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Introduction

Why do | have to remember this?

A question heard all (oo often in classrooms everywhera. A
question which can be very diflicull to answer so that afl students are
happy with the explanation. As teachers, it is necessary forustotry to
give the students varied and interesting ways 10 learn and remember new
matenal. Material which is often changing at a rapid rate, so rapid in fact
that # may be necessary for a teacher o be continually updating
information banks to share with the students. In many cases today the
teacher is learning with the kids.



The teacher must develcp methods that entertan the children,
methods that help the students remember  The teacher is competing with
many things today that were non-existent a few years ago. such as video
games and global telewision. Vocabulary has changed Student nterest
has changed. However the schoo! system is still very similar to what it
was ten years ago, twenty or even thity years ago. The teacher must
adapt. The student must adap!.

Science and technology has bean developing at an alarming rale in
recent history. Computers can become obsolete shortly after they are
developed. Purchasing a computer or other technology today may be
disappointing because a new, much more powertul mods! than the original
purchased will be available in a shor time and the manutacturer does not
give any waming.

Space technology is advancing faster than the average individual can
keep pace. Man has been to the moon. Unmanned space craft have been 1o
the furthest reaches of our solar system, sending information back to
earth. Man has spant extended psriods of time in space Man may be
visiting Mars within the next decade.

With all of these incredible advancements in Science, the human



arumal, in many respects. still remains a mystery to Science Much
arpenimentation has taken place. but the human mind stil remamns a
mystery People have theonzed on the operation of the hur- an ming,
scientists have done extensive expenmentation, but the process of finding
answars 1o this type of research can be very time consuming and
exhausting. Much research is often inconclusive and leads 10 further
experimentation.

One aspect of the human mind. memory, has been the subject of much
debate for canturies. Plalo theorized about the memory dilemma hundreds
of years ago. In more recent years, sciantists have begun 1o examine in
greater depth the operation of the memory. Cognitive psychologists and
neurobiologists are working together 1o deveicp a greater understanding
of our memory.

Memory appears to ba with us from birth unti] the time of our death.
Gazzamga {1973) sugges!s that as early as three days into their e,
infants are able lo learn simpile habits. This impilies that they have stored
information of previous experiances in their memory. Incredible! Yet!, we
do litle 10 davelop the human memory until, in many cases, we are out of
school and realize the value of being able to remember things, even trivial
items become items to be remembered.



Lillle information is undersiood about ways 10 improve the memory
There are numerous methods avalable 10 halp improve the memory. but
the actusl workings of these methods are still under expenmental review
as 1o their actual workings and their value to the learner as a method 1o

enhance the mamory

This paper shall examine some of the current research that is being
conducted on memory. In addition, memory improvement tect.miques will
aiso be examined with particular emphasis on MNEMon:iC gevices as ads 10 mes
improvement. Mnamonic devices will be examined m relation {0 therr imphicatior
education angd teachers. A relatively unknown mnemonic device, Yodal, will be

examined in particular detad, and wifl be subjected 10 classroom expermentatio:



Memory

December Bth, 1917, Disaster struck Halifax, Nova Scotia early in
the morning  Two ships collided in the narrowes! section of the Halifax
Harbowr. Chapman (1692, 17) suggests thal the survivors of this man
made disaster remember in great detail the events of the day. The
memores fade as the years go by, but thase memorias will never be
forgotien

Mos! animais have the ability 1o remember things. if there were no
memory 10r us as humans, things would be entirely different. Life as
exists today would be complelely different. Memories are necessary for
learning 10 lake piace. no mamories, no leaming.



In the work piace, the managers are continually requinng the
workers 1o remember things, sometimes things of great imporntance and
sometimaes things of lesser importance  Iis expected that as humans we
will remember thmgs. it we cannot remember we are labelled mentally
handicapped in varying degrees Most animals are able 1o learn, therelore
most animais are able {0 have memones

Scme creatures are jus! better at remembenng things than others
The human animal has daveloped a very sophisticated memo!v system
How are we as animals abie 10 remember that the Halifax expiosion took
place back in 19177 Mos! of us were not there. We have read of heard
about the expiosion, yet it remains a memory in many people’s minds who
are associated with the Hailfax area. Why does this remain a memory?
How are we capable of remembering this type of information?

Some individuals are able to dazzie others with their incredible
feats of memory. They can easily lake a list of & hundred tems, memorize
#t, then recaii all of the items in order or out of order and impress anyone
who listens. Students in school are continually asked by the educators to
remember many different things. things which may or may no! be of
imerest or value 10 the students. Teachers all 100 often feel that if the
information is part of their specific comtent area then it must be



important, so the students must leam . The teachers expect the
students to learn, bu! often they do not teach them how to leamn or how
to remember
A computer can remember information by recording the information

in a couple of ways, either of which can easily be explained. But what
about the human mind, how does it record information? Why does some of
the miormation that is put into memory disappear? Why do some
memories remain as vivid today as when they were first put into the
memorv? According t0 Kohler {1947) memory can be broken up into a
ihree part process

ENCODING

STORAGE

RETRIEVAL

it «s through this three part process that all memories are able to be
recalied

The frst step, encoding, is the process of putting information into
the memory. This can be done in a variety of different ways, using our
senses. Most people will have memories of seeing diffsrent objects,
visually encoding information may produce very vivid memories. Tactile



memories are aiso preseni, as well as memones of smell, auditory smuh, and taste

Joyce and Weil (1652, 163) suggest that the information which enters the
short term memory does 80 through sensory input. Considering this input, the
question would have {0 be answered as to which one of the senses would be the
best way 0 get information into the memory. Gazzaniga (1973, 107) suggests the
information entered acoustically will be remembered better than visual information
Roediger (1880, 564) sugges!s that piciures are remembered betler than words

He suggest!s that words which are encoded inlo pictures will be remembered
better than those which are not. As an example, imagine that you are reading a
beautiful passage describing nature. The best way to remember this would be lo
imagine what the scene would lpok ke, rather than just trying to remember the
words as the description. Lorayne and Lucas (1974} woulg back this up. even
extending it further to suggest that the imagery should be as bizarre and active

as possible to create long lasting memory. McDaniel and Einsten (1986, 62)

also support the contention that imagery leads to greater recall than any of the other
senses. Nappe and Wolien (1873) agree that imagery 15 essential for the bes!

memory. Katz (1983, 41) suggests tha! imagery skii can {aciitate some types of



learning and be deinmental to other types of learning. Perhaps it would
be bes! 10 sugges! that the sense that produces the best recall may difler
from individual 10 individual, some peopie rely on imagery, while others
may rely on acoustic information cues for memory 10 be eftective.

The second stage 0f 8 memory is the sforsge process. It is at this
stage that a memory is locked or efched into our brain. Everything that
enters our brain from the encoding process becomes stored within our
brain, the major difficulty with this however is bringing this information
back nto owr current thoughis.

Bringing the information back 10 create a memory is the third stage
in the memory process. This stage, the refrieval stage, may be the most
difficult stage. H the information cannot be accessed after it has been

stored, the information is useless to the ussr.

The memory process can easily be compared o the process of using
a computer database. The first step in creating the database is the input
of information through the keyboard, just as we use our senses for
encoding This input of information is the encoding process, we are
loading the information into the memory banks. The information is put
into the computer and now it is necessary to store it. The computer can



do this in a couple of different ways. But it is still the storage stage

The final stage for the computer is o give the information back {o the

user. This is the retrieval stage. 1t is through the retrieval stage that af!

of the stored information is available to the user. i is often this

retriaval stage which causes the most difficulty for the user If the user
does not understand how to recall information from the database, the
information is useless. The user, if skilled, can recall the information
many different ways, finding the most appropriate way for the current

task. This would bs much the same as researching information on compact
disk. The user has key words and descriplors which can be used as aids to
find the most approprigte arnticles on the subjects of the researched

topics. The ability of the user aliows for greater choice when picking
information for use. The major probiem for us and our memories will be

with the recall or retrieval stage.

it has become fairly widsly accepted that there are two types of
memory. These being short term memory (STM) and fong term memory
(LT™).

The short term memory is just that, a temporary storage of items
Thase would be items that the user only needs to store for a short period

10



of time, such as telephone numbers, grocery shopping lists, names of
students who have not returned repont cards, etc. It has been suggested
that STM will last anywhsre from ten 10 20 minutes (Dranov, 1986, 220).
Alter the time span for STM, the information is lost, seidom recalled

again. Miller (1856, 84) suggests that STM is capabie of storing, on the
average, seven bits or chunks of information. A chunk is a group of related
information. I this information s not rehearsed in some form, itis
estimated that the information wifl not enter STM and will fade from
memory within twenty seconds {Gazzaniga, 1873, 49).

STM is used constantly during the course of a typical day. We wiil
use it for everything, from remembering that important phone number to
remembering the color of hair of a psrson driving in a car next {0 youon
the highway. Dranov (1986, 220) suggests that a person's short tarm
memory is at its sharpest in the moming and becomes poor in the svening.
Perhaps this wouid be because in the morning the inputs are relatively
new and the brain is relaxed. All day new inputs are trying to get info the
memory and the brain must try 1o deal with such a great number, thus the
poor response of STM in the evening. Case {1885) suggests that the short
term memory is severely limited and only a few storage and processing
activities can be carried out at any given time. Case (1585) even goes as

M



far as to suggest that a person's STM develops with time. a penod of
twenty or thirtly can make a great deal of difference in STM of an

individual.

The key 10 increasing short term memory is rehearsal. Without
rehearsal, information in the short term memory will fade away within
twenty seconds (Levine, 1880, 73). Rehearsal prolongs the life of the
information in the STM, and it appears as if rehearsal helps with the
transter of information into the long term memory. Each time a chunk of
information is rehearsed il lengthens the time the information will be
remembered. Gazzaniga (1973, 83) suggests that the number of tems or
chunks we can store in our STM is limited by the length of time it takes us
to rehearse.

With rehearsing being such a key aspect of both STM and LTM, the
individual may realize three things. Ths first being that using rehearsal
can increase meamory performance, and second, rehearsal techniques can
be developed and, third, the rehsarsal technigue can be varned depenging on
the information to be rememberad, for example, phone numbers versus the
faces of a group of ten new employeses.

Rehsarsal seems 10 help in the transfer of information from the STM

12



into the LTM. But, what about the information that is put into the STM but
doesn't get transterred into the LTM?

