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Beliefs about How People Learn

• Teaching and learning require a mental 
model of how people learn. 
– Most teachers cannot articulate their model of 

learning, but they have one.

– It determines which teaching methods you use 
and how you use them. 

– The better the model, the more effective the 
teacher, but simplistic, flawed models lead to 
ineffective teaching. 

– Accurate models allow teachers to make 
adjustments during teaching and to develop 
teaching expertise and 

– Flawed models inhibit making adjustments or 
developing expertise



Beliefs about How People Learn

• Students also base their study behavior 

based on their models of how people 

learn.

– Whether or not they go to class, complete 

assignments, and how they study material 

in order to learn it. 

– The more accurate the model, the more 

successful the student; the more flawed 

and simplistic the model, the less 

successful the student



Goals of this Presentation

• Convince you that most teachers and 

students have simplistic, incomplete, or 

flawed models of learning

– Correcting these misconceptions is difficult, 

but can improve both teaching and learning

• Describe a presentation I make for 

freshman students to do just that 

• Describe several concepts from cognitive 

psychology that can help teaching and 

learning



How to Study Long and Hard 

and Still Fail… Or How to Get 

the Most Out of Your 

Studying

• All entering freshmen

• Occurs about 5 weeks into the 

semester

Freshman Convocation



Beliefs about Learning that 

Make You Stupid
• Being good at a subject is a matter of inborn talent rather 

than hard work, 
– “I’m bad at math.” vs. “I have to work especially hard at math.” 

– You don’t try at all or you become defensive if you do badly, 
either way you get worse.  

• Learning is fast
– For example, “One good reading is enough”

– You learn more during review than you do at initial reading 

– Students, especially weak students, grossly underestimate the 
time required to complete assignments

• Knowledge is composed of independent facts
– Study by memorizing facts in isolation of each other

• I’m really good at multi-tasking, especially during class or 
studying



Metacognition

• A student’s awareness of their level of 

understanding of a topic

• Metacognition distinguishes between stronger 

and weaker students

• One of the major tasks for a freshman is 

developing good metacognition

– In high school, you spent years developing a 

metacognitive sense that is likely inadequate or 

even counterproductive for college. 



Self-Rating

What is your best, most accurate judgment of 

the percentage of questions that you answered 

correctly on this exam? Your answer may range 

from 0 to 100%

_____________________% correct



Relationship between Estimated 

and Actual Grades: Psyc 101



Metacognition
• Weak students have an inflated sense of their 

own understanding; gross, unwarranted 
overconfidence. 
– Statements indicating poor Metacognition: “I thought 

I really knew the material” “I studied so hard for this 
exam, I can’t believe I failed.” 

• Poor metacognition often means students 
aren’t studying effectively
– Studying longer may not help. 

• Students must not only study more effectively, 
but improve their judgment of when they really 
understand material. 

• Developing metacognition is difficult to do, and 
can take the entire freshman year. 



The irony of poor metacognition

• Students who have the poorest 
metacognition have no clue how weak 
their understanding of a concept is. 

• Part of being incompetent is not 
understanding just how incompetent you 
are. 

• So the students who most need to 
understand metacognition and improve 
study skills are the ones who don’t 
believe they need to. 



So how accurate are your

beliefs about how people 

learn? 



Which of the following is the MOST 

important ingredient for successful learning?

1. The intention and desire to learn

2. Paying close attention to the material as 

you study

3. Learning in a way that matches your 

personal Learning Style?

4. The time you spend studying

5. What you think about while studying



Levels of Processing 

Demonstration

• Half the group gets:

Do you find the word 

Pleasant?

• Half the group gets:

Does the word contain 

an E or G?

Rate each word

1. Evening 7. Pretty 13. Cold 19. Rich

2. Country 8. Expensive 14. Love 20. Nurse

3. Salt 9. Poor 15. Bargain 21. Pepper

4. Easy 10Doctor 16. War 22. Hard

5. Peace 11. City 17. Hate 23. Ugly

6. Morning 12. Dry 18. Wet 24. Hot



Levels of Processing

• Shallow processing focuses on spelling, 

appearance and sound.  

– Rote memorization; mindless re-reading

– Flashcards

• Deep processing focuses on subjective 

meaning.  

– Relating new information to prior 

knowledge

– Making information personally meaningful



Rate each word

• Do you find the word 

Pleasant?

• Does the word 

contain an E or G?

These are orienting tasks that cause you 

to think in deep or shallow ways, 

regardless of your intention

Deep processing: You are 

relating  the words to your 

own meaningful experiences. 

Shallow processing: You are 

focusing on spelling. 



Front

Deep Warned 

about Recall Deep

Not Warned

Study Conditions

Shallow

Not Warned
Shallow

Warned about Recall

Be forewarned

you will be 

asked to

recall all 

the words

Center SectionLeft



Front

Deep Warned 

about Recall Deep

Not Warned

Study Conditions

Shallow

Not Warned

Shallow

Warned about Recall

1. If motivation to learn 

matters, the left two sides

should recall best

2. If deep processing matters, the 

front two sections should recall best3. If both deep processing 

and motivation matter, the 

front left should recall best
CenterLeft



Intention vs. Level of 

Processing

Levels of Processing and Intention 
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Which of the following is the MOST 

important ingredient for successful learning?

