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How to Approach your Teaching or Learning

This book collects most of the 
articles and some of the research reports on study skills from my websites 
Mempowered (www.mempowered.com) and About Memory (www.memory-key.com). It 
doesn't aim to provide a complete or step-by-step account, but instead tries 
simply to introduce you to a number of concepts and strategies that may help you 
change your approach to teaching or studying.

The articles and reports have been arranged and edited for greater 
cohesiveness.

For greater detail on specific study strategies, such as note-taking, 
mnemonics, and revision, I point you to my ‘proper’ books (that is, those books 
designed and written as complete works).

Effective Notetaking

The most popular of Dr McPherson's study skills books; now in its 2nd 
edition. This workbook shows you how to format your notes, use headings and 
highlighting, write different types of text summaries and graphic ones, make 
the right connections, evaluate the text, and choose the strategies that are 
right for both you and the situation.
Find out 
more about this book

Mnemonics for Study

While mnemonics don't help you understand your material, they do help you 
remember those many details you need to achieve expertise in a topic — details 
such as the names of things, technical words, lists of principles. 
Find out more 
about this book

How to Learn: The 10 principles of effective revision & practice

Strategies for improving understanding and memory can only take you so far, 
if you don’t know how to cement that information into your brain for the long 
term. This book tells you how to review your learning in the most optimal way, 
using examples from science, math, history, foreign languages, and skill 
learning. Find out 
more about this book

Successful Learning Simplified

This book is designed to present a wide range of effective learning 
strategies as simply as possible, omitting the detail given in Effective 
Notetaking, Mnemonics for Study, and 
How to Learn, and adding some additional material on active reading 
strategies. This book can be used either as a quick reference, or as a 
simplified guide to the most effective learning strategies, for those who want 
relatively simple examples and short explanations.
Find out 
more about this book



What You Need for Successful Learning

Intelligence isn’t as important as you think

While differences in IQ explain some of the differences in academic 
	success, personality factors such as conscientiousness, curiosity, and 
	humility, account for a similar degree of academic differences.


Our society gives a lot of weight to intelligence. Academics may have been 
arguing for a hundred years over what, exactly, intelligence is, but ‘everyone 
knows’ what it means to be smart, and who is smart and who is not — right?

Of course, it’s not that simple, and the ins and outs of academic research 
have much to teach us about the nature of intelligence and its importance, even 
if they still haven’t got it all totally sorted yet. Today I want to talk about 
one particular aspect: how important intelligence is in academic success.

First of all, to simplify the discussion, let’s start by pretending that 
intelligence equals “g” and is measured by IQ testing. 

What's “g”? It stands for “general factor”, and reflects the shared element 
between multiple cognitive tests. It's a product of a statistical technique 
known as factor analysis, which measures the inter-correlation between scores on 
various cognitive tasks. It's no surprise to any of us that cognitive tasks 
should be correlated — that people who do well on one cognitive task are likely 
to do well on others, while people who do poorly on one are likely to perform 
poorly on others. No surprise, either, that some cognitive tasks will be more 
highly correlated than others. But here’s the thing: the g factor, while it 
explains a lot of the individual differences in performance on an IQ test, 
accounts for performance on some of the component sub-tests better than others. 
In other words, g is more important for some cognitive tasks than others. Again, 
not terribly unexpected. Some tasks are going to require more ‘intelligence’ 
than others. One way of describing these tasks is to say that they are 
cognitively more complex. In the context of the IQ test, the sub-tests each have 
a different “g-loading”.

There is no doubting that IQ is a good predictor of academic performance, but 
what does that mean exactly? How good is ‘good’? Well, according to Flynn (IQ 
test guru and author of the Flynn Effect), IQ tests that are heavily-loaded on g 
reliably predict about 25% of the variance in academic achievement. Note that 
this is about
variance, that is the differences between people; this is not the same as 
saying that IQ accounts for a quarter of academic performance. What it's saying 
is that around a quarter of the difference in grades between student A and 
student B is explainable by their different IQ scores. But this does vary 
significantly depending on age and population — for example, in a group of 
graduate students, the relative importance of other factors will be greater than 
it is in a cross-section of ten-year-olds. In the study I will discuss later, 
the figure cited is closer to 17%.