Gazzaniga (1973, 61) suggasts that due to the constant sensory cuss
providing information 10 the STM, the information in the STM not
transferred, gets pushed out by new information and becomes forgotten,
much like a fifing cabinet, when it becomes full, old information is
discarded making way for new information to be stored.

information which has been rehearsed can be transferred info the
long term memory. it is because of the information stored in our iong
term memory that we are able to interact with our environment. Without
LTM there would be limited interaction with the things around us, and
there wouldd be limited, or no, learning taking place. iems which are
stored in the long term memory may be remembered for decades.

it is thought that after something has besn committed to LTM by
rehearsal it will be stored in one of three ways:

1. semantically

2. accoustically

3. visually
it appears that there is no limi to the amount of information that can be
stored in LTM (Gazzaniga, 1973, 68). Much of the information that we

13



store in LTM also seems 10 be stored in a categornical way Associated
itemns appear 1o be stored in the same area of the brain, in a hierarchical
manner {ibid). This idea 0! categories would {ali into place with the
notion of information being stored by meaningtul associations as proposed
by Ericsson and Chase (1882, 608).

Many people when asked about their own memoty, often ramark that
they can remember some things better than others. We all can recall
somebody who remembers all of the jokes they hear, and also the person
who enjoys humor but cannot remember any jokes. One easy explanation of
this is the notion of a primary effect and a recency effect (Gazzaniga,

1973, 88). The first items of a list, for example, get repeated more often
during rehearsal than do the middle items, thus the primary effect, retying
on rehearsal. The latter items of the list are remembered better because
they are the last items to be committed to memory, hence the recency
effact.

interest in memory has skyrocketed. Many researchers are

interested in fingding out more about the process of memory and how it
works. Memory is now, more than ever, being thought of as an active

14



process, an activity, and a skill. 1t is thought that the more meaningfully
yOu process something, the befter you are going to remember i (Ericsson
and Chase, 1982, §10). Brown (1986, D5) suggests tha! because of recent
breakthroughs in the study of memory, LTM is now thought to consist of
multiple memorias. These mulliple memorigs being:

1. procsdural

2. ssmantic

3. episodic
The procedural memory is thought to help with simple tasks, and
connections between stimuli and responses. The semantic memory
enables the individual {o learn facts and helps the individual to think
abstractly. The episodic memory keeps tracks of a person's past
expenences, allowing them 1o recall these experiences and 1o use them in
the thinking process.

A summary of the many kinds of memory foliows:

Kind of memory Dascription Exampie

Visual Memory Memory for what Remembering what
you have seen someone looks like

Auditory memory Memory for what Remembering some

you have heard directions you have

15



Sequential Memory

Short Term Memory

Long Term Memory

Recognition Memory

Recall or Retrieval
Memory

Automatic Memory

Episodic Memory

Procedura! Memory

Motor Memory

Factual Memory

Active Working

Memory for things
in 8 centain order

Recent memory

Memory of things
leamned long ago

Memory for knowing
that something is
{amiliar

Finding stored facts
or skills when you
need them

Memory that occurs
without thinking

Memory for things
that happened in
your life

Memory for how
10 do things

Mamory for how to
move muscies

Memory for
knowledge

Memory for keeping
things together in

16

heard

Remembernng the
digits of a telephone
number

Remembering something
for a short tme

Remembering when
your kids were born

Remembering you know
somegne when you see
them

Remembering how to
get home after work
Remembenng how to
wrile

Remembering the good
times

Remembernng how 10
muitiply

Remembenng how {0
walk

Remembering names of
the planets

Remembering
the directions for a



your mind while you report while you are
need them writing it

Particuiar structures of the brain have been igentified as having a
role in the memory process. The hippocampus is the process center, where
information from the STM is processed into the LTM.  How this information
is stored and processed is stifl unknown. it is it that this storage and
transter of information has something to do with the sensory content and
the emotional content of the Information 10 be remembered.

The memories that are processed in the hippocampus to become long
term memories are now transierred 10 the cortex of the brain. itis
thought that these memories are stored in the cortex at sites which
correspond 10 the senses. This thought is supported by the idea that
certamn things can trigger memories. These being things such as small,
sight {visual cues), auditory cuss and emotions (Begley, Springen, Katz,
Hager, and Jones, 1888, 48). One other structura of the brain which Is
thought to be invoived in the memery process is the cerebelium. However
11 is unciear exactly what the role of the cerebelium is at this point in
time

it is incredible how somsthing which may only last a tenth of a
second will be remembered for such a kong period of time. How does the

17



brain store these memones?

Lynch, Larson, Mufler, and Granger (1680, 391) suggest that
something happens chemically for memories 1o be formed in the brain.
The brain is compossed of nefve Cells, calied neurons. A sensory input
occurs which the brain must record. The neurons are connacted chemically
by a substance called calpain. The caipain taciitates communication from
neuron to neuron. The memory enters the brain as an electrical impulse,
the calpain aliows the impulse 10 flow from neuron to neuron. These
connections form a synapse. All of the connections betwaen the synapses
form what is cafled a trace. The path tha! the electrical impuise takes is
the trace. The memory trace is tike a network of roads in a city, they are
used o get from place to piace. The memory trace follows a particular
pattern, made up of all the nerve celis and synapses of that memory. The
{race becomes the memory. The memory trace woulkd be different for all
of our different memonies. The neurons and synapses can be used in more
than one memory trace.

As much as research is continuing info the brain and how it
functions, the research is very difficult and very siow. Much of the
process of memory in the brain remains a mystery. 1t is impossible for
researchars to simply open up the brain of a subject and carry out
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exparimants Much rasearch information comes from subjects who
volunteer for the expenmants; scientists rely largely on the siudy of
memory deficits in subjecis Alzheimer's disease. a degenerative dissase
of the brain, is an exampie of memory loss which has aliowed researchers
1o devalop more mformation about memory. Amnesia patients are also
studied for information about memory loss and the entire process of
memory A third disorder which is examined for information on memory
loss is aicoholic Korsakoff's syndrome (Seligman, Hager, and Springen,
1888, 51).

Why does it seem that some peopie have exceptional memories and
other peopls have poor memories? Visit any classroom and we wili find a
group of students who has what appears 10 be a varying degree of memory
abiity. Some students will remember to bring back all reports,
permission slips, money, €1¢., while the teacher will be constantiy
hounding annther group of students to get these things returnad o the
schoo!. Some students tend 1o get all assignments completed on the dus
date, but again there is anothar group of students who constantly pass
assignments in fate. Abdity of the students is not the problem hera, but
their memory, the information does not appear 1o be encoded in the minds
of these siudents.
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The major problams with memory are the retrieval of the memory
and the encoding of the information for the memory  Going back to the
original exampie of comparing memory 10 a computer database. f the
computer operator knows how to use the database eflectively there will
be no probiem retrieving any or all of the information in the database
However, if we give the dalabase 10 a person who has fittie or no
knowiedge of the ways 10 retrieve information from the database, the
information which is in the database is virtually non-existent, even
though 1t is stil in the memory banks of the computer. The exact same
thing appears to be what happens to the memories that we have in our
brain that cannot be accessed. We have not developed effective ways to
retrieve the information. The person with the poor memory for some
things will be deficient in retrieving thal type of information, whereas
the person whe has a good memory for that item. will have gocd retneval
skills. Retrieval cues are still relatively unknown. There is some
spectiation that smedl is a powerful retrisval cue (Mormis, 1978, 157, and
Begley. Springen, Katz, Hager, and Jones, 1986, 48).

Morris (1978, 159) also suggasts that the ratrieval problems may be
a result of problems with the encoding of information in the brain. Al
students in a class receive the same input from a lecture, however, not all
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students get the same information out of the lacture. The encoding may
have been the problem, which causes retrieval problems. A ¢oupie ot
reasons why the encoding procass may have failed could be that there was
insufficient ime for proper encoding 10 take place. in classrooms this

couid often be the case. The teacher has an enormous amount of material
in the content 1o be covered, and there is limited time to cover the

matenal effectively if the teacher feels all of the content material is

gssent:al  The students with poor encoding skilis may suffer, and the
teacher may not understand why.

Another possibie problem with the encoding of information couid be
that there is no apparent reason for the material to bs remembered by the
mdividual The student m the classroom will agree with this
wholeheartedly. The matenal is not meaningfui to them so they pay little
or no atiention 1o what they are required 1o remember. Meanwhite, the
teacher continues 1o present new malerial. How often in classrooms do
the teachers get asked the question. 'Why do we have {0 learn this?. The
matenal is not meaningful to the student, so it becomas understandable
why the chances of it being remembered are decreased. As an example,
students may be required o learn the causes of the Second World War.
Many students feel that information is istelsvant; the encoding that goes
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on is not sufficient 10 put those causes ino their LTM. Lorayne (1574, 16)
stresses the importance of attention 10 the maternial to be remembered,
observation 1o what is going on. and concentiration on the matenai to be
remembersd.

The third possible problem with retrieval stemming from the
encoding process is trust. Sometimes we trust cur memorigs 1o remember
things when we do not put enough efion! into the process. We feel that we
should remember, but we don't. We trust cur memories when we shouidn

Dranov (1986, 221) suggests that all memories are in the brain
somswhere. Relrieval is again the key. Two theories are presented by
Dranov (ibid' ), the first of which suggests that the memory traces fade
with time. if we do not use a particular memory trace for a iong pencd of
time the trace fades, eventually to bs forgotten, or 10 be remembered as
patches of somewhat related material. The second theory suggests that
interference may be the reason the memory is not as vivid as it ohce was
This interference can be present because of a number of different reasons.
for exampie, we tend to repress painful memories by overrdding them with
associated memories of iess painful things. We generally have a tendency
o recall unhappy memories when we are sad and pleasant memories when

we are happy. instead of remembering the death of 8 loved one we may
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tend to remember the loved one for the good things that they contributed
to our lives

They are smart, they can remember everything! A phrase we often
use to describe others with what seems 10 be an exceptional memotry.
Encsson and Chase (1982, 608) suggest that individuals with expert or
exceptional memory have the same memory as exhibited by all
individuals. The expert or exceptional memory is there only because the
individuals involved have gone through extensive practice 1o develop their
memories. This practice also gives the individuals a greater knowledge
base with which to associate new information which helps them
considerably. This view was supporied by Chase and Simon (1973) in
siugies of chess masters who could not give good recall of game boards
out of the ordmary, bit were exceptional with boards of their often used strategies.
Ericsson and Chase {1982, 815) contend that exceptional memory is only a skill which
is based on cognitive processes which have been learned and developed through
extensive praclice and experience.
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Mnemonic Devices

Mnemonic means 'aiding the memory' (Higbee, 1977a, 59) Mnemonics relers
to methods that can bs used 1o aid the memory. Sometimes we narrow the defintion
down to include only tachniques that are popular n memory tranmng books.
Mnemaonics is really much broader than these books imply.

