
Individuals with language and cognitive deficits following brain 
damage likely require long-term rehabilitation.

Consequently, it is a huge practical problem to provide the 
continued communication therapy that these individuals require. In 
the present project, a large scale phase I clinical efficacy study was 
conducted to examine rehabilitation outcomes in patients who 
received continuous and self-paced rehabilitation language and 
cognitive program using iPADs. 

Question: Does a structured therapy program that includes 
homework practice  delivered through an IPAD result in significant 
gains in overall communication? We used Constant Therapy 
(www.constanttherapy.com) as the software platform. 

Goal: Compare patients who receive a structured IPAD delivered 
therapy program that is practiced up to 7 days a week with 
patients who receive standard one-on-one individualized therapy 
that is provided 1 or 2 days per week by a therapist. 

Task Cognitive/Language Operation Sample Evidence
Letter to Sound Matching Retraining grapheme to phoneme conversion skills Luzzatti et al. (2000); Kiran (2005)

Sound to Letter Matching Retraining phoneme to grapheme conversion skills Luzzatti et al. (2000); Kiran (2005)
Word Copy Retraining visuospatial skills and orthographic representation in agraphia Beeson et al. (2000)
Word Copy Completion Retraining visuospatial skills and orthographic representation in agraphia Beeson et al. (2000)
Word Spelling/ Completion Retraining orthography via Auditory stimuli; phoneme to grapheme conversion Rapp & Kane (2002); Rapp (2005); Beeson et al (2000), Beeson et al. (2008); Kiran (2005)

Picture Spelling/ Completion Retraining orthography via picture stimuli; phoneme to grapheme conversion Rapp & Kane (2002); Rapp (2005); Shallice (1981)
Category Identification Semantically categorizing items to strengthen semantic representations Kiran & Thompson (2003b); Kiran (2007); Kiran (2008); Kiran et al. (2009); Nettleton & Lesser (1991)

Feature Matching Patient answers yes/no questions about semantic features to strengthen semantic 
representations

Raymer & Ellsworth (2002); Kiran & Thompson (2003b); Kiran (2007), Kiran (2008); Kiran & Abbott 
(2007); Kiran et al. (2009)

Sentence Production Task Comprehension and production of canonical and non-canonical sentence structures Bastiaanse et al. (2006); Cho-Reyes et al. (2011)

Category Matching Distinguishing between semantically related and non-related words to strengthen 
semantic representations

Davis & Harrington (2006); Abel et al. (2005); Abel et al. (2007); Nettleton & Lesser (1991)

Rhyming Task Rhyming Judgment (phonological segmentation and processing) Spencer et al. (2000), Franklin et al. (2002), Raymer et al. (2002), Doesborgh et al. (2004a)

Sound Identification Phoneme Identification/ Comprehension (segmentation and processing) Franklin et al. (2002), Raymer et al. (2002), Corsten et al. (2007), Tessier et al. (2007), Kendall et al. 
(2008) 

Naming Picture Retrieving semantic- phonological representations of words Deloche et al. (1993); Howard et al (1985); Nickels (2002b)

Syllable Identification Phonological segmentation and processing Rose et al. (2002)
Word Identification Auditory word recognition/ lexical representations; phonological processing Cherney (2004); Orjada & Beeson (2005); Blumstein (1982)

Reading Passage Retraining sentence and story comprehension; literacy Caspari (1998); Caplan and Evans (1990);  Katz (1997)

Picture Matching Incrementally retraining visuospatial  working memory Klingberg et al. (2010); McAllister (2006); Mateer (1996); Sohlberg & Mateer (1987); Cicerone (2000)

Word Matching Incrementally retraining visuospatial  working memory Klingberg et al. (2010); McAllister (2006);  Cicerone (2000); Mateer (1996)

Sound Matching Incrementally retraining auditory and spatial  working memory Klingberg et al. (2010); McAllister (2006);  Cicerone (2000); Mateer (1996); Sohlberg & Mateer (1987) ; 
Lew et al. (2007)

Symbol Matching Systematically retraining visuospatial, scanning and organization skills Cicerone (2002); Park et al. (2001)
Flanker Task Detecting components of executive functioning: Response Inhibition and Mental 

Flexibility
Eriksen (1995); Busch (2005)

Clock Reading Functionally strengthening visuospatial and spatial organization deficits via time 
judgment tasks

McCabe et al. (2000)

Map Reading Multimodal interventions to reinforce visuoperceptual, scanning, and analytical 
reasoning skills

