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 READING COMPREHENSION DISABILITIES 

 Specific disability when 1) poor comprehension, 2) 

sufficient decoding 3) average non-verbal intelligence 

 Different subtypes 

 Many of them meet the criteria for a diagnosis of 

learning disability 

 However there is a variety of underlying problems 



ADEQUATE NON VERBAL INTELLIGENCE AND 
SUFFICIENT READING DECODING 

 Example of a group nonverbal intelligence test (Thurstone 
e Thurstone, 1985) 

 
 
 
 

 Example of a group reading decoding task:  
 Lexical decision  

 



Reading Comprehension Task: Prove 
MT di Comprensione 

n Reading as preferred (typically silently) 
a passage and respond to multiple 
choice questions having the text still 
available 



Prove MT di Comprensione 
II elementare. Prova finale  



Prove MT di Comprensione 
II elementare. Prova finale 



Prove MT di Comprensione 
II elementare. Prova finale 



THE EFFECTS OF THE TASK ASSESSING RC 

 Time? 

 Text availability? 

 Multiple choices questions? 

 Type of text? 



 Domain specific Components of the reading 

comprehension process (e.g.the ten 

components model) 

 

 General underlying Cognitive Abilities 



 Domain specific Components of the reading 

comprehension process (De Beni et al., 

2004) 



PLT (CHARACTERS, PLACES AND TIME) 

(STORY SCHEMA1) 
 
Children must answer to questions like  

1) «Who is the main characters?»;  

2) «Where the story takes place?”;  

3) “When the story takes place?”;  

4) “What happens?” 

 

 

Sometimes this informations aren’t explicited in the text and children have to 

make inferences to answer to these questions. 



FS (EVENTS AND SEQUENCES) (STORY 

SCHEMA2) 
 
1) Children is aked to differentiate among: 

- character’s actions 

- inside events: thoughts, moods and intentions 

- outside events: what happens around the characters 

- description of characters and places 

2) Identify the different types of events (character’s actions, inside and outside 

events and descriptions) in different types of text 

3) Chronological order (what happens before) and logical order (cause and 

effect) 

4) Rebuild the chronological and logical orders when the informations in the 

text don’t follow the typical order. 



SS (SYNTACTIC STRUCTURE) 
 It refers to the syntattic constructions of the text, considering 

particulary: 

- Puntuactions 

- Articles 

- Negations 

- Pronouns 

- Ambiguities 

- Active/passive sentences 

- Indirect speech 

- Links 

 

 

 

 



COL (SEMANTIC LINKS) 
 

Children have to: 

 

- link to each other some informations of the text 

- link up informations that have a similar meaning 

- link to each other ideas (e.g.: temporal and logical connections) 



INF (LEXICAL AND SEMANTIC  

INFERENCES) 

 
Making inferences means: 

 

1) Understand links among words and pictures of a text 

2) Develop the informations owned about an argument by the 

informations read previuosly  

3)Create links between previous and new informations 

 

There are three types of inferences: 

 

- Lexical inferences 

- Semantic inferences 

- “Inferenze ponte” (connection inferences) 



SENS (TEXT SENSIBILITY) 
 

1) Identify the type of the text 

 

2) Judge the difficulty of a text 

 

3) Identify the passages more difficult in a text 



GT (TEXT’S HIERARCHY) 
 

Learn to identify the more important elements of a text and order them based 

on an importance’s order 

 

- Hypothesize what the text speaks about based on the title 

- Underline the most important elements 

- Find elements or ideas expressed in different ways 

- Find the essential meaning of each sentence 

- Find the focus idea of a text 

- Order hierarchically elements 

 



MM (MENTAL MODELS) 
 

Children have to find the most important informations about the text and link 

them in a network of meanings. This is the Mental Model of the text. 

(e.g.: Understand the meaning of a word thanks to what the text says) 



FLES (FLEXIBILITY) 
 

1) There are different strategies to study a text 

 

2) The reader must choose the better strategy to study a text based on the 

aim 

 

3) The reader must choose the better strategy to study a text based on the 

text’s type. 