Mnemonics are sometimes thought of as tricks used by certain people 10
perform incredibie feats of memory. This is entirely incorrect. Mnemonics, mnemonic
methods, or mnemotechny have been around for many years. Hundreds of years ago
there was littls or no paper avallable to record information about history of to record
iargs bits of related information, such as family histories. i there was no way of
recording this material, someone who had the best memory must have been
responsible for trying to remember the information that was necessary.  This seemed
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1o be the beginning of mnemonics. Yates (1966) gives credence 1o this and even
gives exampies of mnemonics dating back much further, citing that imagery
mnemonics may have been used as effective mamory devices for at ieast 2000 years,
gven bizamre imagsry scrofis over 3000 years oid have been found (Brown and
Deaffenbacher, 1975; Hofiman and Senter, 1978; Laver, 1977; and Rawles, 1977). The
first celebrated modern mnemonist of which there is a record was Raimond Lufis, 1238
-1315 A.D. (Desrochers and Begg, 1987, 57). Desrochers and Begg (1987, 59) also
suggest that renewed experimentation with mnemonics began in the 1870's. With the
beginning of this experimentation a battle ensued which tried to decide if mnemonics
were necessary or a valid part of the natural leaming process. Jenkins {1971)
suggastied that mnamonics was a form of unnatural learning. Belliezza and Reddy
(1978, 278) suggest that there is a strong cormreaiation between natural leaming and
learning using mnemonic devices. Bellezza (1587, 38) furthers states that mnemonic
davices should not be thought of as represanting unnatural learning, but as useful
techniquas in the jeaming process.

The guestion that must be addressed though, is if mnemonics are so important
as leaming stralegies, why are there not more peopls using these devices in present
day society? Bellezza (1887) suggests that there are a coupie of reasons why
mnemonics are not in greater use. The first being, that at one time in history, recording
of information to be passed from generation to generation was difficult, no paper or
electronic recording devices were available, peopie used other methods to transfer
information. Today we live in an information age, information is al our finger tips,
books are easily avaflable, computers can store incredible amounts of information,
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even personal computers using compeact disc technology aliow the user an incredibly
large knowledge base. Information is constantly being presented to us on our
telgvision screens, sometimas information is being presented and we unknowingly are
absorbing it. ingdividuals in socisly today do not feel they need to remembayr ali of the
bits of information that are presented to them, since information is readily available
without remembering, provided they know how to access the information. The second
reason mnemonics arg not being used commonly in today's society is that to become
truly effective it may require a great deal of time and effort for the user 10 be effective
with any one of the techniques.

Mnemonic techniques can be categorized in two ways, infernal
techniques and extemnal techniques. internal techniques are those which
go on inside the mind of the user; external techniques would be any
technique which is used outside of the mind, but is used to help remember
things. The following lists indicate soma of the subordinate categories of
the interna! and externa! techniques (Minninger, 1985; Harris, 1977
Morris, 1978):

internal Techniques:

ink msthod
loci mathod
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peg or hook method

acronyms, first lefters

thymes

phonetic method

keyword method

Yodai

SQ3R (survey, question, read, recite, review)

External Techniques:
wiiting on the hand
leaving something in a special piace (eg. paper on fioor)
alarm clocks
sefting to music
wrist waiches
string on the finger
writing a note 10 yourself
calendars
getiimg someone eise to remind you
knotted handkerchief
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tuming a wrist watch backwards
identations in our writing

boxes around important text or diagrams
cue cards

watch on the wrong wrist

rubber band around your wrist

tipped lampshade

step-on-it

atach thing to somsthing eise (eg. rent chegue on coffee pot)
make lists

schedules

Also CIaSS’fled as gxtarngl mnamonic «uwletis: would "be” what B

hera
also - bold

classified - iuger font size
8s - different font

exierngl - underlined
mnemonic - talics
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tm etenn - outline print
wuild - shadow
"be” - quotations
what - Subscript

® - Superscript

Many people use their own form of mnemonics when reading printed material, such as
highlighting the important material in a different color or using stars and asterisks as
ways of indicating some material is more important than other material. if you tafk to
ten diffe:ent students in the process of studying for final exams, the chances are you
may find as many as ten difierent extemai mnemonic devices being used to heip the
students remember the material to be learned.

Fowler and Barker (1974) examined used coliege textbcoks, ones which had
been returned for resale afisr the completion of a course. They found that in 92% of
the books there was a significant use of some emphasizing technique, ranging from
highlighting to asterisks in the margin. In their study, Fowler and Barker {1974) also
conciuded that it is more effective for leamers to be emphasizing their own material
rather than using someons sise’s smphasized material,

Lutz and Lutz (1977) report on emphasizing techniques which are used in
advertising 10 attract people's attention. These include such things as bright colors,
catchy phrases, oud noises, movement, fiashing fights in their dispiays, and virtually
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gfnything 10 atiract your attention. if something attracts your attention the chances are
then better that you will remember the product that the advertiser is displaying # we
stop and think about adveartising. neariy everyone can remember a phase, pingle, of
song from soms form of edvertising. These mnemonic devices work very efiectively
(Lutz and Lutz, 1977).

Kintsch and Bates {1877) did a study on a classroom lecture to see which
information would be retained the best The lecture was broken down into two parts,
the content material and the aside information the lecturer would use 10 slress a point.
The result of the study showed that most students remembered the irrelevant asides
better than the content matsrial of the lesson.

Many lectures that are remembered are those with iots of interesting examples
As well, the lecturer who mixes humor with the lecture may allow the listensrs even
greater chance of retention. Kaplan and Pascos (1977, 64) suggest that humor will be
very effective as an aid 10 retantion as long as the humor is related 10 the concept
Lecturing a group about the benefits of not smoking and telling a joke about a horse
will allow the listeners 10 perhaps remember the lecturer, but not the matenal. Telling
a joke or humorous anecdote related to smoking would help the listeners with
retention.

Minninger (1985, 30) gives 8 couple of exceptionally good exampies of how o
remember phons numbers. Many young peopie have ofien wondered why the
numbers on a telephone also indicate letters, well here they can be put to good use:

327-5364 becomes DARK COG
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968-5683 bscomss YOU LOVE
These examplas are simpie but very effective use of external mnemonic
aids Minninger {1885, 60) suggests another waylor quick and easy
remembering of names. First, when introduced 1o someons, lock at tha
person lor distinguishing characteristics, both positive and negative.
Second, listen to the name. Doaes 1 {it the characteristics of the person?
It doasn't matier; as you are rehearsing the name, to sgs if it fits the
characteristics, you are remambering #t. Thirdly, as you hear the name try
putting #f int0 a category in your memory, categories could inciude such
things as celebrities, occupations, brand names, rhymes, eic.. Dranov
(1986, 220) strongly suggests that with names you should pay attention
and concentrate, use your mind constantly.

internal Techniques

Link method

The link method is one of the simpiest intamal mnemonic
techniques. With this technique the user must mentally form a visua)
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image of the items 10 be remembered, one at a time (Bower, 1870 ang
1873). The image of the tirst item is then associated with the image of
the second itlem. A chain of associations is being created. Lorayne (1974,
24) suggests that the more ridiculous the image in the persons mind or the
association, the better the items will be remembered. For example,
suppose you had to remember the foilowing five items from a grocery list.

1. mild cheese

2. mik

3. spaghstti noocles

4. chocolate chip cockies

5. paper towel
The first step would be 10 visualize item one in a bizarre way, as an
exampie a block of cheese sitting on the ice in a lake that 1s meiting (mid
cheess). To link the second item 1o tha firs!, the melting ice 1s made out
of mikk. #tem three s added, in the image of someone pushing a spaghetti
noodie out {0 the cheese as a poie for lite-saving so the cheese doesn't
drown. Tha cookies then come flying into the picture as boats with rolis
of paper towel on the rear side acting as the motor. The grocery bist
shouki be remembared because of the bizarre images and the association
of each of the items. With this method the list could be as long as nesded
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Lorayne (1974, 25) suggests when using the link method that you actually
see tha picture that you are visualizing in your mind, not the words which
you have read When visualizing the picture it haips to visualize items out
of proporticn with reality, put tems in gction situations, exaggerate the
number of items, and substitule unexpected items for more common ones,
such as nails 1o be used as cigarsttes. Mueller and Jabionski (1970, 564)
agree that using imagery and linking the itlems together is effective In
aiding recall.

A version of the link method which can be sffective aliows the user
to use a rhyme to ramembesr a number of different tems in alist. The
rhyme could be the following, of something similar, which the user is
comfortable with:

Oneis abun

Two is a shoe

Thiee is a tree

Four is a door

Five is a hive

Six is sticks

Seven is heaven

Eight is a gate
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Nine is a iine

Ten is men
The user in this system simply remembers the rhyme; then for each list of
things to be remeamberad the rhyme is recalled, put into some context, and
associated with the items 10 be remembered. Using our original five item_
list, tam one, the mild cheese would be pictured inside a bun, in for
example, the context of a kitchen. Rem two, the mitkk would be put into a
shoe lying on the kitchen table. ltem three , spaghetti noodies. would be
hanging on a treg which is visible from the kilchen window item four, the
cookies, couid be flying through the door, as item five, the paper towels.
are piied up in a corner of the kilchan in the shape of a bee hive.

if there are more than ten ilems in the list the user must change the
context. The context could change in the example above from the kiichen
to the backyard. The rhyme would be repeated with items placed outside
in the yard.

The foliowing story is an example of using the ink method fo help
studants remember the first ten elememts of the periodic fable and therr
atomic number. The slory, adaptad from DeVan (1988), includes
underlined words 10 help facilitate the learning process
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The pumey was filed wih prodiems  They began wity back on the finsl stop

six lags gg%.ﬂ:
furn ran undd he resched 8 fagh rea, FERUSHY 10 COMO SoWN A yOung inhabitan)

of the planst saw e aNECS gNg ON and Mn over 1o the res  Drogen, 1 some
GISAN0e SRy, knew the cange? t0 the chid, the anyra! couid be dangerous d not
hamdiad properly  Ha yetiad, "Lt tum atone”, Its broken engish becomeng ewgsnt
Drogen got 10 ™s Uree, fum Came down, and the shoe was relumed.
Evsntually Bre group 0umed to the craft  As thay bogsn 0 enier, lum
cofiapsed a1 the door |t appeared as 4 the food on e planst had not agresd with the

"Stcks'! What hapbened 10 1 100is? EE the shop and ! gat

s*
The prodisms wers evantualy scived snd the Cralt rasumed 85 oumay  Alter
teawng the graviatonal pult of the planet, Drogsn and tus crew put the crafi on

Those plaasan! memones bagan 1 fads The craliwas vbaing The dnem
the carpet ) tha next room #as movng  Drogan yelied, "Ouack! Des fiogr ¢in the
3539:..:.833093!38 Me rounced up ad of the avaiadie men in he
next two compartments of the craft The men had to EQ‘E?@Q&.&%
hed balance The shakng siopped  Drogan reatzed they wen m an asteroid stovm. It
#ould pass

Drogen suddeniy stiopped hs day dreammp  The screen in front of tum mdicated an af
cleas fov landing  Tha craft gentiy gided © the pad  The probiem fiied joumey was
over

Higbee (1976, 3) suggests that the major llaw with the link method
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is that in order to recall any item down the list it is necessary fo go
through the whole list from the beginning, because each tem leads 1o the
following one. Foth (1973, 243) sugpests that the system works well

with visual imagery but will stil work effectively with verbal

associalions as well.

