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Questions Data from Mashburn & Myers (2010)

Relationships of language disorders and
learning disabilities
Same children labeled differently?
Different children?
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Mashburn, A. J., & Myers, S. S. (2010). Advancing research on children with speech-language impairment:
An introduction to the Early Childhood Longitudinal Study—Kindergarten Cohort. LSHSS, 41, 61-69.

Questions re shifts in proportions Relationships?

Who are they?
Same students reclassified?
Different students, newly classified?
Some of both?

What happens? ;
Do the young students no longer have disorders? Lear
Do their language problems now involve reading and Disa/
writing? Readint OraIlLanguage
Overlaps? Disorder- Disorders

Any children with oral language problems without co-
occurring written problems?
Any children with written language problems without
co-occurring oral problems?

Nelson, Anderson, & Applegate, WMU 1
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Language is Reciprocal and “ Two-Dimensional Quadrant model

Interactive Across Modalities

Evidence for differences by language level
(vocabulary & sentence use) but not
receptive & expressive (Tomblin & Zhang, 2006) A .

- o

Two dimensions may explain relationship oy

. . between dyslexia and specific language
Th|nk|ng impairment (SLI)

- Phonological skills (sound/word level)
ert' n g Perceiving and saying complex words
. Phonemic awareness
Read|ng Read?ng decoding
Spelling '
S pea k| n g Nonphonological skills (sentence/discourse level)

Sentence and discourse level comprehension
Sentence and discourse level formulation

Listenin
g (Bishop & Snowling, 2004; Catts, Adlof, Hogan, &
Weismer, 2005)

Applying the Quadrant Model

University of Washington Multidisciplinary
Learning Disabilities Center

Sentence/Discourse Ability Predicted Diagnostic Group VirginiaW. Berni d coll
o Irginia V. Berninger and colleagues
Family genetics studies of dyslexia & dysgraphia

High listening Dyslexia
comp & sentence .

formulation (low reading

High in both decoding, fluency, Normal Language

Low reading spelling; listening

decoding & comp> reading
fluency & spelling comp)

Sound/Word
‘ Ability o
Hihsounuor p—— Cognition and me
skills and surface i H 1
reading Spoken + Written eI Social emotional
i Language g o .
Lowinboth o i) ezt Attention and executive functions
lstening and (lowinallareas) e A Sensory and motor
reading and listening comp) Oral Ianguage
Berninger, V., & Richards, T. (2010). Inter-relationships among behavioral markers,
genes, brain, and treatment in dyslexia and dysgraphia. Future Neurology, 5, 597-
617.

Dyslexia Oral and Written LLD
| LEARNINGPROFILE  PHENOTYPEPROFILE

First signs in Kdg or 1% grade Impaired phonological Preschool history of oral Impaired reading Impaired morphological

naming letters coding language delay comprehension coding

associating sounds with them Impaired orthographic Persisting oral and written Word level (vocabulary) Impaired syntax coding
No preschool history of coding language problems Sentence level (sentence  *Impaired word retrieval

i f : All other developmental comprehension) Impaired listening
roblems in oral language P! )

p ) . guag Impa!rEd phonolog|c§| loop domains in normal range Text level (factual and comprehension
milestones or primary oral Impaired orthographic loop Specificlanguage inferential questions) Same impairments as
language disability internal codes for letters and impairment (SLI) or following oral andjor profile for dyslexia may
Impaired accuracy and/or rate written words language learning z!iz;[eyaeg'rzg duringthe  occur
in lists or passage context finger sequencing plans disability (LLD) occurs in Impaired syntax or other

word decoding (pseudowords) integration of orthographic which one or more but not  language problems affect

word reading (real words), and/or codes with finger movements all language skills are written composition

word spelling (dictation and for letter and word production impaired Same impairments as in

composing) dyslexia may occur

Silliman, E. R., & Berninger, V. W. (2011). Cross-disciplinary dialogue about the nature of oral and written
language problems in the context of developmental, academic, and phenotypic profiles. Topics in Language
Disorders, 31(1), 6-23.
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Overview of Groups and TILLS
Subtests

