All About Memory: Improving Studying Habits & Recall
Are you tired of school? Are you doing poorly in biology or psychology even though you crammed a lot? The following document may be of some use to you =) (This sounds way too much like a TV commercial) I hope you take the time to read through this because I realized that going into university that my studying habits were not very effective. I would read a lot and try to makes notes by copying out the textbook over but for the most part, I wasn’t really doing all that much. So I realized I needed to literally LEARN how to study and hey, I might as well spend a decent amount of time studying how I learn because heck, studying is a skill that I will definitely need for a long, long time. 

But first, have you seen a Canadian penny before? If so, how many leaves are on the back of the penny?

The fact is, you have probably seen a Canadian penny thousands of times yet you might not have been able to recall instantly if at all, the number of leaves on the back. This simple recall task demonstrates that just because you were exposed to something does not mean you will remember it. Similarly, just because you read chapter 12-14 of your bio textbook 5 times doesn’t mean you’ll remember it. Clearly, we need something more than exposure. To even attempt to do this, we need to learn a bit about how memory works: 

There are 3 main parts:

1. Encoding: getting information into the system by translating it into a neural code

2. Storage: retaining information over time

3. Retrieval: pulling info out of storage when needed

Just because we coded for something properly doesn’t mean we’ll be able to retrieve it. Example: If I told you to name the months of the year you would have no problem but if I told you to name the months in alphabetical order, you would struggle quite a bit with it because some of the information we know is encoded in a certain order like the months of the year.

There are 2 types of retrieval: Recall: which is spontaneously generating information e.g. word lists, essay questions




 Recognition: identifying information, not generating it e.g. multiple choice tests

Interestingly enough, multiple choice tests actually involve recognition type retrieval and they SHOULD be easier but most people have a hard time with it. We’ll talk a little bit later why that is and how we can approach it. 

3 parts of the “Memory Model” are Sensory Memory, Short Term Memory, and Long Term Memory. Our sensory memory is alright,  but brief (200-300 milliseconds). What you have to understand is that most of the time, the things that we study go into our short term memory but we don’t keep it there and it never makes it to our long term memory. This is because we cannot transfer it from short term to long term memory. 

Our short term memory lasts about 20 seconds and if we don’t do something constructive with the knowledge we have just learned, it’s gone forever. On average, people remember about 7 items when they are given a list. Researchers found that we can remember more when we chunk/group things together. For example if I were to tell you to remember these numbers

9 0 5 7 3 4 5 6 2 8 after you read it once, you probably might not be able to remember all of them. However, if I told you to remember 905 734 5628, you would probably have a better chance of remembering more. Which brings us to the first point: 
1. Chunking/grouping information is important for remembering things. 

Interestingly enough, if you repeated the list out loud while you read it, you would also probably be able to remember more. This is because short term memory is encoded acoustically (by sound). I never knew this before so I always just read my notes over and I laughed when my floormates at university told me that they needed a quiet room to study so they could talk to themselves. Saying things out loud is actually a very valuable habit because not only is your short term memory acoustically coded, you are also giving yourself an extra way of coding the information: you’re reading it AND you’re hearing it. In fact, your auditory sensory memory lasts longer (approximately 2 seconds) than your visual sensory memory (only a couple hundred milliseconds). 

Interestingly enough, sleeping also plays a part in memory performance. In a study by Jenkins and Dallenbach in 1924, people were given a memory task, learned a couple list of words perfectly and they were called back to the lab at various times. People were given two conditions while they left the lab: they were either asleep or awake. Those who slept 1 hour remembered 80% of the words and those who slept 8 hours remembered 60%. On the contrary, those who were awake for 1 hour remembered 60% of the words and those who were awake for 8 hours almost remembered nothing (close to 0%) This study has HUGE implications: if I studied for a test at 3:00 p.m. I would have forgotten most of the information before I slept. This is because when you’re awake, your memory experiences interference. Other things distract you and you just forget. The other type of forgetting is decay and this is natural. As time passes, you lose info but the important thing is that since we don’t have any control over decay, we need to minimize interference. Here are a few tips:

2. Minimize Interference

- sleeping helps improve recall since you don’t experience many distractions when you are asleep, you can try to sleep right after intensive studying so there is no interference between what you just learned and other material; sleep, don’t cram because when you cram, you’re experiencing a LOT of interference 

- if you are memorizing lists, try to make them distinct. Technically, if you’re memorizing a list that sounds the same, e.g. “bar, car, far” you should make them sound different because your short term memory will get mixed up with things that SOUND the same very easily. 