Locl Method

The loci method is one of the oldest mnemonic methods according to

Yates {1966). The method is very simple. The user simply remembers a
number of familiar iocations, iocations that are part of everyday routine
Next the user shouid make a mental image of items 1o be remembered in
each of the locations, in the order that the items are 10 be remembered
i we use our original kst of five tems:

1. mild cheese

2. mik

3. spaghefti noodles

4. chocolate chip cookies

5. paper towsl

One of the easigst location scenarios to remember is 8 walk around your
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house or your neighbourhood, or the route that you take to go to work or
schoo! everyday. Using paths like these make it very difficult to forget

the locations. H you choose a route that is unfamiliar, it would incresse
the chance that you are trying to remember the location as well as the

item that you shouid be remembering. As an exampie, the path used could
be the route through your house as you get up in the morning. On the table
beside your bed you would picture 8 piece of mild cheese sitting there. On
the floor beside the table you would visualize a carton of mik or a glass

of milk. The spaghetti noodies would be in the doorway as you leave the
room, foliowed by the chocolate chip cookies outside the badroom in the
haliway, and finally the paper tows! is sitting in your way on the kilchen
fioor. This method should work well provided you stick with paths that

are famiiar. The tength of the path will be dstermined by the number of
items that you are trying fo remember. The fonger the list gets, the
longer the path. The drawback with this system is that iie the link you
will tend to start at the beginning of the path each time you are trying to
locate a particuiar number or dem. To retrieve the itams in the fist all

that has 10 be done is the user has to take a mental walk down the path
where the ems are stored, the items appear in just the places where you
left them (Higbee, 1977a, £8).
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Peg and Hook Methods

The peg method and the hook method are virtually the same thing. It briefly
consists of the leamer memorizing a list of peg or hook words or numbers. As with the
link method, the rhyme, one is a bun, could be used, simply by making an association
between the bun, number one and the item to be remembered The probiem here is
finding words which rhyme with numbers above ten. This restricts the use of the peg
method, so it is recommended that we use other peg words.

Another choice then is t0 use letlers of the alphabet as the hook
words, as shown here, adapted from Higbee (1977a):

A ape J jack S sock
8 boy K kite T toy

C cat L iog U umbreiia
D dog M man V vane
E egy N nut W wig

F fig O owl X xray

G goat P pig Y yak

H hat Q quit Z z00

| ice R rock

Tha user would associate the item 10 be remambered with the hook word. Mild cheese

would be associated with ape, an ape running away with the cheese. Milk would be
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associated with boy, 8 boy swimming in a lake fiil of milk, etc. The major probiem with
the peg method using the aiphabet is the same as the link method, lems would have
to be recalled in order, since not many people would know the numerical sequence of
all numbers of the aiphabet.

People using the peg system generally recall twice as much as those not using
a mnemonic system, when hearing a fist of words once. Bugelski (1970) tried this with
lists of ten words and the peg system proved valuable.

Acronyms

Acronyms are widely used by people, the majority of whom do not
realize they are using mnemonic devices. Acronyms are simply putting
together the first lefters of the items you wish to remember. Morris
(1978, 156) suggests one of the more common acronyms is:

ROY G BV
This stands for the colors of the rainbow, and just looking at the fetter aflows most
paopie 1o say the names of the colors:

red

orange

yeliow
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green
biue
indigo
violet
Other exampias of acronyms, see if you can figure them out’
WHO
NATO
NASA
BEDMAS
HOMES
Anybody can use acronyms, it is just a case of taking a few minutes to figure out the
first lefters, then putting those in the form of a word and by repetition remembering the

new, often, nonsanse phrase.

WHO - Worid Health Organization

NATO - North Atiantic Treaty Organization

NASA - National Aercnautics and Space Administration

BEDMAS - Order of mathematical operations, brackets, exponents,
division, muitiplication, addition and sublraction
HOMES - The Great Lakes, Huron, Ontario, Michigan, Erie, and Supenor

As mentioned, this method is widely used, peopie not even realizing they are usng a

mnemonic davice.
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Rhymes

As with the acronyms discussed above, many peopis use this
mnemonic device and do not realize what it is. Anyong can make up a
rhyme o try to remsmber information. A coupis of the more common ones
wouid be as follows (these are taken from memory, which reinforces their
effectiveness, therefors no reference cited): ’

Monday's child is fair of face,
Tuesday's child is full of grace,
Wednesday's child is fuil of wose,
Thursday’s child has fas to go,
Friday's chiid is loving and giving,
Saturday's child works hard for a living,
Sunday's child is happy and gay.
Easy 1o remember, and a iot of people do remember the above, with minor
vanations, as well as the following:
Thirty days hath September,
April, June, and November,
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All the rest have thirty- one,

Angd February has twenty-eight,
Except in & leap yesar, that's the time,
That February has twenty-ning.

Phonetic Method

The phonetic method is possibly the most diflicult of the systems
discussed thus far. The phonatic system is aptly described by Higbee
(1977a) as 8 number 10 sound system. Each digii from 0-9 is assigned a
consonant sound. These consonant sounds are then combined with vowels
{0 tum numbers into words. The words are more meaningtul, thus they are
more easily remambered. The foliowing chart, adapted from Higbse
(1977a) and Lorayne {1974, 34) shows the digits, their equivalent
consonant sounds and the memoty aid associated with each.

Digit Consonant Sound Memory Aid

1 tdth t and d each have one downslroke
2 n two downstrokes

3 m thres downstrokes
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T last sound of four

4
5 l Roman numeral for 50 is L
6 j.sh.ch softg reverse of J resembles a 6
7 k,q, hard ¢, hard g, ng 7 sideways resembiles a skeleton

key, 8 k can be made with 2

sgvens

8 t,v.ph script { resembles an 8

9 b.p both resembie 9 when invarted
and/or flipped

0 z,8s01c Z = zero, C = cipher

Higbee (1977a) suggests that the consonant sounds are the important ones
in this mnemonic system because different letters or letter combinations
may take on the same sounds. !f there is a double consonant i will take
on the sound of only one of the consonants.

Examples:

able = 195

lumber = 5394
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knife = 28
food = 81

To become effective using the phonetic method. the user must first jearn
the phonetic sounds in the chart above. The chant must be thoroughly
tearmned so the user does not have o consult the chart. Higbee (1877a)
supgests that this method can be used for two purposes, the first being to
siore in memory keywords, as you would with the foci method, the second
as a method of storing numbers, coding them into words would make them
easier 1o remember.

Keyword Msthod

Pressley, Levin and Deianey {1982) suggests that the keyword
method is a two step procedure for remembering matenals that can be
associated. The keyword method was re-invented by Atkinson (1975). The
origins can be traced back beyond 1975, but Atkinson {1975) began
researching the method, again bringing it back into prominence. # is most
commonly used for iearning a second language (Paivio and Derochers
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1979, Prassley. 1877a; ang Raugh and Atkinson, 1875). It has besen further
refined over the vears 10 be applicable to other iearning situations.

Miier, Levin, and Pressiey {1880) successiully used the keyword method

to help students iearn verbs. Much research is continuing into the keyword
method and its applications to the classroom (Levin, 1681; Delaney, 1878,
and Levin ot al, 1979).

In using the keyword method for foreign languages. a foreign word
wouid be presented, as well as the English transiation of the word. The
user of the method must then select an Engiish word which sounds like
some part of the foreign word 0 be leamed. This selected English word
becomes the keyword. The user must then make some mental image of the
keyword interacting with the English translation of the foreign word.

There then are two links being mads, a phonetic link and a visual image
link (Beilezza, 1981, 259)

As an exampie of the keyword method, suppose that you wers
learning French as a second language. You are required to leam the word
pomme, which transialed, means apple, The first step would be to
select an English word which sounds simitar, in this case we choose paim.
Palm is the keyword. A mental image mus! now be created which relates
these. Imagine a bunch of apples in ths paim of your hand. The two links
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have basn mads, and the leamasar should be abls (o remember the
transiation of the French word.

SQ3R Msthod

The SQ3R methed stands for survey, question, read, recite and
review (Morris, 1978, 157). The basics for this method require that the
user survey the given information, iook at it, read i, decide if it can be
undarsiood and if it should be leamed. The second stage is simply 10
quastion the material, what is wrong, what is not understood, what can be
dona to improve the material. The third stags is to read the material
again, this time for understanding, foliowed by the user reciting the
material, either aloud or silently. Finally after all steps above have been
compisted, the user will simply review the material to fill in any missing
gaps.

The SQ3R method has been adapted by many students and individuals
as their preferred method of study. The results of the testing of these
ingividuals can easily show that the method is certainly not one hundred

percent effective.
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would be wise 10 use another techniqua. Few of the mnemonics discussed
in the above information heip with the remembering of processes . Most
appear to used for remembering facts and arrays of refated factun
information. Another technique which has not been discussed as ot yel s
Ybdai. This technique addresses the posibility of process mnemonics
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Mpnemonics and Education

Do we have o remember this?

How many fimes in the course of a year do teachers hear this
phrase? Students give the impression that it will take a great deat of
effort 1o try and remember something that will be used for testing
puiposes. The students tee! information that is discussed in ¢lass is for
testing purposes only. The siudents should have an understanding of why
they are learming particular information, rather than just being told that
the information will be on the exam at the end of the term.  Unfortunatety,
sometimes the reason the students have to remember the information is
for the test or exam at the end of term. but that is for another paper.
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Society seems to revolve a great dea! around the automobile. The
mechanic who keeps the car running dropped out of public school after
grade nine, not because he/she couldn do the work but because he/she
was totally disinterested. The mechanic has spent a couple of years at a
community college and a few years as a practicing mechanc This
mechanic who dropped put of junior high school has the ability, using only
his/her memory .10 tell you all of the parts of & car engine.  As a further
axtension of this, he/she can identify some of the small nuts and bolls of
the engins by touch alone. He/she can give you an approximation of what
is the problem with the car by listening 1o the sound of the motor  Why?
How?