Park et al. (2001), Suslow et al. (2001); Mateer (1996); Sohlberg & Mateer (1987); Berryman et al. 
(2010); Cicerone (2000) 

Arithmetic Strengthening non-linguistic cognitive processing and selective working memory 
deficits

Passolunghi (2006); Girelli (2002); Alloway & Gathercole (2006)

Word Sorting Multimodal intervention to improve  task-related strategies while retraining 
analytical reasoning and working memory skills

Christodoulou (2001); Vallat et al (2005); Busch (2005) 

Picture Sorting Multimodal intervention to improve  task-related strategies while retraining 
analytical reasoning and working memory skills

Vallat et al (2005); Hillis (1991); Deloche et al. (1993); Busch (2005) 

Word Problems Incrementally retraining quantitative reasoning skills by targeting linguistic 
cognitive processing, visual scanning, and working memory deficits

Passolunghi (2006); Allen (2010); Clement (2003)

Clock Math Incrementally retraining quantitative reasoning skills by targeting linguistic 
cognitive processing, visuospatial, and working memory deficits

Cicerone & Giacino (1992); Freedman et al. (1998); McCabe et al. (2000); 

Voicemail Task Functionally reestablishing auditory working memory skills and task related 
strategies

Cicerone (2002); Westerberg (2007); Lew et al. (2007); Christodoulou (2001)

Instruction Sequencing Integrative reinforcement of goal directed executive functioning skills via 
functional planning and organization; 

Cicerone & Wood (1987); Busch (2005)
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Forty-seven individuals with aphasia (goal is 50 patients)
All participants either suffered a stroke or a traumatic 
brain injury
Age Range: 38- 87 years (M = 63 yrs.) 
At least one MPO (M = 63 months). 
For each participant:

Western Aphasia Battery, 
Boston Naming Test, 
Pyramids and Palm Trees, 
Cognitive Linguistic Quick Test, 
ASHA FACS

• The level of patient compliance- Did patients practice the therapy?

• The extent of patient engagement – How long did they practice 
therapy?

• Percent change on each task for each patient and across patients 
was measured 

• Improvement on standardized tests
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Patient performance overview Detailed analytics on accuracy and latency

Overall patient performance on accuracy and latency relative to population mean

Result 1: Experimental patients practiced therapy an average of 4.2 
hr./week. Control patients practiced approximately 1 hr./week. 
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Result 2: Average change in percentage points on standardized 
tests show changes for experimental patients but not for control 
patients

Result 3: Mixed logistical regression models show significant 
improvements over time for 13/25 therapy tasks even when the 
effect of language severity (WAB AQ) and cognitive severity (CLQT 
composite) are taken into account 
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Category Identification 409 Y X X 498 X Y X

Category Matching 340 Y Y Y 416 Y X Y

Feature Matching 77 Y Y Y 112 Y Y Y

Letter to Sound Match 147 X X X 190 X X X

Picture Spelling LV4 8 X X X 8 X X X

Reading Passage LV1 334 X Y Y 353 X X X

Reading Passage LV3 6 X X X 18 X X X

Rhyming 471 Y Y Y 484 Y Y Y

Sound Identification 155 X X X 164 X Y Y

Sound to Letter Match 150 X X X 154 X X X

Syllable Identification 37 X X X 47 Y Y Y

Word Copy LV2 24 X X X 57 X X X

Word Copy LV3 54 Y X Y 70 Y X Y

Word Identification 203 Y Y Y 232 Y Y X

Addition LV2 27 X X X 55 Y Y Y

Addition LV3 12 X X X 16 Y Y X

Addition LV4 2 X X X 5 X X X

Clock Reading 39 Y X Y 98 Y X Y

Division LV1 36 X X X 52 X X X

Map Reading LV1 29 X X X 53 X X X

Map Reading LV2 12 X X X 16 X X X

Multiplication LV1 38 X X X 52 Y Y Y

Picture Matching LV2 28 X X X 28 X X X

Subtraction LV1 2 X X X 72 X X X

Word Matching LV2 23 Y Y Y 23 X X X
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• The results of this study highlight that patients with brain 
damage are extremely motivated to practice therapy at home 
when provided with appropriate access to therapy (delivered 
via an iPAD) and monitored by a weekly session with a 
clinician. 

• Preliminary results demonstrate the feasibility and preliminary 
success of such a structured continuous therapy in terms of 
determining language and cognitive treatment outcomes. 
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