 

Skim reading strategy 

Detailed analysis strategy 

Global view strategy 



EI (ERRORS AND INCONGRUENCIES) 

(ON-LINE MONITORING) 
 
1) Children have to compare the text’s informations with the previously 

knowledge and decide if they are congruent or not 

 

2) Understand that some expressions can hide other meanings 



 Domain specific Components of the reading 

comprehension process (De Beni et al., 

2004) 



TEXT REPRESENTATIONS (ALSO CALLED MENTAL 

MODELS OR SITUATIONAL MODELS) 

 Microstructure vs macrostructure 

 Microstructure: set of interrelated idea units 

maintained in memory 

 Macrostructure (general mental model): 

organisation of microstructures in a structure 

involving global topics (e.g. structure of a story 

or story schema) 



EXAMPLE OF STORY SCHEMA (CASE OF A 

SUSPENSE STORY) 

 1 Goal of the main character 

 2 Story proceeds 

 3 Something disturbing happens and creates 

suspense 

 4 Runs for solving 

 5 Solution 

 6 Situation becomes harmless 



MONITORING THE READING PROCESS 

 



MONITORING COMPREHENSION OF 

PLAUSIBLE AND LESS PLAUSIBLE PASSAGES 

BY LDS (DSA) AND CONTROLS 
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TIME DEDICATED TO PROCESS THE 

PASSAGES 
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FOUR MAIN FACTORS UNDERLYING READING 

COMPREHENSION AND READING COMPREHENSION FAILURES 

 Oral language comprehension 

 Metacognition 

 Working memory 

 General intellectual skills 



ORAL LANGUAGE COMPREHENSION 

 High correlation, but especially if the same 

texts are used 

 

 On the contrary the usual oral comprehension 

refers to sentence comprehension, use of the 

contextual elements etc. 



PROBLEMS IN ORAL COMPREHENSION AND SLI 

 In general academic difficulties are frequent in 
children with a history of preschool SLI 

 Notice that language problems in SLI are highly 
heterogeneous and only some cases present 
problems in language comprehension 

  Notice that typically good discourse 
comprehenders (after 8 years) have a low 
reliance on sentences and then they are not 
necessarily better sentence comprehension 



SIMPLE VIEW: READING 

COMPREHENSION = READING 

DECODING X ORAL 

COMPREHENSION 

 Simple view of reading (Gough e Tunmer, 

1986) 

 

(adapted from Bishop 

and Snowling, 2004) 



CORRELATIONS BETWEEN READING 

COMPRENSION AND A) DECODING 

(DESCENDING LINE) B) ORAL COMPREHENSION 

 American data 

 What with a 

transparent 

language? 

 

(Gough, Wesley e Peterson, 1996) 



CORRELATIONS BETWEEN READING DECODING 

AND COMPREHENSION IN ITALIAN CHILDREN 

ACCORDING TO THE GRADE 



EARLY LINGUISTIC ELEMENTS RELATED TO 

COMPREHENSION 

 Grammar and morphology 

 Vocabulary 



THE STUDY BY MUTER ET AL. (2004) 

 Reading comprehension at 6.9 is predicted by 

word decoding at 5.9, but both aspects are also 

predicted by: 

  1) vocabulary knowledge 

 2) Grammatical awareness 



Comprehension vs 

decoding 

Evidence for partial independence: 
 

– Precursors  

– Underlying processes  

– Correlational patterns 

– Development 

– Disorders 

– Specificities of treatment 

 



Cain et al.(2004):  

Word reading T1-T3 
PRECURSORS 

Lettura Parole - LP 

Vocabolario R 

8 anni 11 anni 9 anni 

LP  LP 

Delezione fonemi  

.45 .40 

.25 

.36 

LP= Lettura di Parole 

Vocabolario Recettivo 

T1 T2 T3 



Cain et al.(2004):  

Comprehension T1-T3 

PRECURSORS 

COMPREHENSIO

N 

8 anni 11 anni 9 anni 

T1 T2 T3 

Comprensione  

Vocabulary R. 

Comp  Comp  

Monitoring  
Story schema 

Titolo 

Inferencese  

.46 .38 

.25 

.23 

.19 

.17 

.24 



PRAGMATIC SKILLS 

 The reader must go beyond the information 

given using knowledge and extratextual 

elements 

 

 The oral language offers a series of extratextual 

elements 



METACOGNITION 

 Both ideas on how we read and 

control/monitoring processes during reading 

affect our reading 



 LDs (n=47; M=16 years) 

 Controls (n=46; M=16.17 years) 
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Exp 4: Participants 

________________________________________________________ 



 Passage (1351 words; “The Art Thief”, Marsh, 2004)  