These peopie do not have an extraordinary memory, but are the
studants who were struggling because of a vanety of different reasons
with the schooi work. On the other hand we have people who seem 10 have
incredible memory. People who can easily sit down and memonze a list of
names and then recite all of the names in perfect order or in any order
Are there then two distingt types of memory, poor and exceplional.

Ericsson and Chase (1982, 610) suggest that there is no difference
between people with & normal memory and those people with exceptionat

memories. They suggest thal we ali can develop exceptional memories
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The kay is practice and a sirong dasire to develop our memories. Ericsson
and Chase (1982, §08) suggest that all of the so-called normal aduits
aiready exhibi a very skilled and exceptional memory in a field where
they are already experts. Encsson and Chase (1882, 608) suggest that
there 15 a relationship between the ieve! of skilf an individual hasin a
particular field and the individual's ability 10 recall from memory items
associated with that field, for exampie the mechanic, or the store clerk

who remembers prices of hundreds of items on the store sheives

Encsson and Chase {1882, 614) further suggest that there is a
difterence between the normal memory and the e.- Zeptional memory but
the difference is in the speed in which the exceplional memory people can
encode information and the successiul storage of this information in the
long term memory. The normal person has the opportunity 10 develop
memory by learning these cognitive processes and through extensive
practice Should the public school systam be teaching these processes 10
the students?

Lorayne (1588} give a lot of reasons why individuals should try to
increase the capacity of their memory. Included in this commercial book,
Lorayne (1988) quotes a lot of business executives who fee! development
of a good memory is essential 1o the deveiopment of good business
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corporations. Lorayne (1988) suggasts that the bizarre images must be usad. These
bizarre images take a great deal of creativity 10 develop, and creativity leads 10
success in today's business sor'ely. Lorayne (1988, 59) suggests thal a trained
memory actually teaches fisail. it is necessary to use your imagination 1o form good
strong associations, in so doing you are strengthening your imagination because you
are using i, and this allows you t0 become more creative. Joycs and Waeil (1592) refer
to this strengthening of imagination as a major nurturant effect of the memory model in
education.

In most classrooms today the use of mnemonics is not observed on
a very large scale. Pressiey (1882, 297) suggests thal part of the reason we
are not seeing an abundance of mnamonics used is the fact that many adults are
not good at mnemonics. Thus role modeis for younger children are
aimost non existent. In our classrooms the role models are. as well. almost non-
existent.

Most teachers fesl over worked at the present time and do not feel il is
necessary for the students 1o be taught mnemonics. Since role models
are not there, no one takes charge and pushes mnemoncs  Also,
rote learning (BEDMAS) is discouraged by modemn educationat theory
Turnure and Lane (1987) suggest that mnemonics technigues
must be taught, retaught, demonstrated and apphed m many
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situations where they are expected to be utilized, simply because that is
the way things are learned and that is the way most people master
techniques

O'Sullivan and Pressley {1984, 277) sugges! that we should give our
students the opportunily for using mnemonics because if they are given
the opportunily 10 s8e a strategy and see it being used, the chances then
become greater that they will at some point sea the sirategy as being of
value. Black and Rollins {1982,11) suggest! that there is a positive
relationship between knowing the value of a strategy and applying it. As
aduils we are often leery of trying new things because we are confident of
the things used now. If we are required {0 change it is necessary to see
some value as the result of the changes, otherwise, we are resistant {o
the change. A good example of this resistance 10 change is the school
system. How many schoois opsrate exactly the same way today as they
did thirty years ago. The answer is most. Yes, the course content is
changed a littie, the methods of teaching have changed a little, there are
even some {eachers aliowing students 10 WOrK in groups, perhaps
cooperative leaming might be tried in more classrooms. But the changes
are vety siow. Teachers are often happy with the way things are going.
The methods that they are using worked with them whan they were in
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schoo!, so these same methods should work with the students i school
today.

Even though the role modeis are not there and we do not teach
mnemonics, Pressiey and Levin (1977, 54) sugges! that some children do
show use of mnemonics in their everyday paltterns  These children are
finding ways for themssaives 10 leam, and mnemonic devices are
developsd. These chilgren appear 1o be leaming independently and
developing in spite of the schoo! systems which are not meeting the needs
of all these students.

In the last few years the schools have opened their doors to all
students. At the present time, all students, regardiess of their age or
abilities are permitted to attend the public schoot! system. In any given
class you may find students with exceptional needs as well as students
who are gifted. in many classrooms these students are learning entirely
different curricuia or they are leaming identical curricula, the teacher
teachss 10 the middle siream of the students. The school is not meeting
the needs of these students. School systems have tried mainstreaming
and integration. Physically and mentally handicapped students are put
into the same buiiding as all other students and in some cases are
pammitted to attend the same classes as thair peers. If they are in the
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samae class they are most likely doing something 10tally unrelated 1o the
curriculum that the student body is ieaming. if the class is having a
tasson on causes of AIDS, the mainstreamed student is silting at the back
of the class cuting out pictures of faopie who are smiling and posting
them in a scrapbook of some kind. Often these students with special
needs are doing more important things (or are these things 1o keep them
out of the class?) than the rest of the class, things such as running
errands for the teacher, watering the flowers in the offices or running to
the nearest store t0 get milk for the stafl room, with a teaching assistant
of course

The fatest endeavor of education is to provide an equal education to
all students. This newes! idea is termed inclusive education. All
students in the class regardless of their ability are required 10 partake of
the lesson's theme. No matter what the topic is that is being presented in
the room, all students regardiess of their ability are doing something
related to the fopic. As an example, if the students are working on the
causes of the Second World War, the gifted students may be writing
essays and researching what the aclual causes of the war were, and some
middie stream students will be preparing a poster of the causes, perhaps
by cutting or pasting. or drawing, the lowest students in the class would
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be working on the same theme but simpler exampias, such as the cause of
a fight in the haliway, then presenting that information to all of the class

in some form, for evaluation. This type of instruction is termed muiti-
level instruction. The hope is that this type of instruction catches on,

to the benefit of all students in the publi¢ schoo! system.

Collicott (1881, 219) suggests that the teacher must develop a
framework for planning that allows for one main lesson with varying
masthods of presentation, practice and evaluation. Muili-level instruction
is based on the premise that one lesson is taught 1o the entire class.
Cotlicott (ibid.) suggests that the planning of the lesson allows for the
individualization, fiexibility and inclusion of ail students in the class.

The teacher must consider the learning styles of all students in the class,
as well as invoiving all students through different levels of thinking The
use of Bloom's Taxonomy may be useful for this. The teacher must also
realize that some students will need adjusted expectations, as well, the
teacher must afiow a choice in the way the students demonstrate the
understanding of the concept. The teacher mus! accept the fact that the
students are doing somsthing diflerem than ordinarily, the leacher must
accept this as well as find ways of avaluation the students that take into

account individual differences.
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Collicott (1991, 220) suggests a four step process in developing a
tesson for multi-level instruction. it will be adapted here as a six step
process The sleps would be as foliows:

1 identify all students in the class and their different learning
styles, writlen notes about each student and their isarning styles,
probiems. elc are very heipiul.

2. Davelop a team of four or five other teachers with different
teaching backgrounds (different subject areas helps, as well as different
grade levels). These leachsrs will collaborate on the remaining four
steps.

3. identity the underlying concepts of the lasson, in simple words s¢
all students will understand them. in words that make the lesson
meaningful to all of the students,

4. determine the method of teacher presentation, this may ba by
using & number of different methods for any one lesson so that ali the
students will benefit from the presentation depending upon their teve! of
undersianding. All students do not pick up information from a lecture,
hands on activities will help, activities out of the ordinary, non-verbal
assignments, etc.

3. determine the student, method of practice, afiowing for variation

57



in assignments. All students will not have 10 write a ten page paper as
practice, some students will, others would be required 1o draw a picture,
write a song. make 8 video. elc
6. determine the method of student evaluation, again the teacher
must accept variation in the evaluation of students, much as in the
practice session above. The students should be evaluated as incividuals.,
not as part of the group. The teachsr should have individual expectations
as opposed to group or norm expectations
The following kst gives the teacher examples ¢! alternate ways of
addressing steps five and six above:
use a largser room charades
video comics

prassentation {o others presemiation 10 class

music tape recordings
group assignments class assignments
murais arnt

piays posters

bullstin boards celling murals
models point form

coliage no assignment
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newspaper articie T shirt display
guest speakers verbal answers

The sky 1s the imit. The only constraints 10 this wouid be the
creativity of the teachers and the lsamers. The collaborative approach
heips generate ideas. ideas that may have worked in other class
situations, grade levels, and subject areas.

What would multi-level instruction and mnemonics then share?
Well, the two go hand in hand. The teacher is trying to reach ali of the
students and trying 10 get all of the students t0 remember many different
types of information. The class range is from very poor students to very
strong students Mnemonics can reach all of these students successiully.
Muiti-leve! instruction aliows the students 1o 1eamn in ways that the
student learns best. as weil as aliows the studant to express an
understanding of what has been learned in many different ways. The use
o! mnemonics could play a vital role in the leaming styles of many of our
students

With the mainstreamed students, MacMillan and Meyers (1984, 59)
suggest that it is ime we get away from behavior mogification training
and star! using mnemonics with our handicapped students. in the past we
have used techniques such as precision teaching, direc! instruction and
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programmed instruction with mainstreamed students The tme is now 1o
look at mnemonics with these students. The idea that mnemonics can be
used with exceptional students is supported by Danner and Taylor (1973)
and Ross and Ross (1878). Tumure and Lane (1987, 354) suppor! the use
of mnemonics with exceptional chiigren, but contend that more research
will be helpiul. At the present time there i8 a fair amount of research
avaliable on the use of mnemonics with exceptional children (Gersten,
1888; Mastropien and Peters, 1982; and Mastropien, Scruggs. Levin,
Gaggney and McLoonae, 1885).

Gifted ¢hildren are also present in the regular classtoom. Can
mnamonics be of benefit to these children? Camser, Karbo, Kinden, Legisa
and Newstrom (1983) suggest that yes, mnemonics is a definite benelit to
gifted students. With these gifted students mnemonics based on imagery
is even more beneficial. Kosslyn (1976, 438) suggests that children often
represent concepts in an imaginistic fashion. They are using mnemonics,
but when they get intp schoo! situations these ways of leaming are
somehow put in the background. Again perhaps there is 100 much strength
put info content by teachers. Sadoski (1985) suggests that imagery
sometimes mediates children's execution of important tasks such as

reading. Mnemonics would not be difficull to ship into the program since



it appears that children are already using them. Prassisy (1877b, 583)
suggests that chidren's imagery skills continue to develop during the
elemeantary school years

For the rest of the class mnemonics will be useful as well. Roediger
and Weidon {1975, 564) suggest that successiul mnemonics can probably
be constructed for any refention test. These mnemonics could be both
teacher generated or student generated Snowman, Krebs, and Kelly (1880)
and Krebs, Snowman and Smith {1978) suppont the use of mnaemonics in the
classroom, doing work with prose material. Both experimental studies
suggest that training the students in mngmonic techniques leads to better
understanding and retention of the prose material. Levin (1976,117)
supports the contention that mnemonics is helpful with prose material.

