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Carter Center for Neurocognitive Research

	Name:
	Andrew, Nathan Dorje
	Date:
	March 6, 2008

	Date of Birth:
	08/07/2006
	Date of Visit:
	February 4-5, 2008

	Age at visit:
	1 year, 5 months, 27 days (17 months)
	


Thank you for bringing Nathan to visit us at the Carter Center for Neurocognitive Research, part of the Infancy Studies Laboratory at the Center for Molecular and Behavioral Neuroscience, Rutgers University. It was a pleasure to meet both of you and Nathan. This report summarizes the results of testing that was done as part of Nathan’s participation in our research study of early cognitive and language development in motor-impaired children with delayed language onset. Over the course of this study, we are collecting information that will allow us to develop a perceptual-cognitive assessment battery and appropriate interventions. Our testing battery is designed to monitor progress in neurodevelopmental function, sensory processing, and cognitive and language development. 

It is important to understand that none of our assessments have been "standardized". That is, they have not been tested on a large population of normally developing children to give us information on the expected performance of children at different ages, although we do have age guidelines from previous developmental research. We believe that these tasks can provide us with useful information, particularly in telling us what children can do. Remember that this is not a clinic and we did not offer these tests as part of a formal clinical evaluation. We are a basic research facility engaged in determining the utility of tasks tapping early information processing abilities and developing language and cognitive skills in motor-impaired children with language delays.

Nathan reportedly receives early intervention services including child development therapy, physical therapy, and occupational therapy. In addition, he participates in aquatic therapy, hippotherapy and partial weight bearing therapy on Lite Gait. By report, he currently takes Prevacid for GERD.

During his visit at Rutgers, Nathan was seated on his mother’s or father’s lap for most of the tasks presented or in his stroller. He had a pleasant demeanor and even temperament throughout the visit.

Carter Neurocognitive Assessment

The Carter Neurocognitive Assessment (CNA) is a research tool designed to minimize the demands for specific motor movements and vocalization while assessing early cognitive and language skills. 


Skills were observed incidentally during the visit or directly elicited. Parental report of skills was also noted and additional parental input was gained from the questionnaire and language inventories. We can estimate the age at which the different skills typically emerge in a normally developing population, but we cannot provide you with normative data, such as percentile ranks. Nonetheless, the information should be helpful in planning intervention goals, as well as in monitoring progress in these areas over time.
Social Awareness

Nathan’s social awareness skills approximated the 12-month level on this scale. He attended to a nursery rhyme, demonstrated joint attention following a verbal cue along with an adult’s head movement, and participated in a turn-taking routine (e.g., knocking down a block tower). He does not yet have a consistent system of indicating yes/no that would be easily recognizable to unfamiliar listeners.

Visual Attention

Nathan’s visual attention skills approximated the 11-month level on this scale. He anticipated the path of a slowly moving object when it disappeared, looked at pictures and showed excitement in response to animated toys. He demonstrated emerging knowledge of object permanence by looking for an object hidden in one place; however, he did not find an object hidden in one of two places or after visible displacement. Nathan looked at both hiding places but did not sustain his eye gaze to clearly indicate where the hidden object was located.

Auditory Attention/Comprehension

Nathan’s auditory comprehension skills approximated the 12-month level on this scale. He maintained attention while a short story was read to him and used his eye gaze to identify 3 objects named in a two-way picture discrimination task (ball, cup, shoe). He is not yet identifying body parts or recognizing actions in pictures.

Vocal Communication

Nathan’s vocal communication skills approximated the 6-month level on this scale. He produced vowel sounds and the consonants /g, b, m, w, h, y, n/. Occasionally, reduplicative babbling patterns were produced (e.g., “abababa”). He vocalized when he was excited and to get attention. He fussed when he was not happy and wanted a task to be terminated.

MacArthur Communicative Developmental Inventory: Words & Gestures

The MacArthur Language Inventory for early language skills was completed by Nathan’s parents and was a useful source of information. Nathan reportedly understands 78 words and 10 phrases on this inventory. This suggests an understanding of single words and familiar phrases at the 10-12 month level of development. Nathan attempts to imitate adult actions, such as singing, typing on a computer keyboard and turning the pages of a book.

