is correct.  And if he gets a name wrong, she should correct him—tell him the correct name.  


Now, picture Jennifer asking Sam to name the Presidents.  If he only knows who the first one is (George Washington), would you start by asking him to name all of them?  That would be silly.  So what other guideline should you give Jennifer?  Jot your answer below, before you read on!

_______________________________________________________________________

Clearly, the information should be presented to Sam before he is asked to practice it.  But how should it be presented?  There are many different ways.  There is discovery versus expository, oral versus written, group-based versus individualized, and a variety of media which could be used.  And what should be included in the presentation?  Certainly, the less irrelevant information, the better.  But beyond this, if it is an association, the items should merely be presented, along with instructions to memorize them.  "You need to know that Washington served as President from 1789 - 1797.”  If it is a list, you should provide a name for the list, the items comprising the list, and directions to memorize them.  "You need to remember the names of the first seven Presidents of the United States.  They are:  George Washington, ...."  Jennifer, then, should present the list to Sam, should say it is a list of the first seven Presidents of the United States, and should tell Sam to try to memorize the names. 

In summary, it appears that once you have decided what needs to be taught, you should plan to include three "routine tactics" in all instruction on memorization tasks:
Presentation 
- 
a statement of the information,  in this case the name of each President. 
Practice 
   
-
a request for the learner to recall the information, which should be followed by the learner's response.
Feedback  
-
confirmation of a correct response, and correction of a wrong response.

Now let's assume that Sam needs to learn the names of  all the Presidents of the United States instead of just seven.  Forty Presidents is a lot to learn.  Would you present all 40 at once and then elicit practice on all 40 at once?   Think of what you would recommend to make it easier for him to learn all those names, and jot your answer below,  before you read on!

_______________________________________________________________________

Based on learning theory (Miller, 1956), we would have to say that no more than about seven names should be taught at any given time.  If first names are to be learned as well as last names, seven might even be too much.  Also, some learners will do better with fewer items than will other learners.  So don't take seven as a magic number.  Keep in mind the principle that working memory is limited, that the limit is different for different people and different kinds of information, and that exceeding the limit will lower the quality of your instruction.  Also keep in mind that it is not good for chunks to be too small.  Consider the extreme of one item in a chunk.  The learner will appear to have "mastered" the chunk very soon, but later on you will find that the learner has much more trouble remembering it.  


So what should you say to Jennifer?  You should suggest that she divide the list up into say eight chunks of five names each and work on just one chunk until it is mastered, then proceed to another chunk.  You should also suggest that she may want to experiment with increasing or decreasing the size of the chunk depending on how difficult the names are for Sam to remember.


Let's assume the names are difficult for Sam.  What else can you recommend to help him remember the names in the first chunk?  Keep in mind the need to strengthen those links, and jot your answer below,  before you read on!

__________________________________________________________________


The most time-tested strategy is repetition—lots of it.  The harder the content is for the learner, the more repetition you need to use.  Repetition is most helpful in the form of practice, but repetition of the presentation can also help.  So Jennifer should make Sam repeat the names of the first five Presidents over and over and over again.


However, aside from motivational strategies such as games to increase the learner's effort to memorize the information, there is another feature which can be even more powerful and efficient than repetition to facilitate memorization.  Try to think of what it is, and write your answer below,  before you read on!

__________________________________________________________________


How did you learn the letters in the alphabet?  How did you learn the order of the planets from the sun?  How did you learn when i comes before e?  Songs, rhymes, acronyms, and visual images can all make memorization much easier—and much quicker!  So you should suggest to Jennifer that she think up some kind of memory device, or mnemonic, to make it easier for Sam to remember the first five Presidents.


Finally, what if Sam gets stuck on one of his practice trials?  He can't remember the next name.  You certainly don't want to just sit there and watch him suffer.  What would you suggest that Jennifer do in such situations?  Write your answer below,  before you read on!

__________________________________________________________________


Jennifer should prompt him: tell him the correct answer ("John Adams”), or give him a hint ("The last name begins with 'A'.”  or "Can you remember the rhyme I told you?”).

In summary, there are four "enrichment tactics" which should be included for difficult memorization tasks:
Chunking
-
breaking up the list into chunks of about 5-7 items each, and requiring mastery of all the items in one chunk before proceeding to another chunk of items.
Repetition
-
usually only for the practice, with other items in the same chunk interspersed between repetitions of any given item.
Mnemonic
-
memory device, such as a visual, rhyme, acronym, or song. 
Prompting
-
providing the correct answer or a hint when the learner gets stuck.

But what about motivation?  It is hard to remember all those names, and Sam is bound to have trouble at first.  What can Jennifer do to keep him from getting discouraged—to keep his attitude positive and his concentration high?  High motivation translates into high effort, and that means quicker and better learning.  What would you recommend to Jennifer?  Write your answer below, before you read on!