Honeck, Sowry and Voegtle {1978, 23) contend that mnemonics may
even be helpful understanding concepts. Delaney (1978, 308) suggests
that mnemonics 1s heipiul leaming foreign languages. Bransford and Stein
{1984) expenmented with mnemonics and problem solving, suggesting
that mnemonics can be useful with problem solving techniques.

Mnemonics seem 10 have some value for the students of afl levels of
achievement. At some point in their education students shoukl be exposed
to some ot the different types of mnemonic devices. This would afiow the
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students the opportunity 1o expiore theér own learnng styles and enhance
and improve those styies Students should be eniightened 10 mnemonics
while they are still in schoo!. not having 1o wait Ic lsarn about them as
they approach university or enter the business world

Pressigy, Levin, and Delaney (1982) stress that mnemonic
techniques have important uses in education. Black and Roliins (1982, 17)
suggest that there is a positive relationship between knowing the value of
a strategy and its application. If our students 8o not know aboui the
strategies that are available {o them they are the losers  Borkowsk,
Levers, and Gruenenteider (1976, 784) sugges! that a good stralegy user
knows how far the refrieval strategy can be streiched when they use o
and still be effective for them. Clitford (1984) also suggesis that users
of strategies for memory know that personal effort can increase the
success of that sirategy.

Morris (1978) stresses that meaningiul things are remembered
easily, and bizarre images lead to better recall  Mnemonic sirategres
provide ways of linking the disconnected.

Bellezza (1881, 251) argues that mnemonic devices are heipful in
memotizing and remembering specific kinds of material. Knowing how o

use mnemonic devices gives the stugents a sense that they can conlrol
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their own memory processes The students become aware that there are
easily leamed strategies thal produce readily accessibie knowledge bases
that can be turther extended

Higbee (1577b. 149) suggests that with a knowiedge of mnemgcnic
the studerits will be able to memonze necessary routineg things more
efficiently. The use of mnemonics afiows the student to better remember
the facts Higbee (ibid ) suggests thal much schoot work stili invoives
memory, not just insight, creative thinking or critical analysis.
Mnemgonics will not replace the basic psychoiogical principles of tearning,

mnemonics uses these principies

The students will benefit from the use of mnemonics in the
classroom The benefits of this will not only be visible in the students’
academic performance, but will also stay with the students for a ife
time But what about the teacher, are there any benelits for the teacher
by using mnemoncs for thermnsetves?

The benelit 10 teachers can be enormous. For a start that will
provide the role models for all of their students; the students .1l seg in
practice some of what they are supposed 10 be learning. Too often the

students see ther teachers teaching. but seidom do they see teachers
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practicing. How often does a social studies teacher do map work, other
than trying to find their way on vacation? How often do the students see
the written products of English teachers? is a science teacher really a
scientist? i the teachers were using mnemonics, wouldn't thal be a good
learning modeli for the students?

Everybody likes 10 be called by their name. it takes many teachers
weeks before that know the students by name. if the teachers were 1o use
mnemonics they could easily iearn the names of all of their students on
the tirst day of school. The students would appreciate this, and respect
would begin 1o be formed eariy in the school year. Teachers cften teli
their students that they must remember things from class, well’ the
teacher who makes a concerted effort with the names of the students is
practicing the skilis desired in the students behawvior

Teachers ofien have busy schedules, many times they write down
numerous mestings and appo:ntments in thew plan books. on calendars.
eic. With the use of mnemonics they can easily remember all of thesr
scheduled appointments without writing them down_ Early morning, lunch,
after schoo! and evening are the free times for teachers Mnemonics will
easily aliow the teacher {0 remember appomiments ©on a weekly basis or

even on a monthly basis
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Teachers need 10 know a iot of information about students and their
progress The teacher can deveiop mnamonics which aliow them to
associate students names with grades and save a ot of time and hassie
when dealing with administration and parents.

The administration of a school is constantly giving the teachers
notices. forms, papers, elic 1o be sent home Many teachers forget 10 pass
out this information on the required day, or required time of day,
mnemonics can help with this problem. Schoo! administration is
conslantly asking the teachers fo fill out reports, information sheets,
statstics, elc. Mnemonics could again be the answer for the teacher.

During class teachers often rely upon their pian books to refresh
therr memotry Students could see the teacher reciting information from
memoty, not constantly trying to find out the page number they have been
working on

Mnemonics allows the user g greater facility of mind. The individual who uses
mnemonics enjoys remembering things, and hkes o keep the mind exercised.
Teachers will find the use of mnemonics to be beneficial, for sorting and retaining

information
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Yodai

Yodai is 8 Japanese mnemonic device develcped by a Japanese
educator, Masachika Nakane, for the teaching of math, science, spelling.
grammar and English. Nakane developed this mnemonic {echniGue 10 help
remember principles, rules, and procedures. Nakane believed that
everything is based on rules so i is necessary o remember and iearn the
underlying ruies or theories.

Higbee and Kunihira {1985a) have studied Nakane and his yodai
methods extensively, introducing these methods to North Amenca  Yodat

translated means the essence of structure, which means it is a summary
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of a subject, what it is composed of, as for example, trigonometry is set

#Mo a rhyme sixty seconds iong that explaing 8l its' major principies.
According to Levin (1885, 74), reducing a system of rules, principlss, or
procedures to its essential structure requires conceptual understanding,
information reorganization and integration. Thevefore ybdai mnemonics
are both unique and compticated in addressing the struclures to be learned
as processes rather than facts.

Higbee and Kunihira (1985a, 58) suggest that Yodai, now transiated
into English consists of a combination of verbal mediators. These verbal
mediators would include such things as phrases, sentences, rhymes and
songs. The verbal is mixed with visual images in yiidai. Students not only
create a visual picture or use visual cues 1o help them remember, they
also can use the verbal rhymes, songs, etc.  Ybdai is all encompasing,
compared 10 other mnemonics which may use either verbal or visual cues.

Levin (1885, 73) suggests that songs and rhymes do have a iong
lasting staymng power. There are numerous rhymes that stick in the minds
of most adults from their childhood, these rhymes do remind peopis of
things and events  Yodai seems 1o be capitalizing on this idea. Higbee and
Kunihira {1985a, 58) sugpest that there are three categories of yddai

mnemonics
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1. formulas and numerals

2. definitions, principles, concepts

3. process of problem solving
Higbes and Kunihira (ibi) suggest that mediators are readily available for
tfeamning and recalling information.

The verbal mediators consist of meaningful verbal chams They are
presented and remembered in ianguage that is familiar and simple for the
usar. Often yidai mnemonics are set 10 music and sung 1o the tunes of
common familiar tunes that the students would remember and enoy In
addition to the use of music for some items to be remembered, yodai
mnemonics may see an entire class recite a rhyme while one student
records information on the blackboard.

Higbee and Kunihira (1985a, 62) suggest that one feature of
mnemonics is that it creates interest and helps to motivate the students.
in North American mathematics classes there is ofien a lack of
motivation for the students. This fack of motivaticn causes a great deal
of stress for the students and undoubledly causes the overall scores for
these students on test items to be iow (Higbee and Kunihira ,1985a. 62)
The lack of motivation and interest! can cause a great deal of frustration

in our students. Y8dai mnemonics appear o help with this aspect of the
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teaching of mathematics and science. Higbee and Kunthira (1985b, 78)
suggest that using yodai mnemonics may give confidence 10 the students
by giving them successiul leaming experiences. This might increase
interest which teads 1o the dasire to succeed, exactly the things muiti-
leve! instruction is attempting to do as well. Y6dai mnemonics teaches
information that is more meaninglul, more interesting and more
memorable.

Levin (1985, 74) suggests that yodai mnemonics could possibly be
the key 10 unlocking an individua! students’ independent (eaming potential,
which further connects mnemonics to mutti-level instruction. Pressley
(1985, 69) suggests that using yodai mnemonics has tremendous potential
for improving the learning of content material with which children often
experience difficulty . i we can make a subject such as math easier for
the students # should be worth the efiort.

Higbee and Kunihira (19853, 58) suggest that yddal mnemonics
invoives doing before understanding. A lot of our current content areas in
North American schools are going in this direction with their curriculum.
McFadden et al (1588) have developed a science program for use in junior
high schools that often has students doing activities before they
undersiand the concept. The siudents learn the concept in many cases by
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doing the activities. Levin (1885, 73) suggests that yddai mnemonics are
aimed at first teaching how 10 ¢o something. then it gets into

remembering the process. Levin (ibid) suggests that yodai mnemonics may
be better than other mnemonics because it deals with the processes
invoived whereas other mnemonics deal with the remembering of facts in
most cases. Levin {1585, 74) even goes as far as to say that yodai
mnemonics may aid in remembernng when 10 use other mnemonics  Higbee
and Kunihira (1985b, 78) suggest that yddai mnemonics do not have to
repiace understanding, but ytdai might precede, accompany, or follow
undersianding. They also sugges! that using yodai technigues might help
in the leaming process by allowing the students to leam the procedures
more effectively by decreasing the attention required.

Higbee and Kunihira (1985a, 59) suggest that many of the graduate
of Nakane's school in Japan have gone on lo careers in medicine and
engineering due to the interest that was generated in these fields by yoda:
mnemonics. Higbee and Kunihira {1885b, 79) even suggest that students of
y&dai mnemonics who were interviewed ity years after graduation stifi
remember the original songs and rhymes. Levin (1985, 75) suggests that
ybdai mnemonics could be used 10 reduce the gender difference in math
and science. Males traditionally have done much betier in these areas.
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Using ytdal mnemonics could reverse this trend, or at lsast stant 1o make
a difference in maie and female attitudes because it allows for the
presantation of math and scignce in snjoyable, non-anxiety progucing
contexts or environments.

Pressiey (1985, 69) suggests that yodai mnemonics are basedon a
varisty of mechanisms which are known {0 aid learning, especially with
children. The first of these mechanisms relates fo leaming meaningful
and tamiliar things. Leaming is facilitated by reiating new ideas or
concepts o things which are aiready familiar to the lsarner. Yodal
attempts to do this with the thymes or songs, that refer to familair
things. Absiract operations, such as we experience in mathematics
classes, are better coded using concrete things. in other words we take
abstract things and remember them by relating them to concrete things.
Rohwer (1960) suggests that the best thinkers do not think abstractly but
rely on concrele expariences and representations.