April 9, 2015

Language Levels X Modalities Model

EST OF INTEGRATED
ANGUAGE & LITERACY SKILLS™

Language Level

Modality Sound/Word Level Sentence/Discourse Level

Vocabulary Awareness (VA > 6. Listening Comprehension (LC)

2.Phonemic Awareness (PA) 8. Following directions (FD)

Speaki . Nonword Repetition (NWRep) 3. Story retelling (Comp Qs) (SRcomp)
13. Social communication (SC)
Reading 10. Nonword Reading (N\WRd) 7. Reading comprehension (RC)
11. Reading Fluency (RF)

5. Nonword Spelling (NWSp) 12a. Written Exp discourse score
12c. Written Exp - word score  (Wedisc)

(WEwd) 12b. Written Exp sentence combining
score (WEscs)

14. Digit Span Forward (DSF) 9. Delayed story retelling (DSR)

15. Digit Span Backward (DSB)

Nelson, N.W., Plante, E., Helm-Estabrooks, N., & Hotz, G. (2015). Test of Integrated Language and
Literacy Skills™ (TILLS™). Brookes Publishing Co., Inc.

Groups for Analyses

Michele A. Anderson

.. 00

1. Vocabulary Awareness

"Here are three words.
Let’s read them
tzgether.”
“dog-cat—bone”

Say, "Tell me two
words that go
together.”

Then ask, "Why?”

sty

dog
cat

bone

Practice ltsms

dog-cat-vons

dog-cat-bane

'BOth anImas / pets (N0t ogs c1ass Cats N0t oare maaningly

DOogs Iike / a1 / chaw / Dury banes

ignt_sun_aatnar

lignt_cun teatner

Sun gives Iignt / bot bright

Feather ks Ight / not heavy

Nelson, Anderson, & Applegate, WMU

NL

No special education
diagnosis and no concerns
about language or
literacy; ADHD allowed;
speech-only allowed if
child had current or
former eligibility for
speech only (not
language)

LLD

Spoken-Written (n=173)
Eligibility includes speech

1 orlanguage impairment
and oral as well as written
goals on IEP)

Written Only (n=85)

Eligibility for LD only (no
speech or language impairment
and only written goals on IEP)

LLR

LLR Other:

Language-literacy risks
(not speech only)

2. Phonemic Awareness

“If the word is bip, and we take
away the first sound, the word

becomes [hesitate]... ip.” “If the
word is stig, and we take away the
first sound, the word becomes...

Lig-”
Practice tems

[rem T Pronet speing_| ‘Spoken response I
[ b | Pospl — 1 | |
R | ey | ]
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4. Nonword Repetition

Select the age-appropriate SaY’ “lam gqmg toplay a
story and say, "/’m going == voice recording for you. Suntest 4
to read you a story. Listen The person on the Actualftarget spoken imitation
carefully. Your job is to tell recording will say a Stimuius wors responsa Score
the story back to me just pretend word that isnota | " nep
like I tell it to you.” real word. You will only LT e
hear the word once. Listen
carefully so you can say
. ] the word just like the s sepinten
e person you hear.” Startthe |, ...
CD.
24, stren o' pl ous sstrenoplas
fstrinoplass

5. Nonword Spelling 6. Listening Comprehension

Administer immediatel |“°"‘”‘ Say, “I’'m going to read some very short stories. Your job is
oe sciatey o — to listen and pay careful attention. Then I'll ask you some

after Nonword Repetition. : i n . X

Say, " am going tg play = | | ! questions about the story. Tell me 'yes’ if you are sure the

another voice recording of answer is 'yes.’Tell me 'no’ if you are sure the answer is