Information Processing Tasks: Habituation & Memory

Tasks using a “habituation” or “familiarization” technique allow us to assess the development of cognitive and memory processes without relying on language or motor control, by observing the direction and duration of looking. In order to show a preference for one stimulus over another, children must remember and discriminate between the original stimulus and the new stimulus. These tasks provide data on children’s learning and recognition memory. 
Head Turn Task

The purpose of this task is to determine the child’s ability to discriminate very rapid changes in sound. To have success, one must first learn the association between a target tone pair (100Hz/300Hz) embedded in a stream of standard tone pairs (100Hz/100Hz) and a visual/auditory reinforcer. The child must then retain that association and detect the target tone pair even when the tone pair is slightly different than the original presentation (i.e., the gap between the two tones in the pair is reduced). This task is typically presented to children functioning at a developmental level of 6 to 12 months.  Our goal in presenting this task to Nathan was to observe his response to the different tone pairs and subsequent reinforcement.

Nathan demonstrated that he learned the association between the target tone pairs and the toys used for visual/auditory reinforcement, suggesting that he can make contingent, conditioned responses. There was also evidence of “checking behavior” as he frequently looked in the direction of the reinforcement toy box as if anticipating that something was going to happen even though the target auditory stimulus had not yet been presented. While Nathan achieved criterion with an interstimulus interval (ISI) of 500 ms indicating that he was ready to move on to the testing phase, he did not indicate that he recognized the change in sound stimuli during the test blocks of tone pairs with an ISI of 70ms or an ISI of 300 ms. During the testing phase, Nathan became more interested in the entertainer than in the reinforcement box. He also vocalized more often. At one point he put his head down suggesting he may have been fatigued. He also started arching his back, a signal that he was not happy and wanted to end the task. It should be noted that this task was administered both days and response patterns/behaviors were somewhat similar each day.

Auditory-Visual Habituation Task

Another way we can test a child’s ability to discriminate changes in the auditory environment is by studying how children attend to auditory/visual stimuli. These habituation tasks allow us to investigate children’s information processing, discrimination and memory skills. In these tasks, a child is repeatedly presented with a stimulus, an auditory signal paired with a visual slide, until he shows us through a decrement in alertness that he has learned about the auditory-visual stimulus. Then, he is presented with the same visual stimulus and a new auditory stimulus. If the child recognizes the auditory signal as being new, then he will re-engage or become more interested and look alert again as if searching for the source of the new sound.

Nathan was first presented with a task to test speech sound discrimination ability. First, he heard a consonant-vowel combination /da/. Once he showed us that he was familiar with that stimulus (by losing interest and looking away), we changed the consonant-vowel combination to /ba/. If Nathan were able to detect that the new consonant-vowel pair is different from the old, then he would look up and be more alert. The same procedure was utilized to compare his response to the consonant-vowel combinations of /ga/ vs. /ka/ with /ga/ being the familiar stimuli and /ka/ being the deviant or novel stimuli (i.e., the stimuli that was presented less often). 

Nathan habituated to the familiar sound fairly quickly during both procedures. He demonstrated a novelty preference for /da-ba/ and for /ka-ga/. This gave an indication that he was able to discriminate speech sounds that were presented in rapid succession.

Nathan was then given a task in which he listened to a tone sequence (low tone - low tone) paired with an abstract visual slide. Once he showed us that he was familiar with that sound pattern (by losing interest and looking away), we changed the pattern so that one of the tones in the pair was different (low tone – high tone). If Nathan were able to detect that the new pair is different from the old, then he would look up and be more alert. The tones were separated by an interval of 70 ms.

Nathan was becoming a bit restless; nonetheless, he showed a strong novelty preference by looking longer when the deviant tone pairs were presented. Once again, he demonstrated that he recognized a change and discriminated between rapidly presented tone sequences.