Levin (1885, 75) suggests a couple of possible problems with yidai
mnemonics. The first of these being that the process could be hampered
by slow retrieval, it would take the students more time 10 refrieve
information, even though # has been remembered better. Alsothereisa
lack of research on yddai mnemonics.
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The technique has not caught on in North America  Possible reasons
for this could be that the majority of information on y&dai is written in
Japanease, which hinders a ot of researchers from continuing the studies.
Of the littie Yodai experimentation that has been carried out, the language
of communication has been primarily Japanese. In addition {o this, the
transiation of most thymes and songs from Japanese to English loses
something. North Amsrican students have different interests from
Japanese children, 0 in order 10 successiully develop ybdal techniques for
North Amarica the researcher has to aimost re-invent the wheel.

Presslay (1985, 71) agrees, suggesting that y0dai mnemonics is a
fargely untested field of education, but he suggests that the teachers who
expose their students to yddai mnemonics will be providing those students
with important cognitive tools. Kilpatrick {1985, 65) also criticizes
yddai mnemonics because it is largely an untested field. Kilpatrick (1985,
67) suggests that using yodai simply postpones learning mathematics
terminoiogy. Unforiunately he feels this is bad. Is there any neeg 10
worry about when the students leam the correct lerminology, as long as
thay do learn the terminology? Higbee and Kunihira (1885a, 62} question
if it is even necessary for everyone in schools to know the correct
terminology of mathematics.  Afterall, how many of our students are going
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to need 10 communicate in the languags of mathematics once they have
ieft the schools. Kilpatrick {1985, 68) also suggests that some aspects of
y0dal mnemonics may depend on Japanese culture and may not be
adaptabie. Kilpatrick (i) does sugges! that yddai mnemonics does have
one very strong feature, it offers to the students the opportunity to

vocalize the rhymes or operations that are being used. This aione is & very
important feature of mnemonics, a feature which is ssidom usead in
secondary math and science classes in North America.

Fractions evoke fear and apprehension in many junior high age
students. These students have been exposed to fractions lor at lsast five
years, yet many stiil have a difficult ime understanding or remembering
the processes involved in working with basic operations with fractions.
Just the mention of the word fraction in many Classrooms causes anxiety
among many students. A mental block deveiops. A hale for mathematics
develops. A gislike for the teacher quickiy overtakes some of the
students.

What will happen i fractions are introduced to the studentsin a
manner that is unique and different? Perhaps they would be betler
motivated to leam fraction problem sofving. What if the teacher is able
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to present the concept of fractions in such a way that the students will

not only find # interesting. but in a way tha! the students wili be able to
remember the concept of addition, subtraction, muitiplication, or division
of fractions? Yodai is a mnemonic device that appears to help the user
remember processas rather than facts, as is the case with most mnemonic
devices.

Machida and Carison (1984), experimenting with 12 and 13 year old
Japanese students using ybddai rhymes 10 leamn basic mathematics versus
traditional mathematics found that yddai techniques promoted the
children's use of math procedures. The gains due to mnemonic instruction
were good immediately and two weeks latar.

Fennell {1993, 28) suggests that in an international survey
compieted in 1991, a random sampte of 3000 students tested in 15
countrigs, Canada piaced in the middle of the fifteen countnes in math and
Scisnce. in Math Canada placed 9th, with an average score of 62%, and in
Science Canada 9th, with an average score of 68%. Canada needs help
trying 0 puli up our average scores. I such a highly ingustrialized
country such as Canada the showing in these surveys has been
disappointing. Perhaps yddal may be part of the solution, a new method o
teach the basics with emphasis on process
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Dempster (1883, 433) suggests that tha schools in North America
need 10 evaluate their curnculum. The amount of content that we are
requiring our students to jsam may dbe excessive, Dempster (1583, 437)
suggests that exposing our students 10 iess may help them leam more.

Yodai altows the teacher 10 spend more time on one concept with the
concept being Jearned better as well as increasing the retention rate of
the learned material.

Mack (1880) worked with elementary students one on one for six
weeks with fractions. The students were taught fractions in a way that made the
fractions more meaningful to the stugens. Student performance increased when the
fractions were related to more meaningful, real lile situations. This is what yddal

aftempls 1o do, present material in a more meaningful way.
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An Experiment in Yodai

Method

The subjects for this experiment consisted of 52 grade nine
students, aged 14 and 15, from two heterogeneous groupings Two groups.
each consisting of 28 subjects were chosen by randomly selecling
students. The first group was selected as the control group by coin toss,
the second group as the experimental group. Students in the control group
were separated by class; as well, the experimental group was separated
by class, giving a total of four groups, each group to receive three hours
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and twunty minutes of instruction.

Al Control 12 students

A2  Expenmental 13 students

B1 Control 14 students

B2  Experimental 13 students

Expenmental groups (A2 and B2) received identical instruction using

yodai techniues from the same teacher as the two control groups {Yodai
iesson plans foliow this chapter). When control groups A1/B1 received
nstruction, expenmental groups A2/B2 wern in a Macintosh Computer Lab
working with Math Blaster Mystery™, 4 game to refine mathematics skill
in solving word problems. Instruction consisted of five regulariy
scheduied conseculive forty minute Matbematics classes Atthe
comgpletion of mstruction for control groups A1/B1, groups switched.
expermental groups recewing five sessions of ydaai instructicn and

control groups receiving five sessions in the computer rcom working with

Math Blaster Mystery™
Al Control instruction Computer
A2 Experimental  Computer instruction
B1  Contro} Instruction Computer
B2  Experimeniai  Computer instruction



In the computer sessions there was no instruction. all students had
received instructions prior to group separation by the same teacher used
in all instructionat sifuations Supstvision in the computer iab was
carried out by available teachers in the builging, changing trom session {o
session.

All students were given a pretest, a {est after instructional
sessions three and four, and a post tesl, delayed until after two regular
classes foliowing completion of this experiment.

Yoda! Experimental Groups

The ytidai uni teaching fractions consisted of a lota! of five class
lessons, aach forty minules long  The lessons follow a reguiarty
scheduted class where the students were given a pretest of 20 problems
with fractions using basic operations, addition, subtraction,
multiplication ang division

Day 1 Stages 1 and 2

Day 2 Stages 3 and 4

Day 3 Stages5and 6

Day 4 Stages 7.8and 9

Day 5 Stage 10
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Day 1
Stage 1 {10-15 minutss)

As students were setlled into their seats they were introduced 10
yoda: as an expenmental lesson 1o help them remember the processes
mvoived in how to complete problems with fractions. Prior to the
begmnmg of the lesson, one class prior, students were required to
compiete a pre-test composed of twenty fraction problems, five each of
addition, subtraction, multiplication and division. During the expianation
overhead 1 was left on the overhead projector, giving the students a
constant reminder of the topic. Samples of all overhead visuais for the

Yodai lessons are {0 be found in the appendix of this text.

Stage 2 {20-25 minutes)

in the second phase students were infroduced 10 the fundamental
visual imagery for the unit  First they were asked to close their eyes and
imagine that we were transported to a sunnier environment with an
average dayhght temperature of 30 degrees Celcius. As their eyes were
ciosed, overhead 2 was placed on the projector. The students were asked

to open therr eyes and hrainstorm as to what the picture was; very little
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prodding was nesded by the teacher 10 convince the students that the
picture was that of an X shaped swimming poo!.

Next the students were asked 10 agam close therr eyes As they dd
overhead 3 was placed on the projector. Students were again asked 1o
open their eyes and brainstorm as 1o what overhead 3 represented There
was no argument as it was quickly decided to call overhead 3 a diving
board with beach balls on top and below the board Some students started
1o realize the significance of the second and third overheads, but the real
significance was not discussed yet.

The class wa - :en asked to discuss what they must do if they were
given an all expense paid trip to the sunny deshnaton of therr choice
They agreed that in order 10 fully enjoy their stay they should be n shape
The quickest way to get in shape was fo start runming At this point
overhead 4 was infroduced, the runner trying to get! into shape belore the
big trip.  Also discussed about the runner was that his uniform could be
saparated into two parts, the shirt and the pants. There could be numbers
on the shirt, and they were told that there would be palches on the pants

As reminders {or the three overheads introduced dunng the lesson,
copies of the overheads were posted on all four walls of the ciassroom
Students werse still not informed of exactly what each of the overheads
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represented Student motivation was becoming easy. Al students
appeareg eager and interested to finu out what was going to happen during
the next class, which would follow on the next school day.

Day 2
Stage 3 (5 minutes)
Students were quickly shown the overheads from the previous class
and reminded of the purpose of the lessons, 1o improve skills with
fractions The poo! was a pool, the division sign was a diving board and

beach balls, and the runner was the transporting device.

Stage 4 {35 minutes)

Two joggers were shown with an X between them as overhead 5 The
students were told that the X between the twd runners was {0 represent
the swimming poof that they had been introduced 10 in the previocus lesson.
They were told then that because it was a multiplication problem they
were 10 play the Multi-POOL Game. Overhead 6 was put on the overhead o
indicate the Multi-POOL Game To piay the Multi-PCOL Game the students
were itormed that they would have 1o fean a new rhyme, introduced to

the students on overhead 7.
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Pool shirts to shifts,
Patches to patches.
The students were required to copy the rhyme into therr notebooks
To help them further remember the rhyme they were required as a group In
unison to recite the rhyme out loud three times At firs! there was some
hesitation to do this, but when all students realized that all were doing it
the hesitation dwindled. As a homework assignment the studenis were
required to memorize the rhyme.
The teacher then went through a number of examples on the overhead
with the students using different numbers of patches a. d different
numbers on the shirts. For each probiem the multi-pool game overhead
was first presented, then a new overhead was used identical to number 7,
but each had been previously prepared with numberss on the shirls and
different numbers of paiches, for example, see overthead 8
Students were then given six practice problems, separalely on the
overhead. The teacher was available for individual help, all problems

were correcied befors students were dismissed.
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Day 3
Stage 5 (20 minutes)

Students had a quick review from las! class. Next they were
presented with overhead 9, indicating a division problem. The students
were lold (as the overhead changed to overhead 10) that they were going
to play the DIVE-ide Game.

Overhead 10 was replaced by overhead 11 which intrcduced the DIVE-
ide Game rhyme:

Flip the foo!

into the pooi
Students were again required 1o write the rhyme in their notebooks, as
well they had 10 recite the rhyme out loud in unison three time again.
There was little or no hesitation this - ~e.

