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Assessment

e At a national level, can give a baseline of children’s
current reading levels, identify gaps in the
curriculum, provide information for planning
teacher professional development, and provide
Information for goal setting.



Independent Evaluation Group (IEG)
Project performance assessment reviews in primary education

« Comoros 1997 * Guinea 2003

» Burkina Faso 2000 * Honduras 2003

« Chile 2000 * Niger 2004
 Madagascar 2001 * Yemen 2004

« Senegal 2001 * Uruguay 2005

e Brazil 2002 e Argentina 2006

« Romania 2002  Mozambique 2007

Egypt 2007



Independent Evaluation Group findings:
The schools of the poor often teach very little

 Some schools closed
— about 30% of the time in Mali -1999

 Teachers often absent
 Few if any books in class
« Class time spent in little activity

— copying

— engaged in incomprehensible material

— playing outside
. Phoor)er students cannot read well until the end of primary (if

then

* Principals, ministry officials, supervisors, donor staff
complacent

— Reading is trivial!!l
— We are interested in the big picture!!



Limited knowledge of memory issues in the
educational communit

* Colleges of education teach about Vygotsky, Piaget, John
Dewey etc. rather than human memory

* The science behind education is not well known

 The memory experts are in the psychology department
— And they don’t understand education !

 Memory research in school settings is rare



Without knowledge of memory functions,
inefficient methods may be promoted

e Learning involves modification of people’s long-term
memory

 But memory mechanisms are unconscious
* People often unaware of them

« Some popular methodologies go against the way
memory works

* New international education graduates know little about
these issues!



The neuroscience of reading

Memory principles
Letters = Object recognition
Language issues



Reading determines the efficiency of educational
systems

World Bank Independent Evaluation Group:

— In low-income countries children often learn to read in
grades 4-6 (if ever) rather than grades 1-2

« Until they do, they cannot learn info from books
« They cannot solve verbal math problems
 May drop out illiterate or graduate illiterate

 May get to grade 7 with reading speed of grade 3 and
drop out of secondary



Short-term memory:
Crucial for reading comprehension

About 7 items
4 pictures

g 12 seconds at most

Long-term memory



To read an average sentence in an “average”
language, roughly 7 items in 12 seconds...

e students must read at least a word per 1-1.5 second

* with 95% accuracy (correlates .87 with speed)

e 7 words in 12 seconds = 45-60 words per minute!
(need some processing time also)



To get through the narrow opening,
the mind creates chunks of information

« Letters and other small items become larger pieces,
e pass as one through working memory

« Small items must be chunked and practiced to the point
of fluent performance
— We must act in milliseconds!
— Vast implications for reading, math calculations, motor skills

e This is how children decode ever larger units — from
syllables to words

 How do students get to fluency?



A cumulative process

« Sophisticated skills, higher-level knowledge are created
from ever-larger chunks practiced to the point of
automatic recall



Brain imaging changed the landscape of
reading assessment




Brain imaging techniques (since about 1995)

« Example:
e Brain activation patterns of literates and illiterates

Example:
Brain activation patterns of
literates and illiterates
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A special brain area gets activated
fusiform gyrus, occipitotemporal lobe

3 primary reading areas in the
brain:

2 for single letters, slow reading
1 for automatic reading

All 3 are used simultaneously



The brain becomes “programmed” for
automatic readin

* Nerve “wiring” develops in children’s brains (“White
matter’ needed for reading and larger working
memory-Nagy et al., 2005)

* The occipito-temporal pathway gets activated

* The brain identifies entire words rather than single
letters

* Long and short words are read equally fast
(silently)

« each word or phrase becomes an item

e Speed rises to 250+ words per minute
 People can’t help but read

« Pay attention to message rather than the print



Reading automaticity (the literacy vaccine!)
Almost an “on-off” switch

« Only through consistent pairing of sounds and letters
— Textbooks
— Feedback
— Homework
— Class time

« With practice children may pass from the off state to
on in 6 weeks




To the brain, letters are just objects

« Brain has rules for processing shapes

« Some characters are more visually complex than others
— —Some languages have more letters than others
— —Some letter combinations are more complex (psycholinguistic
grain size)
e Various languages-scripts have different implications
for reaching automaticity

e Automatic readers use rules that to beginners are
Incomprehensible



We always need letters

« We read by recognizing letters in arow,
with known words and context hints handled separately

e Letters account for 62% of the adult reading rate
 Words 16%, context 22%, individual variance 6%

 The processes are not redundant, they work on different words.
— Like computer technicians fixing problems, letters are generalists

 Words are not usually recognized as wholes, the visual system
must isolate and recognize the individual letters to get the word



Implications:

— Methods that get children to read whole words are
not efficient

— If the children read in one language, they can
read in another (In same script).

