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Research-based Strategy: Using Mnemonics to Enhance Memory

If you were to go through the entire Program of Studies and Core Content for Assessment for Science, you would find that there are some ‘skills’ that show up repeatedly.  For example, in the elementary versions of the 2 documents, you would find that the ability to ‘analyze’ is included a total of 5 times; ‘compare’ 5 times; ‘describe’ 20 times; ‘explain’ 22 times; and ‘predict’ a total of 20 times.  What do all of those skills have in common?  They are each referred to as ‘higher order’ or ‘critical thinking’ skills.  They require students to really process information—to do something with it, beyond just recall or restate or identify.  This was done very intentionally—we want all students to be able to USE knowledge and information—to understand it, not merely recite it.  

We consider skills such as ‘defining’ or ‘identifying’ to be those basic abilities that help to construct the foundation or create the ‘scaffolding’ that will allow students to learn to do those ‘higher order’ kinds of things.  The art of teaching requires that we thoughtfully consider the understandings and skills/abilities we want students to attain, then we carefully plan learning experiences that provide a series of ‘wins’ for the students along the way.  

One strategy to help students develop a knowledge base is learning how to memorize basic facts/information as they build conceptual understandings (Not BEFORE they have had a chance to engage in critical learning experiences). Many students (and people in general) associate ‘smartness’ with knowledge of facts.  Consider ‘Jeopardy’ and ‘Are You Smarter than a Fifth Grader?’ These shows never get beyond what we would consider Depth of Knowledge Level 1 (occasionally 2), yet we invariably call the winners ‘smart.’  

Helping all students memorize relevant* factual information can give them that sense of ‘winning’ – of being ‘smart’ – and that feeling can make the difference in how engaged students will stay as they encounter more complex conceptual ideas.  

*On the other hand, having students memorize information unrelated to the unit/curriculum they are required to learn only wastes valuable teaching and learning time.

MNEMONIC DEVICES-words or phrases that can help people remember something-are excellent tools for teachers who want to help their students remember important facts.

Repetition and association are two essential components to any memory technique. 

Repetition: Mnemonic devices demand active participation and a constant repetition of the material to be memorized. This repetition is not passively repeating words, but instead it is meaningful practice that involves familiarizing yourself with a list, trying to memorize it, duplicating it, and then checking it yourself. This process acts as a holding pattern while links are found to retain the information permanently. 

Association: New knowledge is more effectively stored in the long term memory when it is associated with anything that is familiar. Mnemonic focus on association and with a little creativity, your associations will be so bizarre that you can't help but remember them. 

Some MNEMONIC DEVICE Schemes: There are many mnemonic devices from which to choose; some very simple, and some very complex. Here are some examples of each: 
Rhyme: If you think about it, you can probably remember rhymes from clear back in grade school: nursery rhymes, spelling rhymes etc. 
Example: Thirty days has September, April, June, and November, all the rest have thirty one except February.
Sentence: When the list must be memorized in order, make a sentence out of the initial letters of the words you are trying to memorize. Example: if you want to learn the different types of tastes (Bitter, Sour, Salty, Sweet) you might use the sentence mnemonic Bill Savors Sour Sweets. 

Acronym: Make a word using the first letter from each word that needs to be remembered. This one only works when the list is fairly short and when the order of the words can be shifted. Example: an acronym mnemonic for remembering taxonomy (Kingdom, Phylum, Class, Order, Family, Genus, Species) in order is: "King Phillip called out for good soup". Another is "Kings play chess on fat green stools".
Grouping: When you have a lot of material to be memorized, break it down into small subgroups. These subgroups should be divided into meaningful parts. If the groups are complete ideas, you'll remember them better. Example: grouping minerals by metals or stones. 

PEG System: Allows the remembering of 10 unrelated items in an appropriate order. First the 10 “peg words” must be memorized
One = bun
Two = shoe

Three = tree
Four = door
Five = hive
Six = sticks
Seven = heaven
Eight = gate
Nine = vine
Ten = hen
Take the ten new words to be remembered and imagine them interacting with the peg words.  (Take a look at the explanation/example in Wikipedia: http://en.wikipedia.org/wiki/Mnemonic_peg_system )

Chaining (for ordered or unordered lists): Create a story where each word or idea you have to remember cues the next idea you need to recall. If you had to remember the words Napoleon, ear, door, and Germany, you could invent a story of Napoleon with his ear to a door listening to people speak in German.

What are some examples of common mnemonic devices?

1. ROY G BIV
Red, Orange, Yellow, Green, Blue, Indigo, Violet.
This device helps students remember the order of the colors in a rainbow.

2. Please Excuse My Dear Aunt Sally
Parentheses, Exponents, Multiplication, Division, Addition, Subtraction.
This mnemonic allows us to remember the Order of Operations in math.

3. Every Good Boy Does Fine / FACE
This mnemonic is used in musical notation to help students remember those treble clef notes on the lines (E, G, B, D, F) and those on the spaces (F, A, C, E). 