1. The intention and desire to learn

2. Paying close attention to the material as 

you study

3. Learning in a way that matches your 

personal Learning Style?

4. The time you spend studying

5. What you think about while studying



Effective Learning Strategies
• Intention and motivation to learn are not 

important 

• Attention and amount of study is necessary, 
but not sufficient for learning

• Deep level of processing is critical for 
learning
– Make information meaningful and connected

• Freshmen have highly practiced poor learning 
strategies
– Shallow and disconnected

• Consider your learning activities in terms of 
level of processing
– Studying, note taking, reading, writing, listening



Achieving Deep Processing while 

Studying

As you study, follow these principles: 

• Elaboration: How does this concept relate to 

other concepts?  

• Distinctiveness: How is this concept different 

from other concepts?

• Personal: Relating concept to self increases 

both elaboration and distinctiveness.

• Appropriate to Retrieval and Application: How 

am I expected to use or apply this concept? 



Assessment of Presentation

• Qualitative feedback

• Extensive quantitative assessment

• Students enjoy and appreciate the 

presentation

• The presentation leads to significant 

changes in beliefs about learning

– Although how comprehensive and long lasting 

the changes are is unclear

• Follow up presentation for interested 

students focusing on effective study



How do teachers know if the 

students are processing the 

information deeply? 

• Formative Assessment: A low stakes test over 

concepts that reveals the level of student 

understanding to both teacher and students

• Allows you to monitor understanding and make 

adjustments

• Allows students to practice recall and application of 

information. 



Implications of Depth of Processing

• Deep processing is important, BUT it takes 
time and effort to do well 
– Learning isn’t fast

• It costs time and effort to process all 
information to same depth, and it can hurt 
student performance
– Some information is critical, some tangential

• Students must judge what material is critical 
and focus more attention on processing this 
information to a deep level

• A critical element of effective study is to 
practice recalling and applying information in 
the way that you will have to on the exam. 

• Teachers can help with all of these



Implications for Education Buzz 

Words

• Active Learning

• Engagement

• Struggle



Cognitive Load: The Other Side of 

the Coin

• Teachers believe in struggle

– The harder students work, the more they have 

to concentrate, then the more they learn

– The best way for students to learn is for them 

to struggle successfully through challenging 

activities and problems



Cognitive Load

• Mental effort is the amount of concentration that 

a person has available to devote to tasks

• Mental effort is always a limited resource

• Cognitive Load is the total amount of mental 

effort a task requires to complete it 

• A person can do multiple tasks at once as long 

as the total cognitive load does not exceed 

available mental effort

• If cognitive load exceeds mental effort, then 

performance suffers



Cognitive Load Theory
Sweller, Paas, van Merrienboer

Cognitive Demands on Student

• Intrinsic Mental Load: Effort 
required for a student to 
understand a concept (elemental 
interactivity x prior knowledge).

• Germane Mental Load: Load due 
to instructional design relevant to 
schema formation

• Extraneous Mental Load: Load 
imposed by instructional design 
irrelevant to schema formation

– Load imposed by inefficient or 
ineffective instructional design

– Load imposed by other relevant 
activities, such as note taking, 
or irrelevant activities, such as 
text messaging. 

Cognitive Resources Available 

to Student

• Mental Effort: A limited 
resource (attention and 
working memory). 

• Capacity varies by effort and 
arousal level, but it is always 
a finite resource.



Examples of Cognitive Load and Learning
(Data from Berry, 2005)

Question Depth
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For the questions, 2% were synthesis/evaluation, 10% were application/analysis, 

17% were comprehension/clarification and 71% were definitions/facts. 
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Cognitive Effort of Various Tasks
(adapted from Piolat, Olive & Kellogg, 2004)
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Name the Days of the Week as 

Quickly as You Can

In Alphabetical Order

• Friday

• Monday

• Saturday

• Sunday

• Thursday

• Tuesday

• Wednesday



Implications of Cognitive Load 

Theory
• If the cognitive load demanded of students exceeds their 

available mental effort, then students will fail and 
learning will not occur regardless of aptitude, interest, 
motivation or effort

• If the cognitive load demanded of students takes up 
most or all of available cognitive effort, then there will not 
be enough mental effort available for learning or schema 
formation
– A student may complete an activity successfully and gain 

nothing from it

• As students gain more knowledge and experience, 
cognitive processing becomes more automatic, meaning 
faster and less effortful 

• Teachers must monitor, manage and minimize cognitive 
load to allow schema development as well as design 
activities to promote schema development



Take Home Message
• Many students hold misconceptions about learning that 

interfere with learning, but these misconceptions can be 

challenged

• Many teachers believe good teaching involves 

engagement and struggle, but neither is sufficient for 

learning

• Depth of processing and cognitive load are two critical 

elements of learning

• Cognitive load is negatively related to depth of 

processing

• The teacher must balance the depth and load, schema 

development and automaticity, as well as many other 

factors for effective teaching



Thank You!!

Questions?

Stephen L. Chew

slchew@samford.edu