Overhead 11 was replaced with overhead 12, the same except the
second runner has been flipped. Students are then told to play the Muiti-
Pooi Game. The teacher ran through three prepared practice problems,
such as overhead 13. Students followed the explanations, then they ware
given six practice problems to complets, with the teacher providing
individual assistance where needed, then the practice problems were

cofrected.
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Stage 6 (20 minutes)
The students were next given a test, Test 1, consisting of 10 mixed

problems, 5 multiplication and 5 division.

Day 4
Stage 7 (5 minutes)

Students were quickly shown the overheads from last few classes to
remind them. The students were then reminded that the purpose of these
lessons was 10 improve their skills in operations with fractions. The pool
was & pool, where all of the numbers could be brought logether and
totalied, much like a real poo! where all parties invoived get in and mix
with all others in the poo!l. The diving board was a division sign, and the

runner was the device used 1o franspon all numbers.

Stage 8 (20 minutes)

Students were introduced to overhead 14, indicating that they were
going to play the Match-Patch Game, a game where they would be adding ot
sublracting fractions using the runners they had become famitiar with
The students were then exposed to overhead 15 This visual was left on
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for a couple of seconds, indicating addition of fractions. Overhead 16
quickly replaced this, baing the same except for the rhyme which had been
added.

Match the patches,
Don't take a chance,

Count the shirts,

Ang leave the pants.
The teachsr would point to the shirts and pants as the rhyme was
introduced. Students were required 1o copy the rhyme into their
notebooks. In addition the students were required io repeat the rhyme out
foud three times in unison. Students were also 1oid to memorize the
rhyme before the next scheduled mathematics class.

The teacher then performed a couple of sampie fraction probiems
with the students viewing, as indicated in overhead 17. In each case it
was siressed thal the number of paiches was identical. Students then
performed six practice problems. which were subsequently corrected.
Students then decided that they must know what happens when the number
of patches on the runners is different.

Overhead 18 was presented, indicating a different numbaer of
paiches, as well as the rhyme:
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i the patches do not match,

Pool the other persons patch.
This rhyme telis the studsnis that they must play the Multi-POCOL Game
with each runner, using the number of patches on the other runner. After
using the Multi-POOL Game the student then uses the Match-Patch Game to
find the solution.

Students were required 10 copy the rhyme into their notebooks In
acgition the students were required 10 repeat the rhyme out loud three
times in unison. Students were a!so lold 10 memornize the rhyme belcre
the next scheduled mathematics class.

The teacher then performed three sample fraction protlems with the
students viewing, as indicated in overhead 15 The students were then
required to compiete six sample practice problems with the teacher giving
individual assistance.

An identical procedure was foliowed for subtraction of fractions as
indicated above, using overheads 20 and 21 and the rhyme

Match the patches,
Don't take a chance,
Minus the shirts,

And leave the pants.
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The teacher then demonstrated three examples of fraction problems with
the students viewing, as indicated in overhead 22. The students were then
required 10 complete six sample practice problems with the teacher giving

individual assistance.

Stage 9 (20 minutes)
The sludents were next given a test, Test 2, consisting of 10 mixed

problems, S addition and 5 subtraction.

Day 5
Stage 10 {40 minutaes}
The final stage consisted of a post-test, comprised of twenty

problems, five each ¢! addition, sublraction, muitiplication and division.

Control Group

Contro! groups (A1/B1) received identica! traditional mathematics
instruction from the same teacher, using the same classroom, and
classroom materials as the experimenta! groups. This instruction began
with an overview of fractions during day 1, what they represent and
examples of where they would be used, then continued with instruction in
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muitiplication (day 2) and division of fractions (day 3) Day 3 aisohad a
twenty minute test on muitipliication and division of fractions  Addition

and subtraction were discussed on day 4. along with with a twenty minule
tast. Day 5 consisted of a forty minute test on all operations. No teaching
aids were used, with the exception of an overhead projector 1o present
practice problems and 1o aid in instruction exampies. In all traditional
instruction, students were taught using traditional terms. numerator,
denominator and reciprocal. For each diflerent mathematical operation
the students were givan six exampies showing how to solve the problems,
as well, the students were given six practice problems, the teacher was
available for individual help during the practice problems, which were
corrected before the studsnts were dismissed.

Test scores for all subjects were analysed using Statview 512™

Results

A repeated measuras analysis of variance was conducled with pre-tes!

and post-test scores comparing the expenimental group with the control
group. The resuilts of which are shown below in figure 1.
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Anova 1able for a 2-factor ropeated measures Anova,

Sowce: dt: Sum of Squares: Mean Square:  F-test; P value:
GROUP (A} i 40128.151 40128.151 2.52% 1188
subects w. (poups 49 780079.692 $5919.994

Repeated Measure (B) 9 10200 10200 15.919 0002
AR 1 1004.308 1004.308 1.567 2165
B x subjects w. group: | 49 31395.692 $40.728

There were no missing celts found. 1 case deirted with missing values,

As the lable indicates there was no statistica! significance between the experimental

Figure 1

and control group in pre or post test scores.

A one factor analysis of vanance was conducled comparing experimental

versus control group with each of the pre test scores, experimentalstage scores. and

post test scores.  No signihicance was found, but there appears 10 be movement

towards statistical sigmhicance.

One Factor ANOVA Xy: GROUP

Analysis of Varience Table

Yy: PRE TEST SCORES

Source: Df: Summ Squares.  Mesn Squsre:  F-test:
Betneen groups | 1 14892.308 14892.308 1.607
Vhin groups 150 463315385 9266.308 =.2108
Yotal 3 478207.692

Mode] §| estimate of between component variance = 5626
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One Factor ANOVA Xy: GROLP Yy: Experimental Stage Scotes

Analysis of Varance Table

Source: DF: Sum Squares:  Mean Square: F-test:

{ Betneen groups | § 24057.243 240587.243 2.979
Wihin groups |49 395711.385 B075.743 p .- O%07
Total S0 419768.627

Mode! i estimats of between component vanance = 15981.8

Cna Factor ANOVA  Xy: GROUP ¥y: Post Test Scores

Analysis of Vanance Table

Source: DF: Suin Squates:  Mean Smuare:  #-test: .
Between groups | 1 26914.537 26914.537 3.787 o
Within groups 149 348289.385 7107 947 pe 0574
Total 50 375203922

Model H estimate of between component variance = 19806.59

All four mathematical operations were examined mdividually 10 detlermine
significance. Addition, subtractron and muiltiplicabon showed no statistical
significance. Pre-tes! division scores did not produce significance belween

experimantal and control group scores:
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One Factor ANDVA  X¢: GROIP  Yy: PRL DIV

Analysis of Vanance Table

Source: DF : Sum Squares: Mean Square: F-test:
Between groups |1 1017.308 1017.308 1.484
Within groups {50 34280.769 685,613 p = .2289
Total 3} 35298.077

Mode! H estimate of between component vanance = 331.692

However, post-division test scores showed significance between expenmental and

control groups:
One Factor ANDVA  X1: GROUP  Yy: POST DIV
Analysis of Variance Table
Scurce: DF: Sum Squares;  Mean Square:  F-1est:
Between groups 11 2241.46 2241.46 5.047
Within groups 149 21762.462 444.132 p = 0292
Total 50 24003.922

Mode! ] estimate of betwesn component variance = 1797.328

Discussion

The results contained herein are encouraging for teachers of
mathematics and other disciplines where it is necessary for the students to ieam
concepts in agdition to, or instead of, facts.  Although yodai instruction did not
produce significant resuits for the total experiment, it appears as if teachers
shouid be looking at the method with increased interest. While both the

expsrimental group and the contro! group scores increased, a irend appeared
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to be developing towards significance from the pretest, through the
experimental stage 10 the post-test. A larger student sampie could produce
significant results, or more time spent on teaching yodal techniques could bring
aboul significant results. i the resufts of student test scoves can be increased it
wiil be beneficial to ali parties invoived in the process of education. itis
important 1o remember that the yodai was usaed as remedial work with the
students who have been working with fractions for approximately five years.

Post division test scores showed statistical significance. Division of
tractions is often one of the hardest concepts for the students to grasp. Yoédai
techniques would provide students with a befter chance of success with this
difficult concept

Teachers who decide 10 try the yodai method will find it necessary fo
move away Jrom their traditional fraction instruction. Developing additiona!
yoda) material will be time consuming, but rewarding for the tsachers involved.
The reward for the teacher will be in the satisfaction of knowing that their
students are receiving the best possibie instruction for difficult subject material.
Teachers would be encouraged 1o apply lor educational leave of one form or
another for time for professional developmant t0 develop methods and lesson
plans for instruction using yodai techniques.

Further experimantation would be of value with ytdai technigues. Of
keen interest would be the long term value ot using yddai techniques with
students. The same students tested here could be tested in two or three
months, or even years 1o determine if they remember the techniques or the
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process when soiving problems with fractions. Aiso open for more research
would be to decide the age group which would most benefit from the use of the
yidai fraction techniques. Should the technique be used with students who
have already been exposed to fractions as in this experiment, ¢ should the
technique be used with students who are being introduced to the process of
solving fractions for the first time in elementary school. Onginally the techmigue
was dasigned for use with students who were using fractions or concepts for the
first time. YQdai techniques can easily be adapted to different age groups by
<anging the characters involved, for instance, instead of using runners as with
the junior high school students, the teacher could use alien creatures 10 interest
the students. The teacher has the freedom 10 change, experiment and develop
the techniques. The value of yodai rests in the fact that the students can learn
the technique to remember processes rather than simply facts.

Not measured in this particutar experiment, but observed, was the
amount of interest expressed by the students in this new, experimental process
Unknown though, is whether this interest and motivation was caused by the
process itself, or simply the fact that 1 was somsthing new and different for the
students who have been taught using traditional mathematical techniques mos!
of their time in school.
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Overhead #2
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Overhead #4
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Overhead # S




Overhead #6
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Pool shirts to shirts,
patches to patches,
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Overhead #8

Pool shirts to shirts,
patches to patches.
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Overhead # 10
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Flip the fool
into the pool.






Overhead #13
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Overhead #15
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Overhead # 16

+

(Equal Patches)

Match the patches,
don‘t take a chance,
count the shirts,
and leave the pants.
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Overhead #17




Overhead #18
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Overhcad #19
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Overhead #20




Overhead #21

Match the patches,
don't take a chance,
subtract the shirts,
and leave the pants.
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Overhead #22
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Muitiplication and Division (Test 1)

Name:

Clsss:
— ) 3 2l e
— 13 = -——
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Froctions

Adadition and Sudtraction

Nome:
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Post Test-All Operations

Name:

Class:

o~

8—1
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