 Recognition test 

  32 sentences: 16 target e 16 distractors 

 distrattori: 8 frasi semanticamente relate al 
contenuto della storia (4 inferenze e 4 
parafrasi) e 8 frasi “nuove” che includevano 
una nuova combinazione di dettagli del testo  

 Test di riconoscimento sì/no + giudizi 
Remember/Familiar 
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Exp 4: Materiali e Procedura 

________________________________________________________ 



  Group 

  Poor learners Controls 

  
M SD M SD 

Hits ** .70 .17 .77 .16 

False Alarms** 

    Inferences ** 

    Paraphrases 

    Novel sentences 

.52 

.53 

.55 

.50 

.18 

.28 

.27 

.22 

.41 

.32 

.51 

.42 

.14 

.21 

.26 

.17 

42 

Exp 4: Risultati 
________________________________________________________ 

Item type x group: F (1, 91) = 18.50, p < .001 , ηp
2 = .17 

Distracter type x group: F (2,182) = 4.65, p = .01, ηp
2 = .05 



  Group 

  Poor learners Controls 

Remember responses M SD M SD 

Hits* 

False alarms 

    Inferences** 

    Paraphrases 

    Novel sentences 

  

.42 

.26 

.31 

.23 

.25 

.20 

.17 

.29 

.26 

.14 

.57 

.22 

.11 

.25 

.25 

.21 

.11 

.15 

.22 

.20 

Familiar responses         

Hits 

False alarms 

    Inferences 

    Paraphrases 

    Novel sentences * 

  

.27 

.25 

.22 

.31 

.24 

.14 

.15 

.21 

.26 

.15 

.20 

.19 

.21 

.26 

.16 

.15 

.12 

.17 

.21 

.17 

43 

Exp 4: Risultati 
________________________________________________________ 



INTELLIGENCE 

 Intelligence includes a series of general 

processes (e.g. reasoning, inferencing, etc) that 

are involved in reading comprehension 



HOMEWORK 

 Find an argument emphasizing and one limiting 

the role in reading comprehension of each of 

the four main factors:  1) General 

intelligence/reasoning, 2) Metacognition 3) 

Language/oral comprehension 4) Working 

memory  

 Discuss the implications of different ways of 

assessing reading comprehension 





Cain & Oakhill (2006) 



Heterogeneous profiles 
Cornoldi, De Beni e 

Pazzaglia (1996) 



THE TRIPARTITE WM MODEL OF BADDELEY 

 



Visuo-spatial 

sketch pad 

Phonological 

loop 

Central 

executive  



WM AND COMPLEX COGNITIVE ABILITIES

 
 Working memory is a powerful predictor of 

several complex cognitive abilities, such as 
Reasoning and Comprehension. 

 
 

 The key aspect refers to the capability to active 
control (see Engle et al., 1999; Cornoldi & 
Vecchi, 2000), which allows also to distinguish 
passive (short-term memory) from active 
(working memory) tasks. 



WM AND READING COMPREHENSION 

 

 Medium to large correlations between WM and 
reading  comprehension performance. 

 

 In their seminal work, Daneman and Carpenter 
(1980) demonstrated a high  correlation 
between Listening span test and reading 
comprehension 

 



Daneman & Merikle (1996) 

Meta-analysis in 
good readers 

77 studies 

r with 
Comprehension 

Listening span .41 

Digit span 

  Word span 

.14 

.28 

95% CI  .38-.44 

95% CI  .10-.18 

95% CI  .23-.33 



 1a) Can the relationship between reading 

comprehension and working memory be found 

also in the case of poor comprehenders compared 

with typical comprehenders? 

 

 1b) Is there also in this case a dissociation 

between active and passive working memory 

tasks? 



 It is possible that other types of deficits are more 

critical in poor comprehenders 

 

 It is possible that WM is critical, but the frequent 

linguistic problem of poor comprehenders makes 

the WM problem more domain specific 



THREE PROBLEMS WITH THE LISTENING SPAN 

TASK 

 1) The relationship with reading comprehension could be 

inflated by the fact that also the working memory task 

requires comprehension 

 2) The presence of intrusions of non-inhibited irrelevant 

information is reduced by semantic and syntactic cues 

 3)The degree of activation of irrelevant information is 

not controlled 



THE CATEGORIZATION SPAN 

 



EXAMPLE OF THE TASK 

WMC task  
 (De Beni, Palladino, Pazzaglia & Cornoldi, 1998) 

 The task consists of  word lists.  

