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People learn better from graphics 
and words than from words alone.

FOREWORD TO  GRAPHICS FOR LEARNING 
(CLARK & LYONS), 2004

ASSERTION
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The mind regards 
ideas as objects.

ASSERTION

MIND IN MOTION  
2019, P.184

OLI
CAVBARBARA TVERSKY
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Whenever a teacher orally 
explains something to a class 
or a pupil…the information 
presented is transient.

COGNITIVE LOAD THEORY,  
SWELLER, AYRES & KALYUGA 

2011, SPRINGER

TRANSIENT INFORMATION EFFECT

JOHN SWELLER
OLI
CAV



Working memory capacity can be 
effectively increased, and learning 
improved, by using a dual mode 
presentation.

COGNITIVE LOAD THEORY,  
SWELLER, AYRES & KALYUGA 

2011, SPRINGER

WORKING MEMORY CAPACITY  

JOHN SWELLER
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Jenny is head of the Humanities faculty. 

Fatima is the head of the History 

department. Tom, Joe and Sue work for 

Fatima. Harry is the head of the Geography 

department. Jo, Chaz and Tarnia report to 

Harry. Sue, Jo, Chaz and Harry are working 

together on the joint Modern Europe Project.
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Jenny is head of the Humanities faculty. 

Fatima is the head of the History 

department. Tom, Joe and Sue work for 

Fatima. Harry is the head of the Geography 

department. Jo, Chaz and Tarnia report to 

Harry. Sue, Jo, Chaz and Harry are working 

together on the joint Modern Europe Project.
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The advantages of diagrams, 
in our view, are computational.

WHY A DIAGRAM IS (SOMETIMES) WORTH 
TEN THOUSAND WORDS, COGNITIVE SCIENCE, 

11, PP 65-99, SIMON & LARKIN (1987)  

COMPUTATIONAL ADVANTAGE

OLI
CAVHERBERT SIMON



IDEAS AS OBJECTS

OLI
CAVBARBARA TVERSKY

Spatial thinking is the 
foundation of abstract 
thought.

MIND IN MOTION  
2019, P.289



SCHEMA AREN’T LINEAR  

OLI
CAV

EFRAT FURST, 2018 DAVID DIDAU, 2018 BOWER et al, 1969
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RECALL
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RECOUNT AND

Sequence teacher modelling, drawing, peer 
explanation and tracing to create a powerful 
way to strengthen student understanding  
and retrieval.



1
CONSTRUCT & EXPLAIN YOUR VISUAL
T E A C H E R

Draw a graphic organiser a branch at a time. As 
you construct it, explain your thinking regarding its 
connections and hierarchy. 

When the branch — or part of the diagram — is 
complete, direct your students to copy it into their 
books.



2
EXPLAIN THE BRANCH
S T U D E N T S

Direct students to work in pairs, one explaining 
the branch to the other. Establish a rule of each 
keyword requiring, say, two sentences to be 
explained in full. 

Pairs swap roles with the explainer now becoming 
the listener, and vice versa.



3
COMPLETE THE PROCESS
T E A C H E R

Continue to explain the topic at hand, its 
underlying structure and how it is arranged 
spatially in the diagram. 

Repeat the process where the students copy the 
branch and explain it back to their peer, until the 
whole diagram is complete in this way.



4
RECOUNT THE WHOLE VISUAL
S T U D E N T S

In pairs, students recount the whole visual to their 
partner. When complete, the pairs switch roles. 

Direct the explaining student to trace the line with 
their index finger as they elaborate on the key 
words. Explain that this will greatly help them 
later when they retrieve — by drawing — the whole 
diagram.



5
REDRAW THE WHOLE VISUAL FROM MEMORY
S T U D E N T S

Ensure all copies of the map are put away, not in 
view. Direct the students to work alone and redraw 
the visual completely from memory. 

Suggest they replay their explanations quietly in their 
minds, and trace out the shapes of the branches. This 
will trigger their memories and they will rapidly pick 
up their pencils and redraw the map accurately.
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RECOUNT & REDRAW — IT WORKS

Steve Richardson 
Judgemeadow Community School



RECOUNT & REDRAW — IT WORKS

Steve Richardson 
Judgemeadow Community School

15 years ago: 
233 items on his map,  
231 retrieved. 

He’s been using this 
technique with his 
students ever since. 
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Drawing was more effective than copying 
something and rereading (verbatim), than 
verbally explaining something to yourself in 
your own words, or than writing something 
down in your own words (i.e., paraphrasing). 

AND THE WINNER IS…DRAWING 
https://3starlearningexperiences. 

wordpress.com/2019/09/10/and-
the-winner-is-drawing/

DRAWING & MEMORY

OLI
CAVMIRJAM NEELAN PAUL KIRSCHNER

https://3starlearningexperiences
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Students who engage in generative drawing displayed 
more rereadings of words, higher proportion of 
fixations on the important words, higher rate of 
transitions between words and workspace, and higher 
proportion of transitions between important words 
and workspace than students given a text lesson with 
author-generated illustrations.