4. My Very Earnest Mother Just Served Us Nine Pickles or My Very Educated Mother Just Served Us Nine Pizzas
Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto
Here we have an easy way to remember the order of the planets from the sun out. The only thing to remember here is that every 248 years, Neptune becomes the furthest planet for 20 years. 

* The undisputed master of truthiness, Stephen Colbert has developed a new mnemonic device for the planets in the solar system if Pluto is no longer a planet:

My Very Educated Mother Just Said "Uh-oh! No Pluto!"

5. King Philip Cuts Open Five Green Snakes or Kings Play Chess On Fine Grain Sand
Kingdom, Phylum, Class, Order, Family, Genus, Species
This is only one of innumerable mnemonics used to remember the order of Taxonomy for biology.

6. Thirty days hath September
I use this mnemonic all the time to help me remember the number of days each month: 

Thirty days hath September,
April, June, and November;
All the rest have thirty-one
Excepting February alone:
Which hath but twenty-eight, in fine,
Till leap year gives it twenty-nine. 

7. Two Old Angels Skipped Over Heaven Carrying Ancient Harps
Used in math to remember the equations for Tangent, Sine, and Cosine. O stands for opposite, A stands for adjacent, and H stands for hypotenuse. Therefore, Tangent = Opposite/Adjacent; Sine = Opposite/Hypotenuse; Cosine = Adjacent/Hypotenuse.

Also:

Saddle Our Horses (sine = opposite/hypotenuse)

Canter Away Happily (cosine = adjacent/hypotenuse)

Together Our Allies (tangent = opposite/adjacent)

8. HOMES
Huron, Ontario, Michigan, Erie, and Superior
An easy way to remember the five Great Lakes. 

9. OIL RIG
Oxidation It Loses (electrons)
Reduction It Gains (electrons)
Or, LEO the Lion roars GER (lose electron=oxidation, gain electron=reduction)
This will help students in Chemistry remember these two terms.

10. In 1492 Columbus Sailed the Ocean Blue
One that has been said by students for more years that can be remembered. 

11. LAMPPOST as a mnemonic device to aid in the instruction of climate variables. It provides instructors with a framework for discussing climate patterns that is based on eight variables: latitude, altitude, maritime influence and continentality, pressure systems, prevailing winds, ocean currents, storms, and topography. It focuses on ways to introduce the variable in logical sequence that provides a smooth transition from one variable to the next. It is primarily designed for instructors with a background in human geography or the social sciences who wish to incorporate elements of physical geography into their lectures.

12. The POLE is ICY so the E slipped off
Use this to help students remember how to spell POLICY.

13. PORK for a list of flightless birds (Ostrich, Penguin, Kiwi, Rhea)
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14. Brian helps Clair find out new ideas

The seven diatomic molecules in chemistry are: Bromine, Hydrogen, Chlorine, Fluorine, Oxygen, Nitrogen and Iodine

15. GrAPHS for the list of types of human joints (Angular, Gliding, Hinge, Pivotal, Suture)
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Where can I find some resources to help me understand/use this in my classroom?

High School Students' Mnemonic Devices for Mohs Hardness Scale
Journal of Geoscience Education,  Jan 2006  by Harman, Pamela E,  Rule, Audrey C
ABSTRACT 

Eleventh and twelfth grade students in five earth science classes made charts or mineral facts, mnemonic cartoon drawings, and corresponding poetry couplets for minerals on the Mohs scale of hardness. Students' products revealed they enjoyed the activity and learned many mineral concepts. The activity gave the instructor the opportunity to identify and correct several student misunderstandings. Many students displayed creativity in organizing their poems and drawings by a theme, using hardness numbers to represent two things in depictions, using homonyms, and incorporating humor in the cartoons. A rubric for evaluating student work addressed six aspects: correct mineral facts, mechanics of work, poem message, rhythm/rhyme, images, and creativity. 

http://findarticles.com/p/articles/mi_qa4089/is_200601/ai_n16087405/pg_1
For a variety of Lessons dealing with Memory, go to Thinkfinity:

http://thinkfinity.org/PartnerSearch.aspx?Search=True&orgn_id=9&subject=all&partner=all&resource_type=all&q=memory&grade=all
Account of using mnemonics in organic chemistry

http://pages.slc.edu/~ebj/minds/student_pages/rachael/exp.html
http://www.hcc.cc.il.us/asc/tutormnemonic.html 
Article:  Brain imaging identifies best memorization strategies, details differing parts of brain used in each

http://news-info.wustl.edu/tips/page/normal/7440.html
Using Memory Effectively

http://www.studygs.net/memory/
Applying Memory Principles in Your Teaching
http://fic.engr.utexas.edu/files/Memory%20and%20Teaching.pdf
Science NetLinks Lesson (9-12) Word Connections
Purpose: To help students explore how ideas are formed, how associations are made, and how they contribute to learning and memory

http://www.sciencenetlinks.com/lessons.cfm?DocID=70
Science Newsletter


High School Edition


Volume 2, Issue 6


rae.mcentyre@education.ky.gov















