Regardless of whether it’s as much as 25% or as little as 17%, I imagine that 
these figures are much smaller than most people would have thought, given the 
weight that we give to intelligence.

So what are the other factors behind doing well at school (and, later, at 
work)?

The most obvious one is effort. One way to measure how hard people work is 
through the personality dimension of Conscientiousness.

One study involving 247 British university students compared the predictive 
power of the “Big Five” personality traits (Neuroticism, Extraversion, Openness 
to Experience, Agreeableness, Conscientiousness) on later exam performance, and 
found that Conscientiousness had a significant effect, and was the only trait to 
have a significantly positive effect. The most important aspects of 
Conscientiousness were Dutifulness and Achievement striving. Together with a 
component of Extraversion called Activity (which had a negative effect), these 
three attributes accounted for 28% of the variance in overall exam grades (over 
the three years of their undergraduate degrees). Note that this is more than IQ 
accounted for. 

However, it is important to note that these students were a highly selected 
bunch — undergraduates were (at this point in time) accepted to the University 
College London at an application: acceptance ratio of 12:1 — so IQ is going to 
be less important as a source of individual difference (because they're pretty 
much all going to be bright).

In another study by some of the same researchers, 80 sixth-formers 
(equivalent to grade 10) were given both personality and intelligence tests. 
Conscientiousness and Openness to Experience were found to account for 13% of 
unique variance in academic performance, and intelligence for 10%. 
Interestingly, there were subject differences. Intelligence was more important 
than personality for math and science subjects, while the reverse was true for 
English language (literature, language) subjects.

The so-called Big Five personality dimensions are well-established, but 
recently a new model has introduced a sixth dimension: Honesty-Humility. 
Unexpectedly, a recent study showed this dimension also has some implications 
for academic performance.

The first experiment in this study involved 226 undergraduate students from a 
School of Higher Education in the Netherlands. Both Conscientiousness and 
Honesty-Humility were significantly and positively correlated to grade point 
average (with Conscientiousness having the greater effect). 

In the second experiment, a wider data-set was used, with 1262 students being 
given the Multicultural Personality Test—Big Six, which measures Emotional 
Stability, Conscientiousness, Extraversion, Agreeableness, Openness, and 
Integrity (a similar construct to Honesty-Humility). Again, Conscientiousness 
and Integrity showed significant and positive correlations to GPA. The component 
traits most strongly associated with academic performance were: Diligence, 
Achievement Motivation, Need for Rules and Certainty, Greed Avoidance, and 
Modesty.

Of course, one flaw in personality tests is that they rely on self-reports. A 
much-discussed study of eighth-graders that measured self-discipline not only by 
self-report, but also by parent report, teacher report, monetary choice 
questionnaires, a behavioral delay-of-gratification task, and a questionnaire on 
study habits, found that self-discipline accounted for more than twice as much 
variance as IQ in final grades. Moreover, self-discipline also predicted which 
students would improve their grades over the course of the year, which IQ 
didn’t.

Again, however, it should be noted that this is a selected group — the 
students came from a magnet public school in which students were admitted on the 
basis of their grades and test scores.

Another attribute which seems to be important for academic performance is 
curiosity. A recent review of studies that have employed the Typical 
Intellectual Engagement (TIE) scale (a widely-used proxy for intellectual 
curiosity), has found that curiosity had as large an effect on academic 
performance as conscientiousness, and together, conscientiousness and curiosity 
had as big an effect on performance as intelligence.

Of course, while research has shown (not unexpectedly) that Conscientiousness 
and Intelligence are quite independent, the correlation between Intelligence and 
Curiosity is surely significant. In fact, this study found a significant 
correlation between both TIE and Intelligence, and TIE and Conscientiousness. 
Nevertheless, the best-fit model indicated that all three factors were direct 
predictors of academic performance.

More to the point, these three important attributes all together still 
accounted for only a quarter of the variance in academic performance.

As you can tell from this brief accounting, the precise numbers are still up 
in the air. One problem in being more specific is that, since we are talking 
about differences between individuals, the relative importance of different 
attributes depends on the group — a group pre-selected for intelligence will be 
less affected by differences in intelligence, in the same way that a group of 
conscientious students will show conscientiousness as a less significant factor. 
However, the overall message is clear: although intelligence and diligence are 
important attributes in determining success in the classroom and in employment, 
they are only two among a number of important attributes. Perhaps we should 
spend less time praising intelligence and hard work, and more time encouraging 
engagement and curiosity, and a disinterest in luxury goods or a high social 
status.