Cross Modal Tasks using the Eye Tracker

Using an eye-gaze tracking system, we attempt to more accurately determine each child’s point of regard during several of our research tasks. The system uses a corneal-reflection method to determine the direction of the gaze. A video camera mounted below the computer screen continually monitors the child’s eye movements. From the same position, a small, low powered infrared light emitting diode illuminates the eye creating a bright pupil effect. Sophisticated software determines the gaze-point to an accuracy of 0.25 inch, based on the positions of the pupil center and corneal reflection. A video camera captures the stimuli on the screen and superimposes a target (cross-hairs) indicating the child’s point of reference. The child’s response is determined by the amount of time spent looking at the target stimuli.

Receptive Vocabulary 

The receptive vocabulary task was designed to allow us to assess children’s understanding of single words. Objects representing nouns are presented in pairs and children are directed to look at one of the objects (e.g., “Duck, look at duck, Duck”). Look processing software measures the amount of time the child looks at each picture. The child’s choice is determined by the amount of time that is spent looking at each picture in the pair when the target is named.  

Nathan scanned to the right and left frequently during each trial. His looking time indicated that he knew the names of 15 of 26 pictures (58% accuracy). Items that were correctly identified included dog, diaper, duck, cat, bib, ball, book, key, chair, bed, bread, crib, fish, tree, and coat. He did not demonstrate understanding of car, shoe, bird, hat, bear, block, truck, clock, phone, boy or boat based on looking time.

Environmental Sounds

Next, the children are presented with sounds that are considered "common" to the everyday home environment (ex: telephone ringing, baby crying).   They are shown two photographs; one that is a picture of the object associated with the sound heard and the other a random picture. Using looking time, we determine whether or not the children are matching the sound heard with the photograph of the object that makes that sound in the environment. Please be aware that there is not age-specific normative data available indicating when children will make these associations.

Nathan indicated recognition of 4 of 10 (40% accuracy) environmental sounds via picture/sound association including dog barking, baby crying, vacuuming and duck quacking. He did not match the following sounds with their pictures: phone ringing, piano playing, cat meowing, boy sneezing, car horn beeping or cow mooing.  

ERP Session

Nathan participated in an ERP session where we recorded brain activity as he listened to different auditory stimuli. This procedure is used to learn more about how quickly a child’s brain can process and discriminate sounds and what areas of the brain may be active during these processes.  The auditory tasks are passive in that the child does not need to actively respond to the stimuli. Children are presented with pairs of tones that have very brief intervals between them, the same as those used in the head-turn paradigm described above. 

Activity recorded suggested that Nathan is able to discriminate between sounds that are presented in rapid sequence. This is consistent with our findings on the behavioral tasks described above. However, due to anatomical differences in the brains of children with HPE, we cannot identify what specific areas of the brain are active during these processes.
SUMMARY

Areas of relative strength for Nathan included social awareness and auditory comprehension. Nathan’s frequent scanning of pictures and objects during many of the activities requiring visual discrimination made it difficult to discern his choice via looking responses. Nonetheless, using our look processor to measure accumulated looking time, it was clear that he recognizes the names of several common objects and a few environmental sounds. His ability to habituate to familiar sounds and re-engage when novel sounds were presented suggest that he is beginning to discriminate rapidly presented auditory information, but he occasionally needs more processing time to remember and discriminate the sounds consistently. Likewise, he clearly learned to make contingent conditioned responses when listening to familiar/novel tone pairs; however, his response pattern suggests that he needs more processing time to discriminate sounds presented in rapid succession. Given his fine and gross motor limitations, fatigue also influences performance. Thus, it is important to provide interesting listening activities in small increments with frequent opportunities for repetition so that he becomes thoroughly familiar with the stimuli and task. Proper positioning is key during learning situations to minimize fatigue and optimize attention to the task at hand. Caregivers and educators working closely with Nathan need to be especially sensitive to his subtle, nonverbal communication strategies. This is already quite evident when observing the affectionate interactions between Nathan and his wonderful parents. 

It is recommended that Nathan continue with his early intervention services and specialty therapies. Cognitive/language skills that could be addressed include improving knowledge of object permanence, recognition of cause-effect relationships, turn-taking skills, identification of body parts and pictures of objects/actions, and helping Nathan develop a consistent yes/no response. In addition, consider an oral motor evaluation to develop goals for speech and feeding.