Participants are required to recall 

in serial order the last word of  

each list and tap the hand on the 

table when an animal noun 

appears. 

Working memory measures: 

• total number of  words correctly recalled according  

to the order of  presentation (i.e. MAY, BAG); 

• total number of  intrusions  (words presented in the 

task that were not last words) 

• tapping errors. 

Example: 

  

DOG 

  MOTHER 

  HEAD 

  THING 

  MAY 

  1 sec. 

  1 sec. 

  1 sec. 

  1 sec. 
   SHIRT 

  FLOWER 

  

CLOCK 

  PEN 

  1 sec. 
  BAG 

  LIST 1   LIST 2 

  2 sec. interval 

? 

 



THE CASE OF UPDATING 

 Updating implies similar mechanisms: people 

must maintain in working memory a 

representation based on some selected 

information and then inhibit part of it in favour 

of new incoming more relevant information. 

 Furthermore Updating requires that information  

is continuously changed (as in text 

comprehension) 



THE MODEL 

Active updating involves 

1) Maintainance 

2) Comparison 

3) Inhibition 



AN EXAMPLE OF TASK: NUMBER UPDATING 

► Task request: remember, according to the 

presentation order, the three smallest numbers 



THE NUMBER UPDATING TASK 

58 

63 

59 

52 

54 

57 

56 

43 

60 

62 

? 

55 

28 

47 

85 

64 

40 

43 

94 

34 

82 

? 52 – 54 - 43 28 – 40 - 34 



EXAMPLE 

58 58 

63 58 63 

59 54 52 54 58 

58 57 52 54 57 

57 56 52 54 56 

56 43 43 52 54 

60 60 43 52 54 

62 62 43 52 54 

In WM Out WM Lists 

59 58 59 63 

63 52 52 58 59 

 

Target: to be 

recalled items  

 

Successive 

exclusions: 

previoue items 

considered the 

smallest 

 

Immediate 

Exclusions: items 

never considered 

the smallest 



THE CASE OF POOR COMPRENDERS: 

UPDATING WITH WORDS 

 updating is based on a relevance criterion 
(remembering the smallest objects)  

 Difficulty in groups of poor comprehenders 
mirroring the listening: lower recall, increased 
number of  intrusion errors, particular difficulty 
with the most activated information (i.e. 
information which became irrelevant only in a 
second moment) 



EXP.3  

PALLADINO ET AL. (2001) 

0

1

2

3

4

5

6

AMAI AMBI BMAI BMBI

Buoni lettori

Cattivi lettori

% of  intrusions 

AMAI = alto 

mantenimento (5); 

alta inibizione (5). 

AMBI = alto 

mantenimento (5); 

bassa inibizione (2). 

BMAI = basso 

mantenimento (3); 

alta inibizione (2). 

BMBI = basso 

mantenimento (3); 

bassa inibizione (2). 



THE CASE OF POOR COMPRENDERS: 

UPDATING WITH WORDS 

 updating is based on a relevance criterion 
(remembering the smallest objects)  

 Difficulty in groups of poor comprehenders 
mirroring the listening: lower recall, increased 
number of  intrusion errors, particular difficulty 
with the most activated information (i.e. 
information which became irrelevant only in a 
second moment) 



UPDATING WITH PICTURES FOR CHILDREN 

►More friendly, codable and with an unequivocal 

criterion (remembering the names of  pictures 

closest to the bottom). 



UPDATING WITH NAMED PICTURES 

scoiattolo

stella

uovo

ombrello

lampadina

automobile

limone

albero

elefante

penna

ruota

fungo

scopa

calzino

pallla

Albero (Tree) 

Onestà (Honesty) 

Penna  (Pen) 

Calzino (Sock) 

Vergogna 

Automobile 

Ruota 

Sentimento 

Stella 

Odio 

Ombrello 

Elefante 

Personaggio 

Fungo 

Pigrizia 

Fucsia (to be remembered). 
 

Green (to be excluded in a 

second time: intrusioni 

successive). 
 

Blue (to be excluded 

immediately: intrusioni 

immediate). 

