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South African 
context 

(1) Low achievement
–  Pirls/prePirls 2011

0
.0

02
.0

04
.0

06
.0

08

D
en

si
ty

0 200 400 600 800 1000
Learner Reading Score

Poorest 25% Second poorest 25%
Second wealthiest 25% Wealthiest 25%

(2) Unequal achievement
–  SACMEQ 2007



prePIRLS 2011 à By Gr 4 children should be transitioning from 
“learning to read” to “reading to learn”
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South	  Africa	  

Afrikaans	  

English	  

isiNdebele	  

isiXhosa	  

isiZulu	  

Sepedi	  

Sesotho	  

Setswana	  

siSwa-	  

Tshivenda	  

Xitsonga	  

Did	  not	  reach	   Low	  Interna-onal	  benchmark	  

Red	  sec8ons	  here	  show	  the	  	  
propor8on	  of	  children	  that	  are	  	  
completely	  illiterate	  in	  Grade	  4	  
,	  i.e.	  they	  cannot	  “locate	  and	  retrieve	  	  
an	  explicitly	  stated	  detail	  in	  a	  short	  	  
and	  simple	  text”.	  



Current study
•  Large literature on OECD countries (esp. the 

USA, Canada and the UK) exploring: 

1.  the levels of students’ oral reading fluency (ORF) (mainly L1 learners)
2.  the relationships between ORF and comprehension (mainly L1 learners)

(see Valencia et al, 2010; Fuchs et al, 2001; Rasinski & Hoffman, 2003; 
NICHHD, 2000 for overviews)

•  Very limited literature on developing countries and ESL learners.

•  We explore these two issues using ORF data from a large-scale 
assessment conducted by NEEDU in 2013



Fluency & reading
U.S. National Reading Panel (2000) 
Identified 5 core components to reading

1.  Phonemic awareness
–  The ability to hear, identify & manipulate individual sounds/phonemes in 

spoken words and understanding that spoken words and syllables are made up 
of speech sounds.

2.  Alphabetic Principle 
–  The basic concept that words are made up of letters that represent segments of 

speech; the systematic relationships between letters & sounds/phonemes
3.  Vocabulary

–  Involves word knowledge, word instruction and word learning strategies & usage
4.  Comprehension

–  The process of constructing meaning from written text
5.  Fluency

–  The ability to read connected text quickly, accurately and with meaningful 
expression (prosody) 



ORF literature
•  Oral reading fluency, defined in terms of accuracy and speed in word 

recognition, has been found to be a reliable indicator of reading 
comprehension (Fuchs et al, 2001; Spear-Swerling 2006). Although prosody is 
part of fluency, difficult to measure objectively. 

•  There is a strong empirical basis attesting to a relationship between fluency 
and reading comprehension. Fluency typically measured as total words read 
correct per minute.

•  Fuchs et al. (2001) report high correlations (0.8) between ORF and various 
kinds of reading comprehension measure such as high stakes state mandated 
comprehension tests, as well as a variety of other comprehension tests using 
different formats (e.g. multiple choice or open questions, cloze procedures or 
story recall protocols). 

•  The relationship obtains across schools serving children from different 
socioeconomic backgrounds or instructional programmes, and occurs with 
children without reading difficulties as well as with children with learning 
disabilities with reading (Deno et al. 2001; Wolf & Katzir-Cohen 2001). 



ORF	  Test	  1	  



Testing procedure - 2013

214	  rural	  primary	  schools	  

4697	  grade	  5	  students	  wrote	  a	  
comprehension	  test	  (San-‐Hunter	  /20)	  

All	  grade	  5	  students	  in	  one	  class	  
were	  selected	  to	  par8cipate	  

1786	  students	  selected	  
to	  write	  Oral	  Reading	  

Fluency	  Test	  1	  (next	  day)	  

The	  top	  3,	  middle	  4	  and	  boXom	  
3	  students	  	  did	  the	  ORF	  1	  test	  

(+	  comprehension	  	  
Test	  /5)	  

878	  students	  
selected	  to	  write	  

ORF	  Test	  2	  

If	  students	  read	  	  past	  first	  
paragraph	  (50	  WCPM)	  they	  did	  

the	  more	  difficult	  ORF	  test	  2	   (+	  comprehension	  	  
Test	  /5)	  

Tests	  were	  administered	  at	  different	  9mes	  in	  the	  year.	  Preliminary	  analysis	  shows	  li@le	  	  
Rela9on	  between	  9me	  of	  test	  and	  results.	  



Distributions of silent reading comprehension (in percent) and oral 
reading fluency (in words correct per minute) for the ORF test 1 sample 

(correlation: 0.49; n=1772). 