Pelli, Dennis and Katharine Tillman. Parts, wholes, and
context in reading: A triple dissociation. PLoS ONE,
August 2007, e 680.



When should students
be able to read?

OECD reading study of 16 countries

Latin and Greek scripts
Seymour et al., 2003

Middle-class students
Best-case scenario:

Good time use
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Items per minute when reading word lists
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U.S. Oral Reading Fluency Norms
connected text - Sprin

« Grade 50th %ile 25th %ile 10th %ile
e 1 53 28 15
e 2 89 61 31
e 3 107 78 48
e 4 123 08 72
e 5 139 109 83
e 6 150 122 93
e 7 150 123 98
e 8 151 124 97

Hasbrouck and Tindal, “Oral Reading Fluency Norms: A Valuable
Assessment Tool for Reading Teachers,” The Reading Teacher, 59, 2006.



Without fluency and accuracy there is no
comprehension (Peruvian data

Relacion observada entre fluidez y comprension
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New monitoring indicator from neurocognitive
research

« 60 words per minute for all
— In just about every language and script:

By the end of grade 1 students should “crack the code”

By the end of grade 2 at the latest students should read
common words fluently

e Students in grade 7 (1st secondary year) should read
about 120-150 words per minute and give a summary
of what they read



How children should read — Cuba grade 2




Los cinco burros

Don Tomds compré cuatro burros. Montd en uno
y.volvido a su casa.

Por el camino los contd : uno, dos y fres. No con-
taba el que montabka. :
< - 35 words per minute
Ya en su casa dijo a su mujer :

-Mira, he comprado cuatro burros y traigo soéio
tres. Me han robado uno.

-jQué raro! -dijo la mujer-. o)
- . Sound (OLE2)
Tu no ves mds gue tres, pero yo veo Ccinco.



Reading fluently enough to understand ... 60 wpm correctly?

 Rural Indonesia grade 2
— simple spelling rules, good class time use

* Rural Niger — best 6th grader, graduating in 3 weeks
— Study only in French, time use uncertain



Students becoming fluent late may always read slowly,
have limited comprehension

 If they finally learn reading in grade 6
— They get no more books by grade 8

 They will read little secondary school
— University or teacher training colleges
— They cannot read fast enough to consult sources
— Or read volumes of text
— At 110 words per minute, it takes 5 minutes per page



When visual patterns are complex, basic reading
needs more time and mone

 (Psycholinguistic grain size theory)

« English reading takes 2.5 times longer to acquire over
German, Turkish, Spanish (4 months or so needed)

 French and Portuguese also take longer.

* Indian languages — regular spelling, complex scripts
— High error rates in south Indian scripts

« Arabic — easy with vowels, difficult otherwise
— Perennially slower reading, high error rates

e Urdu, Persian problematic for the poor



Complex visual patterns in various languages and
scripts (psycholinguistic grains

e English
through, caught, bake, often, saw, sew

e French
lls etaient, oiseau, mois, etant

 Bengali C@rﬁ

jomi — earth

boithak — meeting w
koThin - difficult m



Egypt: Grade 1 whole-word reading
“active learning” class

* Without vowels, children may identify entire
words as particular shapes



Simple visual patterns made complex

* Misguided belief that text interpretation will lead to
recognition of letters (Mozambique)



Result: Students just “sketch” letters (Mozambique)

The child tried to draw an O: “O sapo”



African languages have regular spelling

e Can be automatized in a few months

e Fluency to other languages transfers within the same
script



Spelling complexity and reading automaticity:
Implications for English, French, Portuguese

e Schooling through a foreign language requires extra
time and practice, which the poor may not get

« Do African countries really have the budget?