Vot p

pretend words. These are = 'no.’ If the story doesn’t clearly tell you the answer, tell me

the same words you said T n ‘maybe.’

before. This time your job — "

is to spell the words.” 5=

“Remgmber, these are not - . Seloctad by It Presasnt folowing consutaten W Hs Vs
& Was a different gow gaing to be appointed for each new teritory? [UED]

real words, but they are b e s pat o bttt Yo X

like real words...” ©. Was e Prasident In Gharge of choosing ine new gavarmars? INM 1

7- Reading Comprehension 8. Following Directions

Administer immediately following Listening Comprehension:

"Now, its your turn to read some short stories and answer the "I'm .‘_]lo_i"g to E?Sive dy ou sBomIe( ‘ii’_' ections t%‘;”‘z’w with ); our
questions in your Student Book. Circle yes if you are sure the p e? citiny ;: ur Student hoo y lsi:gn carejutly h ecau;e slan

. Circle no if you are sure the answer is no. If the only say them once. When | say 'Go,” move the card an
answers yes. Clrc y no. use your pencil to follow the directions.”

story doesn’t clearly tell you the answer, circle maybe.”

Instructions. Shudents response (trom Sttent Book] Scor
e e o e e oty S——— 2 0 O
a Was “The Miodle East- the frstwiiting assignment? [ s Noe Mame 0 - e
) Did al of he siugents take a bip on thelr sumer vagation? | s e —
Dic e teacher ask her ciass to wrile ot inekr summes vacations? | s Mo Mawe e om 2 lne atiove the frse and ] 'i? ™ "Iﬁ
= L

Numie 8 ¢ I there Is an amow poltng —
& circle uncer e moen. Ifnot, ( ) 3T ﬁ (= o
circle the star. - -

Nelson, Anderson, & Applegate, WMU 4
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Turn to the age-appropriate story and say, "Remember the story Say, “These are pretend words that are not real words, but they

[Tommy the Trickster/The Rubber Raft]? Tell me the story are like real words. Your job is to read these words out loud.”

again. Try to remember as much as you can. Start now.”

o | [comtantunis S

oy i ropar e o 7w 3 Tt A g

2. motner 18.at i

+ boagpt e oy 12.heconi

v gt . g gang e 20 s encs

 tom estng Ex

L = 39 tcogy

koo = [= a

8 soshe T 2 .

9. stocksa 1 25 o ROPEI | |

10.the emgentor | e

1. Tty ] oy 0 Tl e P— ) o |

12. camot iheaithy food: 1 28 . e

= 1| [z ooy [ [ —

14 thecs g 1| | onmyne Pap— o

15 hmcroee o il B per—— e . e

[red—— 1| |2 wtenssmensgrentim

35 wers oty oo

= of s pp— o o[

12. Written Expression — Discourse,
Sentence, and Word Scores

11. Reading Fluency

Say, “Here are some facts that tell a story. First, read the title

“"Here’s another story. It has facts about a little dog. It’s okay, but it sounds
out loud.” choppya Il-lere 1’57 an example of how you could put the facts together to make
: it sound less choppy and more interesting.”
“"Now read the facts.” If the student is an emergent reader, you "Now it's your turn to put the facts for your story together in a way that
may say, “Just read the words you know.” sounds better.”

The Principal’s Daughter
We have a principal

The principal has a daughter.
Her name is Sara

She wanis to be a clown

me Monday. [

children were yc
children saw he
hildren cried
They were scared.
She took off her red
The children were h:
They

The
The

i
TP / 3 13. Social Communication
D
= : & 4 s “This activity is about acting a scene, like from a show on TV or a movie. Your
- } ) ¢ Jjobis to be an actor.”

Say, "I'll give you a really short scene. Then I'll ask you to tell me what one of
the people would say. This is important—you should say it how the person
would say it in the scene. Remember, you're the actor! Let’s try one. I'll do the
first one to show you.”