It was pretty funny in class because a student asked if the most ideal method was to study for an hour and then sleep 15 minutes and then study an hour and sleep another 15 minutes so that memory could be maximized while interference could be minimized. Technically, yes but I’m pretty sure that would probably mess up your sleeping schedule. Besides, there’s more to life! Lolz 

- You might also want to know that consolidation, the process where your neurons make connections happens a lot when you sleep. It’s kinda important, just maybe, for memory lolz.
Not only do you need to minimize interference, you also need to keep information in short term memory. Most people do this by REHEARSAL. There’s two types: maintenance (simply just saying it over and over again) and elaborative rehearsal (focus on the meaning and relating it to other things you know). I know coming out of high school, the only thing I did was maintenance rehearsal: copying the textbook, saying things over and over again and it was rather ineffective. But you’ll say it’s probably too time consuming. I’m telling you right now it’s probably going to SAVE you a lot of time in the long run. You’re not going to have to read the textbook over again and re-read your notes over again so many times if it’s already solidly in your long-term memory. A simple way to practice elaborative rehearsal is when you read information to ask yourself: How does this relate to my life? 

For example: I need to memorize that a certain type of memory called procedural memory is involved with motor skills. So I would think to myself, when I play violin I use procedural memory. On a test when they ask me about procedural memory, I’ll think about violin and how I use motor skills to play violin. 
Have you ever read a textbook and thought that you should just skip over the examples because they are a waste of time. The reality is, the examples that the authors put in the book are really important because they help you understand concepts better and you should read over the examples even if you don’t analyze them much because they are another retrieval cue. A retrieval cue is something that helps you find information in your memory. E.g. You’re being asked a key term but you don’t remember the definition, but you remembered that the key term came up in a certain scenario. By knowing the certain scenario (the retrieval cue) because you read it beforehand, you might be able to indirectly know what the definition is.

There really is no “best” method of remembering, the best way is what makes sense and relates most to you. 

3. Use Elaborative Rehearsal, you’ll remember more by thinking about how it applies to you. Instead of learning something “new”, you’re connecting it to something you already know.
- - apply: When you try to understand concepts, you have to roll them around in your mind, process it in a non-linear fashion

- be careful of leading question e.g. “Which one was not on the list?” implies that there was something NOT on the list. we search memory based on provided frames 

4. Use Organization and Imagery to help you remember stuff.
Hierarchies

It’s good to make hierarchy, tables, charts etc... But you’re probably thinking, that’s so time-wasting. Again, making hierarchies are good because they serve as another retrieval cue. You can remember information much better if it’s organized in a chart than if it’s just randomly scattered on a page. Example: I want you to memorize the peripheral nervous system. The peripheral nervous system is divided into the sensory-somatic nervous system and the autonomic nervous system. The autonomic nervous system is divided into two types: sympathetic nervous system and parasympathetic while the sensory-somatic nervous system is divided into sensory and motor neurons. Now tell me about the peripheral nervous system and it’s parts. 
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Now isn’t it so much better if we organized it like this: 

Why make a hierarchy? Because memory is enhanced by associations between concepts. Also since hierarchy has visual organization, there is greater possibility of using imagery as part of memory code

Mnemonic Devices (memory enhancing devices)
- mnemonics do not reduce amount of information you have to know, but it reorganizes it

- acronyms are great! E.g. FBI = Federal Bureau of Investigation, aa = amino acid (these are great because you also don’t have to write as much when making notes, just remember what they stand for!)
- Personally, I like acrostics because as long as I have learned the material, these help me access the info faster. I also make up really stupid/silly associations with things and this really helps make the information distinct. 
For example, I want to memorize that gases behave ideally at low pressure and high temperature. (Ok, and I know for sure that on a multiple choice question, they’re going to try to mix me up by trying to say that ideal gases behave ideally at high pressure so I need a distinct way of remembering this!)
So what I did is I thought: IDEAL GAS = Low Pressure, High Temperature 

And then I noticed that the first letters were LP,HT.... LP lolz Linkin Park... and that’s exactly how I remembered it. And that’s probably going to stay with me for a while. So all I have to remember is that IDEAL = LP and then i realized that if it’s low pressure, temperature is opposite. So if they ask me what the conditions are for ideal gases, I literally think in my head: IDEAL = linkin park = LP = low pressure and since pressure is low, temperature is opposite so temperature is high. Therefore Ideal Gas = low pressure and high temperature. 

So obviously tho it took me probably like a minute to think about how to remember it, I probably won’t forget that for a while. I used acrostic, making it memorable and associating it with other concepts that I knew to remember the fact.

What will help to improve my memory?

Mnemonics – ways of organizing things together so you can remember better

Acronyms e.g. to remember the order of the order of sharps in music Father Charles Goes Down And Ends Battle
Additional Helpful Organizing Strategies

1. Keyword Method (imagery method)

-> Think of highly visualized image and link it to new term/concept

-> much more useful to have words interact, try to have them do something with one another

e.g. you want to remember that a smart drug is called a nootropic so you picture a palm tree with medication at the top of the tree

2. Method of Loci (imagery method)

-> Place each item at different location around house/room etc, take all stuff you want to remember and hang it around room and picture yourself going through the house, also works best with interaction

-> this method is super effective! 