GENERATIVE DRAWING EFFECTS



Students who traced angle relationships 
with their index finger when studying 
paper-based worked examples… showed 
higher learning outcomes than students 
who only studied the examples.

COGNITIVE ARCHITECTURE AND 
INSTRUCTIONAL DESIGN: 20 YEARS LATER,  

SWELLER, MERRIENBOER & PAAS 
2019,

TRACING AND MEMORY

JOHN SWELLER
OLI
CAV
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PITFALLS

OLI
CAVRUTH COLVIN CLARK CHOPETA LYONS GRAPHICS FOR LEARNING, 2004

1 INCORRECT CHOICE OF VISUAL

2 POOR EXECUTION



Poorly organised knowledge cannot 
readily be remembered or used. But 
students don’t know how to organise 
their knowledge effectively. 

ORGANISING KNOWLEDGE

APPLYING COGNITIVE SCIENCE TO EDUCATION, 2008

FREDERICK REIF
OLI
CAV



Teach the utility of good organisation. 
Teach how to use good knowledge 
organisation. Teach how to generate 
good knowledge organisation.

ORGANISING KNOWLEDGE

REIF. F., 2008, APPLYING COGNITIVE SCIENCE TO EDUCATION, 
MIT PRESS
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Teach the utility of good organisation. 
Teach how to use good knowledge 
organisation. Teach how to generate 
good knowledge organisation.

ORGANISING KNOWLEDGE

LIST
RANDOM
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REIF. F., 2008, APPLYING COGNITIVE SCIENCE TO EDUCATION, 
MIT PRESS



Teach the utility of good organisation. 
Teach how to use good knowledge 
organisation. Teach how to generate 
good knowledge organisation.

ORGANISING KNOWLEDGE

LIST
RANDOM

NETWORK

HIERARCHY

REIF. F., 2008, APPLYING COGNITIVE SCIENCE TO EDUCATION, 
MIT PRESS
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CHUNK COMPARE SEQUENCE CAUSE & EFFECT

Tree Diagram
The quintessential
hiearchical structure,
used for everything
from management to
animal taxonomies.
Their only problem is
the space it needs at 
its base as it broadens.

Mind Map
Once the hippies’ map
of choice, its organic
aesthetic disguises the
fact that it is merely a
tree diagram radiantly
emanating from a
central point. This
solves the space issue.      

Double Spray
Like a Venn diagram, 
the double spray 
shows which 
attributes are different 
and which are shared. 
The central, linked 
features highlight the 
similarities.     

Cycle
The same as a flow 
chart but instead of a
one-way direction, a
cycle is established.   

Flow Spray
Too many nodes make 
flow charts overly 
complex. Breaking it 
down to its main 
events and showing 
the attached 
subsidiary ones retains 
clarity. 

Crossed Continua
Used to compare two 
or more topics against
two sets of criteria 
each on a continuum. 
Placing the topics 
against these two 
continua immediately 
reveals differences.       

Concept Map
Hierarchical, connected 
mini-sentences, of 
subject-verb-object
structure, form the
basis of concept maps.
They are very precise
and, therefore, quite
difficult to create.       

Venn Diagram
The visual depiction of
set theory. Agreed
attributes determine
inclusion in a set. An
overlap of circles 
highlights the 
similarities. 
      

Flow Chart
The simplest way to
show the flow of a
process by a series of
factors or events 
joined by arrows. Too
many such nodes
makes understanding
more difficult.     

Fishbone Diagram
Situations are rarely 
explained by a simple
line of causes. In such
cases, causes are
chunked into similar
themes to indicate a
more subtle sphere of
influence.      

Relations Diagram
This resembles a 
concept map but is not 
hierarchical and is only 
related to causal links. 
Any factor can 
influence another. The 
linked arrows indicate 
the line of influence. 

Input-Output 
Diagram
Multiple factors are 
involved in a cause 
and effect dynamic. 
This diagram allows 
you to show them 
centred around a 
catalyst.
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Outline the plot of Act 1 of Hamlet.
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What are the main characteristics of a viral infection?

To what extent did New Labour adopt Thatcherite policies?

Explain the significance of the Black Death on agriculture.

Outline the plot of Act 1 of Hamlet.
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Even the best-planned graphic, if executed 
poorly or laid out hapharzardly, will fail to 
realise the potential of that graphic to 
enhance learning.

GRAPHICS FOR LEARNING 
p.326, 2004, PFEIFFER

POOR EXECUTION

RUTH COLVIN CLARK CHOPETA LYONS
OLI
CAV
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