WIITTEN EXPRESSION SOGRMG FORM
By B The P

Discourse Score: 18/20
content units = go%

e ¢
OC

Sentence Score: 18 . b4
content/7 T-units =2.57 0] -~
Word Score: 74/88 wds L0} (0]
without error = 84% o ::
8 )
O O

Nelson, Anderson, & Applegate, WMU 5
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Test of Integrated Language and Literacy Skills™ —
‘Sludent Rating Scale (TILLS™-SRS)

oy Nlickoka W Helecn, Ph0L. and Barbars M. Howss, Fh.0.

14. Digit Span Forward

15. Digit Span Backward

Multiple sources

14. Say, "I am going to say some numbers. Listen to the numbers, TR
and when | finish, you say them back to me exactly the same
way.”

15. “This time, when | read the numbers to you, | want you to
listen carefully and say them back to me in backward order.”

Evidence for Group
Differences

Externally Based Classification
and Internally Based Classification

Externally-Based Classification

Discriminant Function Analysis & Logistic Regression

Mean z-scores for 5 Language Groups (Based on School Classification) Mean z-scores for LLD-SW & LLD-W (School Classification)
5 .. + ; v l . = ,
Vel 5 3 F s
Lot . H \ i
g | 1 )
3 -a0q 1
a5 . S /
i E '

Nelson, Anderson, & Applegate, WMU 6
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Canonical Discriminant Function Stepwise Discriminant Function

Predictor Variables: Age in years + 17 subtest z-scores Predictor Variables
Age in years + 17 subtest z-scores
Completed 5 iterations

0.461 0.213 0.7971 3.37 <0.0001
1 NWRep 0.0715 0.9285 <0.0001 0.0715
2 Age 0.0339 0.8970  <0.0001  0.1030
(LAY 70-3594 3 PhonAw 0.0359 0.8649 <0.0001 0.1351
D=y 07462 4 NWread 0.0183 0.8490 <0.0001 0.1510
5 NWSpel 0.0294 0.8241 <0.0001 0.1759

DFA Classification:

DFA Classification

(starting from stepwise DFA)

DFA Classification based on group prior
probability & generalized squared distances Variable LLDSW LLDW
among the groups Constant -9.706 12431 N LLDSW LLDW Total
From
Age 1.835 2.098
PA -0.130 0.224 LLD SW 156 16 172
0.70 .30 100.
NWR -0.796 -0.571 o B8
0.422 0.178 0.8217 10.90 <0.0001 NWS 0711 1344 LLDW 49 36 85
57.6 42.3 100.
NWread -0.435 -0.979
Total 205 52
100. 20.23
LLD+SW R0 Priors 0.669 0.331
LLD+W 0.7462
Error 0.0930 0.5765  0.2529
Rate

Logistic Regression:
Modeling LLD-W

Logistic Regression

Odds ratio values are based in a 1 SD unit change

Test Chi-square  df p-value Ok Rt it 3% Profie-L ke lisesd Confidence Limits
Likelihood Ratio 49.759 5 <0.0001

Score 45.833 5 <0.0001 Hosmer & Lemeshow GoF Test .

Wald 37.395 5 <0.0001 X*=6.9107, df =8, p = 0.5463

df Est Wald x> p Exp(est) — .
Const 1 -2.422 12.2884 0.0005 0.089
Age 1 0.233 12.1787 0.0005 1.262 I
PA 1 0.347 8.6756 0.0032 1.415
NWR 1 0.288 6.8730 0.0092 1.334 “'__ .
NWS 1 0.588 7.5935 0.0059 1.799

NWread 1 -0.544 8.8961 0.0029 0.581

Nelson, Anderson, & Applegate, WMU 7
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Summary of School-based

(external) Classification

We started with 4 basic groups: NL, LLD-SW,
LLD-W, and LLR
Each group shows a unique profile among the
TILLS subtest scores
Concentrating on just 2 LLD groups (LLD-SW &
LLD-W) suggests
They are statistically different and can be reasonably
predicted based on a subset of TILLS tests
There is considerable heterogeneity in both groups

2 Latent Classes

s ——temivn

- T Eo3 P & B

% 2 £ g 2 ¢

z - z

BIC=14773.123 Count Proportion
Entropy = .881 Class=1 81 0.314
Class=2 177 0.686

April 9, 2015

Internally-Based Classification

Latent Class Analysis

..