		References

Chamorro-Premuzic, T., & Furnham, A. (2003). Personality traits and academic 
examination performance. European Journal of Personality, 17(3), 237-250.

		Duckworth, A. L., & Seligman, M. E. P. (2005). Self-discipline 
		outdoes IQ in predicting academic performance of adolescents. 
		Psychological Science, 16(12), 939-44.

		Furnham, A., & Chamorro-premuzic, T. (2005). Personality and 
		Intelligence : Gender , the Big Five , Self-Estimated and Psychometric 
		Intelligence. International Journal of Selection and Assessment, 13(1), 
		11-24.

		Furnham, A., Rinaldelli-Tabaton, E. & Chamorro-Premuzic, T. (2011). 
		Personality and Intelligence Predict Arts and Science School Results in 
		16 Year Olds. Psychologia, 54 (1), 39-51.

		von Stumm, S., Hell B., & Chamorro-Premuzic T. (2011). The Hungry 
		Mind. Perspectives on Psychological Science. 6(6), 574 - 588.



The role of motivation on academic performance

A simple change in instruction can significantly affect motivation 
	and test performance.


Motivation is of course another critical factor in academic performance. This 
is displayed in a fascinating study by researchers at the Educational Testing 
Service, who gave one of their widely-used tests (the ETS Proficiency Profile, 
short form, plus essay) to 757 students from three institutions: a research 
university, a master's institution, and a community college. Here’s the good 
bit: students were randomly assigned to groups, each given a different consent 
form. In the control condition, students were told: “Your answers on the tests 
and the survey will be used only for research purposes and will not be disclosed 
to anyone except the research team.” In the “Institutional” condition, the rider 
was added: “However, your test scores will be averaged with all other students 
taking the test at your college.” While in the “Personal” condition, they were 
told instead: “However, your test scores may be released to faculty in your 
college or to potential employers to evaluate your academic ability.”

			No prizes for guessing which of these statements was more 
			motivating!

			Students in the “personal” group performed significantly and 
			consistently better than those in the control group at all three 
			institutions. On the multi-choice part of the test, the personal 
			group performed on average .41 of the standard deviation higher than 
			the control group, and the institutional group performed on average 
			.26 SD higher than the controls. The largest difference was .68 SD. 
			On the essay, the largest effect size was .59 SD. (The reason for 
			the results being reported this way is because the focus of the 
			study was on the use of such tests to assess and compare learning 
			gains by colleges.)

			The effect is less dramatic at the individual level, with the 
			average sophomore score on the multichoice test being 460, compared 
			to 458 and 455, for personal, institutional, and control groups, 
			respectively. However, this effect was greater at the senior level, 
			where the personal group scored an average 469 compared to 466 
			(institutional) and 460 (control). The essay question also showed a 
			larger effect: 4.55 vs 4.35 vs 4.21 (sophomore); 4.75 vs 4.37 vs 
			4.37 (senior). (Note that these scores have been adjusted by college 
			admission scores).

			Students also reported on motivation level, and this was found to 
			be a significant predictor of test performance, after controlling 
			for SAT or placement scores.

			Student participants had received at least one year of college, 
			or (for community colleges) taken at least three courses.

			The findings confirm recently expressed concern that students 
			don’t put their best efforts into low-stakes tests, and that, when 
			such tests are used to make judgments about institutional 
			performance (how much value they add), they may well be 
			significantly misleading, if different institutions are providing 
			different levels of motivation.

			On a personal level, of course, the findings may be taken as 
			further confirmation of the importance of non-academic factors in 
			academic achievement. Something looked at more directly in the next 
			study.
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			Motivation, study habits—not IQ—determine growth in math 
			achievement

A large longitudinal study found that IQ only affected initial math 
	competence, with students' belief in their ability to affect their 
	performance being the important predictor for growth in math achievement by 
	Grade 5, and intrinsic motivation and deep learning strategies predicting 
	growth by Grade 7.