CRITERION: 
 

3 presented items at the bottom 



Good readers Poor readers 

M DS 95% CI M DS 95% CI 

Recall 20.62 1.74 19.29-21.95 15.67 3.76 14.95-16.38 

% Recall 85.93 7.26 83.63-88.24 65.29 15.67 62.99-67.60 

Intrusions successive 1.86 1.04 1.66-2.06 5.92 2.78 5.39-6.45 

Intrusions immediate 0.10 0.30 0.04-0.15 0.28 0.82 0.13-0.44 

Other errors 0.26 0.46 0.17-0.34 0.35 0.63 0.23-0.47 

Intrusions (previous list) 0.12 0.33 0.057-0.18 0.18 0.44 0.09-0.27 

Omissions 0.88 1.14 0.66-1.09 1.44 1.92 1.08-1.80 

≠ 

≠ 



Working memory measures 
Number  

of outcomes 

Number 
of participants 

d 

Good 
comprehenders 

Poor  
comprehenders 

95% CI r I2 95% CI 

Simple span 11 109 107 .29 .10 - .47 .14 0% 0 - 51 

Working memory span  

Verbal 

Visuo-spatial 

29 695 399 .77 .65 - .88 .36 38% 0 - 60 

9 447 182 .36 .19 – .51 .18 0% 0 - 54 

Executive functions 
WM Updating measure 7 235 230 1.07* .66 – 1.47 .47 71% 14 - 85 

Intrusion errors (Inhibition) 10 163 262 -.91* -1.27 – -.55 
-

.41 70% 30 - 82 

Verbal working memory  
Young adults 

Children 

8 87 83 .89 .64 – 1.15 .41 17% 0 - 63 

16 548 283 .77 .62 - .91 .36 47% 0 - 69 

Results 

*Due to the high value of hetereogenety index, the d value was computed with a random effect 
analysis (see DerSimonian & Laird, 1986). In all the other cases a fixed effect model was used (see 
Hedges & Olkin, 1985). 



INTERVENTIONS ON READING 

COMPREHENSION    



READING COMPREHENSION TRAINING 
PROGRAMS THAT ARE KNOWN IN ITALY 
(CARRETTI, 2010) 

72 

Riferimento  Tipo di training Risultati  

Palincsar & Brown (1984) Reciprocal teaching vs 
normale attività didattica  

La condizione di RT è più 
efficace nel migliorare la 
comprensione del testo 

Yuill & Oakhill (1988)  Fare inferenze e generare 
domande vs velocità di 
lettura vs esercizi standard 
sulla comprensione 

Il miglioramento è 
tendenzialmente maggiore 
nel training sulle inferenze 
rispetto agli esercizi 
standard e migliore di 
quello sulla decodfica 

Yuill & Joscelyne (1988)  Individuare informazioni 
chiave nella storia per fare 
inferenze 

I cattivi lettori che seguono 
il training migliorano la 
prestazione 

Oakhill  & Patel (1991)  Training utilizzando le 
immagini mentali 

I cattivi lettori migliorano 
dal pre al post test 



TRAINING CON STUDENTI CON DCT 
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Riferimento  Tipo di training Risultati  

McGee & Johnson (2003) Inferenze (vedi lavori Yuill e 
collaboratori) 

Miglioramento per i cattivi 
lettori. 

Johnson-Glenberg (2000) 
Johnson-Glenberg (2005)  
  

RT materiale verbale vs. 
Training di visualizzazione  
 
Web-based training con 
strategie verbali vs 
visualizzazione 

In entrambe le condizioni 
sperimentali si evidenzia un 
miglioramento nella 
comprensione, ma anche in 
altre misure ad essa 
collegate 

Clarke, Snowling, Truelove 
& Hulme (2010) 

RT comprensione del testo, 
ascolto vs combinato 

Il training sull’ascolto 
sortisce i risultati migliori 



ORAL LANGUAGE STUDY BY PAULA J. CLARKE, MARGARET J. 

SNOWLING, EMMA TRUELOVE, E CHARLES HULME 

 
Ameliorating Children's Reading-
Comprehension Difficulties: A Randomized 
Controlled Trial   
 
Children with specific reading-
comprehension difficulties are able to read 
aloud correctly but have a hard time 
understanding what they just read. Children 
exhibiting reading-comprehension difficulties 
were assigned to either no intervention 
(control) orprograms  one of three 
intervention for overcoming these problems: 
an oral language program (emphasizing 
vocabulary and only involving spoken 
language), a text comprehension program 
(involving metacognitive strategies and 
working with written texts), or a combined 
program using elements from both. While all 
three interventions produced improvements 
in children's reading comprehension, long-
term gains were largest using the oral 
language program.  