4 Latent Classes

= = & ; £ 5 3 3 ; B ; : 2
BIC =14477.404 Count Proportion
Entropy = .897 Class=1 44 171
Class=2 78 .302
Class=3 87 337
Class=4 49 .190

Nelson, Anderson, & Applegate, WMU

3 Latent Classes

: § i B
% 2 £ g 2 ¢
z - z
BIC =14529.275 Count Proportion
Entropy =.921 Class=1 54 .209
Class=2 68 264
Class=3 136 .527

External to Internal Comparison

Freq LC1  LC-2 Total Freq LC1  LC2 LC3 Total
Percent ~ LLO-sW?  LLD-W? Percent LLD-SW?  Mis- LLD-W?
Row % Row % e
Col % Col %
LLD-SW 173 LLD-SW 41 37 :; 73
67.05 15.89 1434 3682 67.05
23.70 2139  54.91
7593 5441 69.85
LLD-W 8  LLD-w 13 3n—> &5
32.95 5.04 12.02 1589 32.95
15.29 36.47 48.24
2407 4559 305
Total 258 Total 54 68 136 258
100 20.93 2636 5271 100
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External — Internal Comparison

Freq LC-1 LC-2
Percent LLD-SW?  Mis- Labeled
Row %
Col %
LLD-SW 35 47
13.57 18.22
20.23 27.17
79-55 60.26
LLD-W 9 1
3:49 12.02
10.59 36.47
2945 39,74
Total 44 78
17.05 30.32

LC-3
LLD-w?

63
24.42
36.42
72.41

24

930
28.24
27.59

87

33.72

LC-4
Classic
Dyslexia

28
10.85
16.18
57.14

21

8.14
24.71
42.86

49

18.99

Total

173
67.05

85
32.95

258
100

Differential diagnosis
Different children?

--based on true and detectable differences

Same children with different labels?

--based on school district

--based on diagnostic team members

Children whose individual differences > than their subgroup differences

Clinical Significance

Nicki Nelson

7 year 9 month old First Grade Boy

School-based (external) classification for
LLD-SW and LLW-W can be statistically
validated — but there is a considerable
amount of within group heterogeneity
Statistically-based (internal) classification
reveals a resolving pattern that clarifies the
heterogeneity of LLD

Identification Core Subtests, Cut

Scores, and Sensitivity/Specificity

6-7YEAR OLDS 8-11YEAR OLDS 12-18 YEAR OLDS
Core subtests Core subtests Core subtests
Vocab Aware Vocab Aware Vocab Aware
Phoneme Aw NW Spell Phoneme Aw
NW Rep NW Read Rdg Comp
Cut score 24 WE-Discourse % Rfead
Sensitivity Cut score 34 Readinga
o e Cut score 42
84% Sensitivity Sensitivity
Specificity 88% 86%
84% Specificity Specificity
85% 90%

EST OF INTEGRATED
ILANGUAGE & LITERACY SKILLS]

History of articulation difficulties
Working on /I/
Getting Rtl Tier 2 help for reading delays

Nelson, Anderson, & Applegate, WMU

SoundjWord Sent/Disc Sound/Word Sent/Disc

PA NW DSF DSB VA (LC [(FD SR DSR (SC NW NW RF  WE RC WE WE
Rep Rd S wd Disc  Sent

"l"'||||‘|'|
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Interpreting the core composite

Pattern observed?
score

;><: Highiin both?
22 4 84 8
34 88 85
42 86 90
Low in botl
Core subtests
School
Vocab Aware Classification: SLI-
Phoneme Aw speech Only

NW Rep

10 year 7 month old Fifth
year7 10 year 7 month old boy e
Grade Boy R0 M L ANGUAGE & |ITERACY SKILL

e
V'd W
AT

i'e

Identified as having a learning disability
Reading goals on IEP

ADHD - | | I
No history of spoken language problems :

What evidence do you see of spoken as
well as written language problems?