EXAMPLE: in psychology, i had to memorize a few different types of memory. Here is the info that I had to memorize: Memory is divided into two types: declarative and procedural. Declarative memory involves episodic memory and semantic memory while procedural memory involves motor memory and memory for classically conditioned responses. Instead of rigidly trying to stuff all these different types of memory into my head because I knew I would probably forget them all within a few hours, I tried to use the loci method. So....

Declarative memory -> I thought about declare ... so I imagined myself saying something out loud at home and since there are two types of declarative memory: episodic and semantic memory, I thought of myself watching a TV episode and then going on the computer to look up the definition of the word semantic. I know this sounds really stupid but the fact that I can still explain this clearly even a while after my exam means that it’s now in my long term memory and I’m not just regurgitating everything like I did in most of my life. Why I thought of myself looking up the definition of the word “semantic” is because semantic memory has to do with learning words... so you see now that I thought carefully about what sort of picture I wanted to represent each type of memory with. I also drew a hierarchy because drawing out the hierarchy acts as an additional retrieval cue which is very good also because it is visual, not just pure reciting.

        3. 
Peg Method (associative method)

-> Take simple list you already know (e.g. 1,2,3...)

Use as pegs to hang new info on, importance is ASSOCIATIVE

E.g. 
1- Bun (rhymes are more effective “one”, “bun”)


2 – Shoe

*All tactics above involve association. These methods are based on taking something you already know off the top of your head and associating it with something new, dependent on YOU supplying the imagery and what has meaning to you

Knowing the above, it’s no surprise that researchers view imagery as one of the most useful memory techniques.

5. Since memory is context-dependent the conditions present during when you learn information should be the same as when you retrieve it.

Memory is Context-Dependent. Memory is enhanced when conditions present during retrieval match those present in encoding. This means that when you are studying, you should try to put yourself in an exam situation. This is one reason why studying while listening to music may not be a good idea. Stuff that is a cue to you when learning/reviewing information can be a cue to you during exam as well; try to feel the same way.... anything you do to increase specificity between learning & recall can act as extra retrieval cue. My prof even took it to the extent of saying that you should study in the same clothes as when you write your exam! Lolz since you want to create the same atmosphere. Therefore, having multiple retrieval cues is extremely important. If one cue fails, another may activate the memory. In general, draw more links to items you’ve already memorized

Just to highlight the stuff about the same environment, this study is pretty interesting: these researchers got these scuba divers to learn lists on land and underwater. They found that if the environment was the same e.g. learned the lists underwater and recalled the lists underwater, they had better performance whereas if they learned the lists underwater and then went on land to recall the lists, they did poorer.

6. When you study....
-> Overlearn material: continued rehearsing information past the point of initial learning

- the greater the amount of overlearning, the greater the recall

-> Distribute Learning over Time

- retain more info with distributed practice, reducing fatigue and anxiety both of which impair learning

Personally, I’m less stressed if I study say 30 minutes a day on one subject than cramming it all within 2 days before an exam. I always hear people say: “If I study so early, I’m going to forget it all”. If you understood and learned it already, it’s in your long term memory, you won’t forget it that easily. Often when people say that, they aren’t just studying, they’re actually learning  the material which is a bit risky. I heard a quote during one of those workshops that I thought was pretty true: “You can do last minute studying, but not last minute learning”

->Minimize Interference

- distributed studying is effective because rest periods in between reduce interference from competing material

- in exam weeks, this is rather difficult, try to have spaced out sessions over a week

- the day before, limit studying to subject of focus: final study period for each course will occur as close as possible to test time and minimize interference of other cognitive activities

- studying before you go to sleep may enhance retention by temporarily minimizing interference 

- realistically, interference can’t be avoided so OVERLEARN material!

-> Use Imagery (as if this hasn’t been stated enough already heh)
- imagery seems to be most valuable, images are a really good cognitive hook on which to hang and retrieve info

- visualize, visualize, visualize! Lolz waiters visualize customer who has ordered margarita as turning light green

7. Last but not least
- comprehend, rather than memorize

- it’s alright for you to be a bit anxious for an exam. It actually contributes to better performance
- memory is better for spaced intervals

- use multiple coding methods (use verbal code by talking to yourself, use imagery)

- use retrieval cues, but... remember they can bias recall, make sure you learn it appropriately

- eat blueberries or anything with high acidic content, blueberries/cranberries have lots of antioxidants in them -> improve memory up to 6% (but you have to eat 1 cup/day)
With all of this in mind, HAPPY STUDYING =) and let me know if you have any questions/comments!
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