			Data from a large German longitudinal study 
			assessing math ability in adolescents found that, although 
			intelligence was strongly linked to students' math achievement, this 
			was only in the initial development of competence. The significant 
			predictors of 
			growth in math achievement were motivation and study skills.

			Specifically (and excitingly for me, since it supports some of my 
			recurring themes!), at the end of Grade 5, perceived control was a 
			significant positive predictor for growth, and surface learning 
			strategies were a significant negative predictor. ‘Perceived 
			control’ reflects the student’s belief that their grades are under 
			their control, that their efforts matter. ‘Surface learning 
			strategies’ reflect the use of rote memorization/rehearsal 
			strategies rather than ones that encourage understanding. (This is 
			not to say, of course, that these strategies don’t have their place 
			— but they need to be used appropriately).

			At the end of Grade 7, however, a slightly different pattern 
			emerged, with intrinsic motivation and deep learning strategies the 
			significant positive predictors of growth, while perceived control 
			and surface learning strategies were no longer significant.

			In other words, while intelligence didn’t predict growth at 
			either point, the particular motivational and strategy variables 
			that affected growth were different at different points in time, 
			reflecting, presumably, developmental changes and/or changes in 
			academic demands.

			Note that this is not to

			
			
			
			
Reference


		
Those less motivated to achieve will excel on tasks seen as fun
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Anxiety




Stereotype threat is a potential factor for gender, ethnicity, and age
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Letters A and F affect test scores
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The effect of stress on performance depends on individual and situational 
factors
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Easy Solution for Test Anxiety
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Maybe persistence has nothing to do with self-control











		beliefs about time — which in this context has to do with how the 
	predicted delay changes over time, i.e., do you believe that the remaining 
	length of time is likely to be the same, shorter, or longer;

		perceived reward magnitude — how much more valuable the delayed reward 
	is to you than the immediate reward;

		temporal discount rate — how much shorter time is valued.
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Self-regulation






Regulating your study time and effort


		Knowing how well or how poorly you know something is critical to 
	effectively allocating your study time and effort.

		The more difficult the material being learned, the worse we tend to be 
	at estimating how well we know it.

		Various learning strategies improve our awareness of how well we know 
	something.

		Learner attributes are also important, particularly our attitudes to 
	learning and beliefs about our abilities.











		when you monitor your learning after a short delay, rather than 
	immediately after studying the material [1]

		when items are actively generated and not simply passively read [2]

		by having practice tests of the material [3]

		by summarizing the material [4]

		by generating keywords — but only if, again, you delay a little while 
	before generating them. [5]
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Choosing your Strategies

Metamemory

	

	
	


		Awareness of how you typically use your memory, and how well you use 
	memory in demanding situations

		Self-monitoring (being aware of the current state of your memory; 
	assessing how well you're learning)

		Knowledge about how memory works and about strategic behaviors.
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Using strategies effectively



		why it works, 

		how it works, 

		when it works and 

		when it doesn’t.
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Assessing strategy





		Does it help you understand the information?

		Does it help you select the important information?

		Does it help you remember the information you want to remember?






		simple (straightforward text with clear connections)

		complex (characterized by many changes of topic and more than one level 
	of information)

		difficult (dense text with many topic changes, often unclear, 
	inconsistent and/or abstract).






	
			
		Broad processes

		
			
		Some specific strategies

		
	

	
			Re-stating
			paraphrasing
visualizing
transformational 
		elaboration
	

	
			Selecting
			underlining
highlighting
boxes
lists
	

	
			Abstracting themes
			headings
summaries
	

	
			Perceiving structure
			outlines
graphic organizers
	

	
			Making sense of information
			elaborative interrogation
analogies
maps

		concept maps
multimedia summaries
re-structuring
charts & 
		tables

		integrating sections of text
	

	
			Monitoring comprehension
			constructing and testing theories about the 
		meaning of the text
seeking additional information
	





	
			Simple text
			re-statement
	

	
			Complex text
			selecting
abstracting themes
perceiving 
		structure
making sense of information
	

	
			Difficult text
			monitoring comprehension
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Successful Transfer






		understanding

		instruction in the abstract principles involved

		demonstration of contrasting cases

		explicit instruction of transfer implications

		sufficient time.
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Preventing interference between topics or skills
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Context & the conditionalization of knowledge



























		assumes a lot of prior knowledge

		assumes a knowledge of deeper structure

		is difficult to explain in words alone. 





		can be clearly and simply expressed

		can largely stand alone. 
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About expert knowledge



Principles of expert knowledge


		Principle 1: Experts are sensitive to patterns of meaningful information

		Principle 2: Expert knowledge is highly organized in deeply integrated 
	schemas.