http://r20.rs6.net/tn.jsp?et=1103532194970&s=49055&e=001Y6AF9PGycCX1FgKArRtVuDtKDB0-J3tmB2PPR5-KNotpN91wNHwQN-vEVii4NVj6QfTlnKkq3vwtp7zF9rA4ZU2vyzOz9zxZO-EO0jEsf10vTcao4W0Pj9th-VrH-2ELTrDM76jJJMZ5Oe1iRyayaiPCU8EW87Dfl_eDzBTnM5whiw6962xqa1nN0k1u8i_CQdkTmVx9S877ZPCnkGag3iVl750qHaaRC7qhk0vPfpg=
http://r20.rs6.net/tn.jsp?et=1103532194970&s=49055&e=001Y6AF9PGycCX1FgKArRtVuDtKDB0-J3tmB2PPR5-KNotpN91wNHwQN-vEVii4NVj6QfTlnKkq3vwtp7zF9rA4ZU2vyzOz9zxZO-EO0jEsf10vTcao4W0Pj9th-VrH-2ELTrDM76jJJMZ5Oe1iRyayaiPCU8EW87Dfl_eDzBTnM5whiw6962xqa1nN0k1u8i_CQdkTmVx9S877ZPCnkGag3iVl750qHaaRC7qhk0vPfpg=
http://r20.rs6.net/tn.jsp?et=1103532194970&s=49055&e=001Y6AF9PGycCX1FgKArRtVuDtKDB0-J3tmB2PPR5-KNotpN91wNHwQN-vEVii4NVj6QfTlnKkq3vwtp7zF9rA4ZU2vyzOz9zxZO-EO0jEsf10vTcao4W0Pj9th-VrH-2ELTrDM76jJJMZ5Oe1iRyayaiPCU8EW87Dfl_eDzBTnM5whiw6962xqa1nN0k1u8i_CQdkTmVx9S877ZPCnkGag3iVl750qHaaRC7qhk0vPfpg=
http://r20.rs6.net/tn.jsp?et=1103532194970&s=49055&e=001Y6AF9PGycCX1FgKArRtVuDtKDB0-J3tmB2PPR5-KNotpN91wNHwQN-vEVii4NVj6QfTlnKkq3vwtp7zF9rA4ZU2vyzOz9zxZO-EO0jEsf10vTcao4W0Pj9th-VrH-2ELTrDM76jJJMZ5Oe1iRyayaiPCU8EW87Dfl_eDzBTnM5whiw6962xqa1nN0k1u8i_CQdkTmVx9S877ZPCnkGag3iVl750qHaaRC7qhk0vPfpg=


CLARKE, HULME, TRUELOVE & SNOWLING 

(2010) 



PROTOCOL FOR ‘README’ 

 Poor comprehenders selected by screening 
around 1000 children in 20 classes (20 
different schools) 

 In each class the 8 children with the weakest 
reading comprehension skills (in the presence 
of adequate decoding) were selected 

 Selected children allocated randomly to 4 
groups: OL, TC, OL+TC, Waiting list 

 Teaching alternates between individual and 
dyadic teaching session for 20 weeks 



RANDOMISED CONTROLLED TRIAL DESIGN  
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PROGRAMME CONTENTS AND FEATURES 

Combined 
•  All eight components 

•  Sessions contained both reading and listening comprehension 

•  Opportunities for children to encounter new vocabulary/idioms/inferences in both written 

and spoken language. 

 

Oral Language  

Spoken Language Context 
 

 

 

 

 

 

 

 

 

Listening Comprehension 

Vocabulary 

Figurative Language  

Narrative - spoken 

Text Comprehension 
Written Language Context 

 

 

 

 

 

 

 

 

 

Reading Comprehension 

Metacognitive Strategies 

Inferencing from Text  

Narrative - written 



Clarke, Hulme, Truelove & Snowling 

GAINS IN TEXT COMPREHENSION 

(RELATIVE TO WAITING CONTROL) 
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Metacognition WM updating Integration skills 

Pre-test Post-

test 

Pre-test Post-test Pre-test Post-

test 

Reading group M 8.61 11.64 9.44 11.07 8.88 9.88 

SD 3.36 3.36 2.05 2.12 2.93 2.81 

Listening group M 8.14 11.02 9.60 9.96 8.08 9.72 

SD 4.10 2.798 2.00 2.65 3.14 2.81 

Active control 

group 

M 7.90 9.11 10.49 10.33 7.55 8.82 

SD 2.73 3.01 2.82 2.84 2.49 2.69 