Spanish  Native English Francophone Africa



Dhivehi — possibly the simplest functioning alphabet in
the world

o - - B -

dhaalu faafu meemu  wvaavd  alifu kaafu lhaviyani baa raa noondy  shawivani haa
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Amharic

Exact spelling but much larger matrix with some pattern irregularities

More time needed to acquire automaticity, fluency

oy [ e L sy Gt ra's sat § GEY GEY
U ha A 1E choha 00 maow osd 4o A sa M o P oga @ oqud
b hu A o e by @ iy b su e i fF osu fIf U qu
Y onhi A i dhohi P omi YL E 4o L os Mo ® oo P oqui
Y ha A 2 A4 ha P ma ¥ sa Zora 4 sza 7 da 4 gz P gua
Y he M & duhe PLome Y, odie & ore ML ose (b e & oge B que
U hae &\ lafe oh hate 9% maim A dalm (0 rale N salm 1 dale 4 gals P gua
VW ho A o b oo §° mo ¥ s0 Cro M oso P s fogo

bet thwe £ harm nahas fi alf kat
N va 4 ta F & = ha T ¥ na F fa kA 3 h ki he ki
M o & w F B hu ¥ nu R ofu A u e ku
M b & i F & "% b hui o oni LA AL Tk fme ki
N ba 2 ta F fa  ha X hua § na T fa A a N ka N kua
N be & t¢ F te "B he % tue % ne "E fie e Th ke W kue
ofl bais - tele T fals ‘Y hais Y~ hua ¥ nale W fae A el 1 kale T kua
N oo f w0 ¥ 0 ¢ no ® 0 P 0 koo b ke
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Kannada — high error rates
Complex forms, multiple visual patterns

Half-consonant combinations and vowel combinations result in a
matrix of about 300 characters that must be automatized

Some are unpredictable

9 3 @ e e D 8N O O 9 & & B

& a i T U o k [ = 2 al o d au

[~] [&] [i] [&] [uw]l [w] [wra] [rivdrur] [e] [e] [a] [o] [o0] [aw]

VYowel diacritics

8&%%&&8@%8&13&3 3R BE T2 TO B

ka k& ki kT ku ki kr ke k& kai ko kd kau kam kah
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Voweled Arabic — small “grains”
Unvoweled Arabic — large “grains”
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Urdu — multiple difficulties/multiple issues

Few vowel signs even in grade 1

Vowels are not predictable as in Arabic

Extensive practice necessary

Need to learn the visual pattern of each word separately
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Devanagart alphabet for Hindi

TAT AT BT 1Ld 1L ATTHIL & ATHA F Ao aTd =0T AL TATAAT I 2
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Additional consonants (only used in loanmwords)
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How to teach complex scripts in 1-2 years to the poor?

» Lots of practice, build up letter recognition speed -
phonics

« Automatize the common patterns that enable students
to read most material
— Students in English learn the most common words

« Teach the more rare signs later

— E.g. postpone certain half-consonants of Indian languages (or
use “halant™?)

— Keep Arabic, Urdu, Farsi voweled
— Keep the Arabic letters on a straight line

» (Get children practice with feedback!

e Textbooks to take home with much text for all
— Not just a few “generative words” to bring from home



Conclusions

How to educate the poor most efficiently?



Get to reading fluency in grades 1-2 at most

* Practice to automatize “low-level” processes that the
middle class takes for granted
— much feedback, extensive practice with books - phonics
— Use easily spelled African languages before reading English
— Understand, adjust visual and spelling complexities of various
scripts
e Use time well, all scripts can be taught decently in 1-2
years!



Suggested monitoring indicators

 Reading fluency and comprehension

— 60 words per minute for all by the end of grade 2
» 3 comprehension questions answered correctly

— 120-150 words per minute by the end of grade 6
« Summary of paragraph

 Instructional time used for learning
— 80% goal
e [math: story is not as clear]



Controversies and concerns

« Educational philosophy vs. neurocognitive research
outcomes

 How to disseminate the lines of reasoning?
— Philosophical debates — needed but they delay decisions

* Reading automaticity sounds too mechanistic to some

 How to monitor these “concrete” benchmarks and
learning outcomes early on

e Should the poor be taught differently from the middle
class?

 How to undertake necessary research on memory
effects in classroom?

e Cultural issues? (and what does that mean?)



To serve the poor in low-income
countries, international educators
need to learn cognitive
neuroscience basics

v' Colleges of education urgently must prepare
suitable courses

v' Professors must learn to teach them
v' Students must demand them!
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