Cumulative density function (CDF) of words correct per minute on 
Oral reading Fluency Test 1 per category of performance on the 

silent reading comprehension test. 



ORF and comprehension



ORF 1 Cumulative Density Function  
NEEDU Grade 5 (Rural)

Hasbrouck	  &	  Tindal	  (2006)	  
recommend	  that	  L1	  speakers	  
who	  are	  below	  40	  WCPM	  at	  
the	  end	  of	  Grade	  1	  are	  
vulnerable	  readers	  and	  needs	  
remedial	  teaching.	  

Median	  Gr1	  	  
child	  USA	  
(53	  WCPM)	  

Median	  Gr2	  	  
child	  USA	  
(89	  WCPM)	  

“…children	  in	  the	  first	  grade	  must	  be	  
reading	  between	  30	  and	  40	  words	  per	  
minute	  to	  be	  able	  to	  understand	  what	  
they	  are	  reading	  at	  a	  very	  basic	  level.”	  
Deno	  (1997)	  	  	  



CDF for those students scoring 40% + on comprehension

“Unfortunately	  as	  poor	  readers	  rely	  on	  the	  
conscious-‐a@en9on	  mechanism,	  they	  expend	  
their	  capacity	  in	  predic9on	  processes	  to	  aid	  
word	  recogni9on.	  Li@le	  is	  leM	  over	  for	  
integra9ve	  comprehension	  processes”	  Fuchs	  et	  
al	  (2001:	  p.42)	  	  



Table	  13:	  Oral	  Reading	  Fluency	  scores	  for	  English	  Second	  Language	  (ESL/ELL)	  in	  Broward	  
County	  Public	  Schools	  (Florida,	  US)	  (Broward	  County,	  2012)	  



Grade 5 ORF in context
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Multivariate analysis
•  Stage 1: OLS cascade regression explaining variation 

in reading comprehension scores using a variety of 
student variables (age, gender); school variables 
(LOLT and multigrade) and fluency variables (WCPM, 
Words read incorrect per minute, words skipped

•  Stage 2: Use school fixed-effects to account for all 
school-level variables

•  Stage 3: Use school fixed-effects and create splines at 
progressive break-points. Use marginal effects to test 
for statistical significance in the difference.







ORF1 range; showing the CDF of the range  
(max-min ORF in each school)

Suggests	  huge	  varia8on	  
WITHIN	  rural	  schools	  (in	  50%	  
of	  these	  214	  schools,	  the	  gap	  
between	  best	  and	  worst	  
student	  is	  >75	  WCPM	  
	  



2nd main research question
•  Is there a “break” in the relationship between oral 

reading fluency and comprehension?
•  L1 research suggests that the ‘returns’ to additional ORF 

increase faster up to 90 TWRC and declines thereafter 
(McGuiness, 2004. Early Reading Instruction)

•  Using our sample of ESL students can we model the 
relationship between TWRC and comprehension such 
that we are able to detect a break?

•  Using the fixed-effects model specification I employ 
splines and break the ORF variable into ten word 
intervals



•  For	  ESL	  students	  the	  ‘break’	  
seems	  to	  be	  at	  70	  TWRC	  not	  90.	  

•  i.e.	  the	  addi8onal	  returns	  to	  
ready	  faster	  than	  70	  TWRC	  are	  
lower	  than	  those	  up	  to	  70	  TWRC	  





Tentative conclusions
1.  New study testing oral reading fluency among L2 learners in SA. 

–  Confirms existing research; strong relationship between fluency and comprehension
–  Stresses the importance of acquiring foundational reading skills in the early years (Gr1-3) – Grade 5 is MUCH too late. 
–  Extremely low levels of reading fluency. 60% of grade 5 rural learners are reading at a grade 1 level.
–  About half of the grade 5 sample are reading so slowly that they do not understand anything that they are reading
–  High intra-class range in WCPM; in 50% of classes range (top-bot) >75 WCPM

2.  A lack of automaticity is a binding constraint to reading (and comprehension) for most of 
these rural learners
–  Automaticity develops through practice
–  No reading homework
–  No reading in the classroom
–  Little access to books (60% of all SA primary schools have no library at all)

3.  If these students are still battling with the ‘conscious-attention mechanism’ (i.e. no 
automaticity and not using ‘automatic activation processes’) little working memory can 
be freed up for comprehension. 
–  Schreiner (2003) suggests that automaticity in cognitive function frees up 90% of working memory for higher-order 

skills. 
4.  Strong relationship between fluency and comprehension.