		Principle 3: Expert knowledge is readily accessible when needed because 
	it contains information about when it will be useful.






Experts are sensitive to patterns of meaningful information





Expert knowledge is highly organized in deeply integrated schemas.






		memory is better for stories than other types of text

		we are inclined to remember events that didn’t happen if their happening 
	is part of our mental script

		we find it hard to remember stories that we don’t understand, because 
	they don’t fit into our scripts.



	
	
			Assimilating information

			Making inferences

			Deciding which elements to attend to

			Help search in an orderly sequence

			Summarizing

			Helping you to reconstruct a memory in which many details have been 
		lost.

	

	

How is an expert schema different from a beginner’s one?






Expert knowledge contains information about when it will be useful.



	


	



	

	


	

	




	Differences between experts and novices:

	
			experts have more categories

			experts have richer categories

			experts’ categories are based on deeper principles

			nnovices’ categories emphasize surface similarities.
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Desirable difficulty for effective learning
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Using 'hard to read' fonts may help you remember more
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Should learning facts by rote be central to education?



























		experts have categories

		experts have richer categories

		experts’ categories are based on deeper principles

		novices’ categories emphasize surface similarities.




























Strategies for Successful Study



Reading

Working memory, expertise & retrieval structures
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Understanding scientific text



















		Understanding scientific text is a skill that must be learned.

		Scientific text is easier to understand the more closely it resembles 
	narrative text, with a focus on goals and human agents.

		How well the text is understood depends on the amount and extent of the 
	coherence gaps in the text relative to the skills and domain knowledge of 
	the reader.
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Novices' problems with scientific text










		Your understanding of the individual words

		Your understanding of the syntax of groups of words

		External consistency — how well the information in the text agrees with 
	the knowledge you already have

		Internal consistency — how well the information in the text agrees with 
	the other information in the text

		Propositional cohesiveness — making the connections between adjacent 
	propositions

		Structural cohesiveness — integrating all the propositions pertaining to 
	the main theme

		Information completeness — how clear and complete the information in the 
	text is.
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Identifying text structures








Generalization



Enumeration



Sequence



Classification



Comparison / contrast






Training for generalization



		identify the main idea
		list and define the key words
		
	restate the main idea in your own words



		look for evidence to support the main idea 
		what kind of 
	support is there for the main idea?
		are there examples, 
	illustrations?
		do they extend or clarify the main idea?


Training for enumeration



		name the topic
		identify the subtopics
		organize and 
	list the details within each subtopic, in your own words


Training for sequence



		identify the topic
		name each step and outline the details 
	within each
		briefly discuss what's different from one step to 
	another



Most effective text structures





Most effective strategies




Generalization


Enumeration


Sequence



Classification


Compare / contrast
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Why good readers might have reading comprehension difficulties and how to 
deal with them
































Reference




Speed Reading



Speed-reading techniques



		learning to see more in a single eye fixation
		eliminating 
	subvocalization (‘saying ’ the words in your head as you read them)
		
	using your index finger as a visual guide down the page
		active 
	reading.


How reading works





How speed-reading works




Testing speed-reading skills






		to pick the best title to passages presented at rates of 7500, 1500 and 
	300 wpm
		to write summaries of 6000-word passages presented at 
	24000, 6000, 1500 and 375 wpm.



Reading for understanding
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Effects of diagram orientation on comprehension



			
			
			
			
			
			
			
			
			
			
			
			
					Even apparently minor aspects of a diagram can make a 
				significant difference to how easily it’s understood.

					Teachers shouldn’t assume that students ‘naturally’ know how 
				to read a diagram.



			References

			



Note-taking



Rules for effective note-taking


		Select. Omit trivial and redundant details. Omit 
	anything you'll recall anyway!

