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Massed versus Spaced and Interleaved
presentation

Massed presentation

e rapid improvement in performance
e poor retention

Spaced and interleaved presentation

o Slower but sustained improvement: learning
e improved retention
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3. Retrieval (Testing, review and reflection)

e Retrieval aids later retention

e Testing causes students to
learn more from the next
study episode

e Testing improves transfer of
knowledge to new contexts

And even:

e Testing helps with retrieval of
material not tested

e You can test before material
is explicitly taught
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Repeated retrieval leads to better
learning.
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2. Delivery
Struggle, Generation and Elaboration

Keep them in the struggle zone

Comfort Struggle
Zone Zone

High
challenge.
Low stress.
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Cued interrogation
building stronger memories by providing cues

1. Cued elaboration:

Use the following to explain changes to the theatre in
the 19t century. naturalism, romanticism, ‘well —
made play’, royal personages, heroic tragedies, rhyme
verse, psychological, elaborate plots, stock types

2. Cued elaboration:

Explain oxygenic photosynthesis. Chlorophyll, chelate
compound, photosynthetic pigment, central metal
magnesium, primary electron donor, electron transport
chain

3. Cued recall: (more challenging)

Complete the following: ‘He is too full...” and explain
three key ideas in Lady Macbeth’s soliloquy that
follows.

Use lesson notes or filecards to compose cues. Or
download.
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Free vs. Cued Recall

Tubing & Pearlstone (1966)

Number Recalled

Y 2 & 1 a2 a
Number of items per Category
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Review =

Reflection
J

Reflectioninvolves a
combination of retrieval,
elaboration and
generation as students
explore what are the key
ideas, how they relate to
what they already know,
what went well, what
could have gone better,
what they might need to
learn for better mastery, or
what strategies they might
use next time to achieve
better results.
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[Z] oAiLy REVIEW
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Daily review is an important component of instruction. It helps

strengthen the connections of the material learned. Automatic
recall frees working memory for problem solving and creativity.

RT] WEEKLY & MONTHLY REVIEW
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The effort involved in recalting recently-leamed material
embeds it in long-term memory. And the more this happens,

the easier it is to connect new material to such prior knowledge.
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Generation

the act of trying to answer a
question or attempting to

solve a problem rather than How?
being presented with the e Cloze exercises
information or the solution. e Mix and match

activities

Generating information is more [JEREACCSI
memorable than just reading it KOS s

Apple
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Elaboration
or elaborative interrogation

the process of giving new
material meaning by
expressing it in your own
words and connecting it
with what you already know.

Some facts:

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

e veins are thinner, less elastic,
and carry blood rich in carbon
dioxide back to the heart.
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involves turning facts to be
learned into why-questions and
then asking students to answer
them.

Elaborative questions:

e Why do arteries need to be more
elastic than veins?

e Why do arteries need to be
thicker than veins?

e Why do arteries carry blood

away from the heart? T'—"“‘AS

e Why do arteries carry the blood
IALLIS

that is rich in oxygen? SCHOOL
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Making it Stick: the principles

e Curriculum design (Spaced and interleaved
practice)

e Delivery (learning) (Struggle, generation and
elaboration)

e Retrieval (Testing, review and reflection)
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Curriculum Design
Massed versus Spaced and Interleaved presentation

Massed presentation

Topic 1 Topic2 Topic 4

Spaced and interleaved presentation
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