Interpreting the core composite

Pattern observed?

score
“ 1
wRR
ik
Highin both?
2% 8 8
25 34 88 85
42 86 90
Lowin both
Core subtests
Vocab Aware School
NW Spell Classification: LLD-
Reading
NYIReE Impairment Only +
WE-Discourse ADHD

Nelson, Anderson, & Applegate, WMU 10
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Student with classic

dyslexia

Longer test taking time

Longer time for in-class assignments
Can dictate writing to mom

Mom can read to him

of high comprehension
2 years of parent and teacher SRS
Dx by psychologist with dysgraphia

special reading since Grade 2.

Placed in advanced language arts in Grade 5 because

Mother asked for him not to be pulled out for

I

WIITTEN EXPRESSION SO0RNG oM
By B The Pl Gt figes A8-1215

Discourse Score: 18/20

> Q

content units = 90% Q
Sentence Score: 18

[0

content/7 T-units =2.57 (0]

Word Score: 74/88 wds v

without error = 84% >4

O

O

OC

00RO -0C

Interpreting the core composite

score

2 84 84 ><
46 ) 34 88 85
< 42 86 90
Core subtests
Vocab Aware
NW Spell
NW Read

WE-Discourse

Nelson, Anderson, & Applegate, WMU

10 year 5 month old boy

April 9, 2015

Sound/Word Sent/Disc

Rep Rd
n | | | | I |

5 N . .

PA  NW DSF DSB VA (LC (FD SR DSR (SC NW NW RF  WE RC WE WE

EST OF INTEGRATED
LANGUAGE & LITERACY SKILLS]

Sound/Word Sent/Disc

sp wd Disc  Sent

Spelling scored

Pattern observed?

Highin both?

High soundjword
skills and surface
2
Lowin both? reading
Low comprehension
in listening and
reading?

School
Classification: No
|IEP; Section 504
Plan

11
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17 year 5 month old TILL S

17 year 5 month old

11t grade girl CaT OF [NTESRATED

LANGUAGE & LITERACY SKILLS]

11th grade girl

Sound/Word Sent/Disc Sound/Word Sent/Disc

PA  NW DSF DSB VA (LC (FD SR DSR (SC NW NW RF  WE RC WE WE
Rep Rd S wd Disc  Sent

Had an IEP for Speech, language, reading in
elementary school; no IEP currently . |
11th grade. See parental SRS for listening to a . I ‘ !
story : I I |
Example of student with oral but not written g : :

problems? s mE : : :

gestdof Integrated Language and Literacy Skills™ —

tudent Hal.lng Scale (TILLS™-SRS)

Parent SRS [EEE-=aentmin
score

Interpreting the core composite

y 4

4 84 84
34 88 85
54 42 86 90

Core subtests
S —— Vocab Aware
S ol Phoneme Aw
Rdg Comp
NW Read
Reading Flu

Pattern observed?

So what do you think?

e Are there different profiles?
formlonen? e Are students with LLD-SW different from
A students with LLD-W in consistent ways?
& spelling?

If a student has an oral language disorder, is
he or she likely to have a written language

: disorder?

e senoal If a student has a written language disorder is
Classification: None he or she likely to struggle with at least some
currently; SLI + H ille?
roading i younger aspects of phonologlcall I.anguage skills?
grades; PAlow How important are individual differences?

Nelson, Anderson, & Applegate, WMU 12
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Comments
Questions

Thank you!
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