		Condense. Replace lists with a category term.

		Organize. Choose headings and topic sentences.

		Rephrase. Use your own words.

		Elaborate. Make connections to existing knowledge.1




Note-taking is a strategy for making information meaningful.


















How does notetaking help make information meaningful?




		Does this help me make connections?

		Does it help me connect the facts together?

		Does it help me connect the new information with information I already 
	have?

		Does it make any connection with facts I already know very well, and am 
	unlikely to forget?



	Conditions for effective note-taking

	
			Slow or self-determined rate of presentation

			Well-organized material

			Material that is not too difficult or complicated

			Skill at note-taking

	

	References

	
	
	
	


Notetaking examples




	Hydrological (water) cycle

	
	
	
	
	
	
	
















Outlines and Graphic organizers



		need more time to process than outlines

		are of little value when the text is short and simple

		are helpful for constructing super-clusters.





		are easier and quicker to process than graphic organizers

		are better for shorter, simpler texts

		are effective for rote-learning facts.
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Concept maps







		the subject is crystallized in a central image

		main themes radiate from it as branches

		the branches comprise a key image or key word

		the branches form a connected nodal structure























Visual language






		clarifying meaning

		reinforcing meaning

		providing focus

		facilitating comparisons

		providing context







Some principles of visual language



		People tend to group together elements that are physically close to each 
	other

		People tend to group together elements that are similar in some way 
	(e.g., same color or size)

		People tend to see elements enclosed by lines as one unit

		People tend to see connected elements as a single unit

		People tend to group together elements that appear to be continuations 
	of each other

		People tend to make figures ‘complete ’when some elements are missing






		Proximity

		Similarity

		Common region

		Connectedness

		Continuation

		Closure
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Students fail to connect without explicit instruction




			
			

		create notes in their own preferred format; 

		create linear notes (the S part of SOAR); 

		create graphically organized matrix notes (SO); 

		create a matrix and associations (SOA); or 

		create a matrix, associations, and practice questions (SOAR). 
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Better learning through handwriting
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Reaching Understanding

Elaborating the information for better remembering







		you need to understand the information as well as remember it

		you already possess sufficient related knowledge to use the strategy 
	effectively





An example:








		by rote (through simple repetition), or

		by using a mnemonic aid (for example, you could make up a sentence such 
	as “Art (ery) was thick around the middle 
	so he wore trousers with an elastic waistband”), or

		by understanding the connections between the facts.
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Asking better questions






		does it make the information more meaningful?

		does it make the information more comprehensible?

		does it increase the number of meaningful connections?





		arteries are thick and elastic and carry blood that is rich in oxygen 
	from the heart.

		veins are thinner, less elastic, and carry blood rich in carbon dioxide 
	back to the heart.




Why are arteries elastic?


Why are arteries thick?


Why do arteries carry blood away from the heart?


Why do arteries carry blood that is rich in oxygen?


Why are veins less elastic?


Why are veins less thick?


Why do veins carry blood to the heart?


Why do veins carry blood that is rich in CO2?








If it’s well enough connected

If it’s connected to strong anchor points

You will simply 'know' it.


	
	but

	
	
	Effective questions prepare you to pay attention to the 
	important details in the text.

	
	
			Is this helping me to select the important information?

			Is it helping me make connections?

	

When the subject is new to you
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Metacognitive questioning and the use of worked examples



The use of worked examples



Metacognitive differences between high and 
low achievers




		explained things to themselves as they worked through the examples

		tried to construct relationships between the new process and what they 
	already knew

		tended to infer additional information that wasn't directly given





		followed the examples step-by-step without relating it to anything they 
	already knew

		didn't try to construct any broader understanding of the procedure that 
	would enable them to generalize it to new situations




Learning to ask the right questions



		Introduce new concepts

		Metacognitive questioning

		Practise

		Review

		Obtain mastery on lower and higher cognitive processes

		Verify

		Enrich





		Comprehension questions (e.g., What is this problem all about?)

		Connection questions (e.g., How is this problem different from/ similar 
	to problems that have already been solved?)

		Strategy questions (e.g., What strategies are appropriate for solving 
	this problem and why?)

		Reflection questions (e.g., does this make sense? why am I stuck?)
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Final Remarks
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