1.  ________________________________________________________________

2.  ________________________________________________________________

3.  ________________________________________________________________


Certainly, the enrichment tactics—breaking the list into "bite-sized" chunks, using repetition, and using mnemonics—make the names easier to learn, and this builds confidence, perhaps the most important dimension of motivation.  Second, Jennifer could praise him when he gets a name right and encourage him when he gets one wrong.  These are techniques to build satisfaction.  Third, you could make a game out of the practice.  The major features of a game are (a) a way to keep score and (b) a goal (which you already have).  The learner can compete against a standard, himself, or someone else.  Properly designed games can greatly increase both the learner's concentration and time on task.  It can increase the learner's attention, build confidence, and provide satisfaction.

 
Jennifer's instruction, then, will be improved to the extent that she makes sure that Sam is motivated.  

In summary, there are also several "motivational tactics" which you should use in your instruction as needed.  John Keller (1987) has identified four major determinants of motivation: Attention, Relevance, Confidence, and Satisfaction (ARCS).  For now, we will only be concerned with two of them, but the others will be discussed in later lessons: 


Confidence  
- helping the learner to feel that she or he can  learn.






- sufficient use of enrichment tactics.


Satisfaction 
- helping the learner to enjoy the instruction.






- motivational feedback (praise and encouragement).






- making a game out of the practice.

Finally, there is a good chance that by the time Jennifer has finished teaching the last chunk of names, Sam will have difficulty recalling all the previous names.  Hence, periodic review is important to include in your instruction.  Often it is wise to review items from the first chunk right after the second chunk is mastered, to review items from the first two chunks right after the third chunk is mastered, and so on. 
Summary
The following are the features we have identified so far to facilitate memorization.  These tactics collectively are referred to as the "Drill and Practice Model of Instruction".


Selection of subject-matter content—deciding what to teach, based on needs


Routine tactics—used always



Presentation



Practice



Feedback


Enrichment tactics—used for difficult content



Chunking



Repetition



Mnemonic



Prompting


Motivational tactics—used as needed by the learner



Confidence



Satisfaction


Review—used always

If you are not really sure you remember what any of these tactics is like, go back and review the definition and example.  It is important that you understand all of them before you proceed.

Of all the tactics you have learned about in this lesson, mnemonics, feedback, and games are probably the only ones you would have difficulty designing.  Therefore, the Skill Builder (on a disk for the Macintosh) provides a few examples and some practice exercises to help you.  The following is a brief summary for these three tactics.

Mnemonics

Mnemonics which add meaning




By tying items together:




First letter mnemonics:

1



- to make a word or acronym.






"K-CAASE"  to remember Bloom's types of learning:  







Knowledge, Comprehension, Application, Analysis,







Synthesis, Evaluation.






"ROY G. BIV" to remember the order of the colors in the rainbow: 







Red, Orange, Yellow, Green, Blue, Indigo, Violet. 

2



- to make a phrase or sentence.






"My Very Earnest Mother Just Served Us Nine Pickles" to 






remember the order of the planets from the sun:







Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus,







Neptune, Pluto.



By associating with something you know:
3


Ideas or "tricks"






To remember that Augusta is the capital of Maine, think of how 







everyone likes to go to Maine for vacations in August.
4


Visuals or images






To remember the mnemonic, K-CAASE, think of a case that is so







full of K's that it is stretched, hence the AA instead of just A.






To remember "My Very Earnest Mother . . . ", provide a picture of 







a mother earnestly serving nine kids one pickle each.

Mnemonics which add pattern:

5

A song mnemonic





The alphabet song.

6

Rhyme mnemonic





I before e, except after c, 






or when it says "aye", as in neighbor or rein.
Feedback
Informational feedback:

For correct response: 
Confirmation 
No correction will often be sufficient confirmation.

For wrong response:

Correction

Provide the correct answer immediately.

Motivational feedback:

After correct response:

Praise or Increase in Score

After wrong response:

Encouragement
Game
The following are some of the features a good drill-and-practice game should have:

I.  Create a  scenario.


A. Situation


1. Allow learner to determine length of play


B. Goal  



1. Think in terms of different levels of difficulty/achievement



2. Think in terms of different speeds of response 


C. Learner's role

II.  Design a score-keeping mechanism.


A. Allow learner to compete against self (beat previous best score)

III.  Design the introduction.


A.  Establish rapport between the player and the computer.



1. Give the computer a name.



2. Present the computer as a partner.



3. Obtain and use the player's name in communications.


B.  Design the instructions for the game.



1. Allow player to skip the instructions.



2. Present the object of the game  (goal and situation).



3. Present the rules of the game.


C. Design the presentation of scoring information.
Activities in the Development Process

If you were developing a computer program to teach the names of the Presidents of the United States, what activities would you engage in?  We are not talking about instructional (teaching) activities here; rather we are referring to development activities.  They were the focus of the first few weeks of this course.  We have in fact gone through them with Jennifer:

1.  Analyze  -  identify needs, objectives, and content, and analyze learners.


2.  Design   -  select instructional tactics for the type of learning.


3.  Develop/Produce  -  write and produce the instructional materials and directions.


4.  Implement  -  deliver, manage, and monitor the instruction.


Evaluate formatively  -  try it out and revise it  (occurs within each phase).