 It was a pleasure for us to evaluate Nathan and to meet with you. We truly appreciate your interest and participation in our research study. Our work would not be possible without the commitment of parents like you. If you have any questions regarding Nathan's performance or any aspect of our study, please do not hesitate to contact us.

April Ann Benasich, Ph.D.




Cynthia Roesler, M.S., CCC/SLP


Director




Research Speech Pathologist

Sample Activities for Cognitive/Language Tasks

Please note that all activities should be done under the guidance of an early childhood specialist and/or a speech-language pathologist who can provide more detailed instruction and break the activities down into appropriate steps.

1. Object Permanence

Play “hide and seek” games with objects using one cloth or cup, then two. The object should be partially hidden, then completely hidden, then placed in a cup and dumped under one cloth; next hidden under one of two cloths, hidden under one cloth then reverse position of cloths, hidden under one cloth then taken out and hidden under second cloth etc. Encourage looking or reaching as possible response modes. (Please note that success on these tasks occurs in stages from 12 to 24 months of age.)

2. Cause/effect 
Use adaptive switches to activate toys, such as a joystick, touch pads/disks, or a touch screen. (An augmentative communication specialist and OT/PT would be good resources.)

3. Turn-taking  

Push a ball or car back and forth, knock blocks over, turn pages in a book, vocal play, press keys on keyboard or items on a touch screen.

4. Body parts  

Teach Nathan to blink for eyes, open mouth for mouth, look at hands or feet, move hand to tummy for belly. Start with tactile cues and hand over hand assistance.

5. Recognition of objects/actions in two-way discrimination task  

Introduce 2-4 objects to teach at a time. Move through steps with all of the objects, don’t teach just one object all the way through, this would be way too boring. Start with object/object matching, move to verbal word/object, object/picture matching, picture/picture matching, verbal word/picture matching and so on. Start with just one object (e.g. have cup on table and show him a cup. Say, “Find it!” Label your cup, “Here’s a cup.” Show him what you do with it. “Where’s another cup?” Look to cup on table to guide him. Take your cup away and just say, “Where’s the cup?” Next put a cup and a spoon out and show him your cup and say, “find the cup.” Guide him by looking at the cup, touch it if needed. Change the position of the cup/spoon. Ask again to find cup, show him your cup, and guide him to the cup by look and touch. Then show photo of cup and ask him to find the object (alone first, then in choice of two). Then put two photos out and ask him to find the cup. Then switch to color drawings and eventually black/white drawings. 

Be creative, make it fun. Keep discrimination tasks to 5-10 minutes at a time. Play with the items; use them in real life and talk about them. It’s easier to teach the name/function of objects in pretend play and real life, but then the child has to learn how to show what he knows in a “test” situation which is why we teach the discrimination task. As eye gaze requires least amount of motor movement we focus on looking behaviors. He can also reach for objects or press a choice button etc. There are lots of ways to set this up. Working with an SLP is the best way to learn how to break the task down into small steps. You can do the same series of steps with action words (run, jump, drink, sleep…) and location words (in, under, on, up, down, front, back…). Go to a store or website that sells educational materials to find lots of great picture cards to depict these and other concepts (Super Duper is one example) 

6. Sequencing 

Use real life activities, pictures, etc. Talk out loud (First, we cook the food, then we put it in the dish, then we eat it; first we fill the tub with water, then we wash with soap, then we play with the bath toys, then we dry off with the towel; First we put our shoes on, then we put our coat on, then we go outside; first we put on pajamas, then we read a book, then we go night-night)...

7. Daily Routines

Continue giving hand over hand assistance to help him learn daily activities while you talk out loud about what you are doing (dunking tea bag, stirring etc.), but also give Nathan alone time on floor or in chair to explore a little on his own. OTs and PTs will suggest optimum positioning.

8. Yes/no response 

Teach Nathan to smile for yes, close eyes and look away for no or vocalize for yes, stay quiet for no. It will take time to establish one consistent yes/no response that everyone will recognize. You need to ascertain which cues you recognize as a yes or no and decide which one to shape so that it occurs on a regular basis and unfamiliar listeners can easily determine what his response is.