–  1 standard deviation increase in WCPM is associated with a 0.7 SD increase in comprehension. (Alternatively 20 
additional WCPM associated with 10 percentage point increase in comprehension)

5.  Differential return to fluency before and after about 70 TWRC.
–  For L2 speakers returns to fluency are highest up to about 70 WCPM and decline from there. In contrast to 90 

WCPM for L1 speakers (McGuiness, 2005)

•  Need to develop SA norms for African languages. English norms are not directly comparable with 
agglutinating languages (see Makalela & Fakude, 2014 for Sepedi)

•  Encouraging teachers to use ORF assessments encourages individualised instruction/remediation 
(as opposed to choral/communal instruction) 



Vast majority of kids do switch  
Language of learning and teaching (LOLT), ANA 2013
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Background - SA
Hoadley (2015) summarizes the SA classroom-based research 
and finds the following descriptive features:

–  Lack of opportunities for reading and writing (oral discourse 
dominates)

–  Classroom interaction patterns that privilege the collective 
(chorusing)

–  Weak forms of assessment and lack of feedback on student 
responses

•  Similarly Pretorius & co-authors have found that a number of 
instructional practices (prevalent in SA) contribute to poor reading 
development:
–  The tendency of teachers to rely on whole class oral chorusing of reading,
–  The lack of reading homework 
–  Minimal reading of extended texts in the early grades 
–  (Pretorius & Machet 2004; Pretorius & Mokhwesana 2009; Pretorius 

2014). 



Current work: semi-parametric approach 
using residuals from fixed-effects





Background
•  Readability ease
•  Readability refers, broadly, to the ease or difficulty with which texts are read. Various 

readability formulae are employed to quantify aspects of texts that are deemed to play a 
role in determining the ease with which texts are read. These readability formulae typically 
incorporate word length and sentence length in relation to overall text length, the 
assumption being that short words and short sentences are easier to read than longer 
words and sentences. Examples of readability formulae include the Flesch Reading Ease 
(RE), the Dale-Chall and the Grammatik formulae that are available on software 
programmes such as MS Word. The assumptions underlying the readability formulae have 
not been without their critics, the main charge being that such formulae oversimplify the 
reading process, since there are also several text-based and reader-based factors that 
affect reading ease. Notwithstanding such criticisms, readability formulae continue to enjoy 
popularity as gross predictors of text difficulty. 

•  The Flesch Reading Ease formula, based on syllables per 100 words, words per sentence 
and number of passive constructions used in a text, was used for the purposes of this 
study, primarily because it is easily available and in the absence of standardised test 
instruments in the local educational context, serves as a rough guideline for establishing 
consistency across texts at specific grade levels. 

•  The higher the reading ease (RE) score, the easier the text is regarded as being; the lower 
the number, the more difficult the text. The scores have been measured in terms of 
readability categories, as shown in Table 1 below. Grade 4 and 5 textbooks fall within the 
90-70 range of scores. 





Distributions

ORF1	  
(1786)	  

ORF2	  
(867)	  



Test materials
•  No standardised reading tests for Grades 4-6 in SA. Therefore a reading test was 

designed for this study.
•  Grade 5 level passage was selected and modified slightly to assess reading 

comprehension in the written mode (literal and inferential questions in a mixed-mode 
format). 

•  Two passages were selected from Grade 4 textbooks to assess oral reading 
fluency with five accompanying oral comprehension questions. Assessed text 
readability…

•  Comprehension and ORF tests were piloted in early 2013 in 16 schools (570 
Grade 5 learners) across all 9 provinces. 168 did ORF 1; 115 did ORF2.

Total	  words	   Words/
sentence	  

Characters	  
per	  word	   Flesch	  RE	  

Flesch-‐
Kincaid	  

grade-‐level	  

ORF	  Test	  1	  	  
Leopard	  

205	   9,8	   4,1	   84,7	   Gr	  3,8	  

ORF	  Test	  2	  	  	  
Hare	  

269	   10,8	   4,1	   83,3	   Gr	  4,3	  



Descriptive findings
•  Of those scoring less than 15% on comprehension almost all 

(80%) have WCPM<50 and most (60%) have WCPM<30 – 
i.e. these are abysmally slow readers. 

•  Of those scoring 15-29% almost all (80%) have WCPM<60 
and most (60%) have WCPM<50

•  For those that score 30-60% on the comprehension test, most 
of the ‘action’ is around 50-70/80 WCPM. (look at where the 
lines are steepest). 

•  For those that scored 30-39%, only 30% of students have 
WCPM<50 but double that amount (60%) have WCPM<60. Or 
alternatively 70% have WCPM>50 but only 40% have 
WCPM>60. So clearly a large proportion of these students are 
in-between 50 and 60 WCPM.

•  Students achieving 40-49% and 50-59% are very similar in 
WCPM



ORF 1 comprehension /5



ORF	  Test	  2	  