Although the four activities are somewhat sequential, there are aspects of every activity which are performed during each other activity.  It is much more an iterative process than a linear process, as I'm sure you have already come to learn.

Of these various activities, design is usually the most difficult and time-consuming to learn how to do well.  So let's take a look at how it might be done.  In the case of memorization tasks, it might be broken into the following steps:


2.1
Break the information into chunks if the optimal learning load is exceeded (usually about seven items).


2.2
Design the presentation for the first chunk.


2.3
Think up a mnemonic if helpful, and design the presentation for it.


2.4
Design practice for remembering the mnemonic and relating it to the information (if needed).


2.5
Design practice for the first chunk of information, complete with prompting and feedback (confirmation for correct answers and correction for wrong answers).  Design it in a game format if there is a lot of information to be remembered.


2.6
Plan for repetition of the practice, as needed, including systematic review.

Feel free to modify this if you find a better way to do it!

Synthesis

Example

The following is an example of what you might have recommended to Jennifer:


Contact Sam before the first instructional session to find out what he should know.  This will allow you to plan the session.  Then, at the beginning of the session, plan to ask a few questions to find out what Sam already knows.  You might ask something like: "Sam, do you already know the names of any Presidents of the United States?  . . .  What are their names?"

Before your first session, obtain a list of all the Presidents.  



George Washington


John Adams



Thomas Jefferson



James Madison



James Monroe



John Quincy Adams



Andrew Jackson



Martin Van Buren



William Henry Harrison



John Tyler


Since there are more than about seven, plan how to chunk them (how many in each chunk, and how many chunks).  Since the names seem like they would be fairly hard for Sam to remember, eight chunks of five names would be a good starting point.  


For the same reason, repetition and mnemonics would be helpful.  Study the list of names and see if you can come up with a mnemonic.  Do the first letters of the last names make up anything that would be easy to remember?  WAJMM?  AJBHT?  In this case, I don't think so.  What about a saying.  "Washing Adam and Jeff made Monroe happy."  Maybe you could make a drawing that would help Sam to remember the scene.  If that fails, perhaps you can come up with a rhyme or a song.  Try to be creative!  But you may  just have to give up the idea of a mnemonic.  Good mnemonics can save your learners a lot of time, but they can also take a lot of time for you to develop.  The expense may not be cost effective in your situation.  In the end you may just have to rely on repetition.  However, you might find another way to simplify the task, such as teaching just the last names at first.  Then only after they are mastered, teach the first names.


The practice might then be initiated by something like, "Okay, let's give it a try now!  Don't look at the list.  Who were the first five Presidents?"  If Sam gets stuck and can't remember who comes next, prompt him: "Jefferson."  Whenever there is an error, correct it right away.  When he says "Monroe" after Jefferson, you just say: "Not yet.  Madison."  Encourage him: "That's closer!"  Give praise: "All right!  You got it this time!  You're smart!"  Use lots of repetition:  "And again ...."  And after Sam has mastered the second chunk, don't forget to review:  "Great!  Now tell me the names of all ten!"  You might even use a game like "Hangman" to stimulate interest.

References and Resources


References

Ausubel, D.P.  (1968).  Educational Psychology: A Cognitive View.  New York: Holt, Rinehart & Winston.  See also, Ausubel, D.P., Hanesian, & Novak,   (1978)  Educational Psychology: A Cognitive View  (2nd ed.).  New York: Holt, Rinehart & Winston. 

Bloom, B.S.  (1976).  Human Characteristics and School Learning.  New York:  McGraw-Hill.

Gagné, R.M.  (1985).  The Conditions of Learning and Theory of Instruction  (4th ed.).  New York: Holt, Rinehart & Winston. 

Kaufman, R.  (1979).  Needs Assessment: Concept and Application.  Englewood Cliffs, NJ: Educational Technology Publications.

Keller, J.  (October 1987).  Strategies for stimulating the motivation to learn.  Performance and Instruction, 1-7.

Kulhavy, R.  (1977).  Feedback in written instruction.  Review of Educational Research, 47, 211-232.

Miller, G.  (1956).  The magical number seven, plus or minus two: Some limits on our capacity to process information.  Psychological Review, 63, 81-97.

Resources
To acquire skills in designing memorization-level instruction:

Reigeluth, C.M.  Memorization.  A HyperCard stack can be accessed in the STUDENTS locker.  Open the “Reigeluth” folder, then the “Instructional Strategy Modules” folder.

To see an example of a computer-based lesson for a memorization task, look at:

Siegel, M., et al  Bones—Learn the Bones of the Body.  Novanet.  

To learn more about the drill-and-practice model of instruction, especially as it applies to computer-based instruction:

Salisbury, D.F.  Cognitive psychology and its implications for designing drill and practice programs for computers.  Journal of Computer-Based Instruction, 17(1), 23-30.
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