Estimating Access to Verbal Instruction & Data Gathering in the Classroom 
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Objectives for this session: 
· Estimate audibility of the student with hearing loss when listening to teacher/peers

· Specify aspects of speech that are most challenging 

· Describe how functional listening and comprehension can be assessed and how doing so will benefit planning
Relative Prevalence by Degree of Hearing Loss:  For every 1 child with severe/profound hearing loss there are 2 with moderate HL and 9 with mild HL. In the US about half of the children who are deaf (severe/profound hearing loss) are implanted with cochlear implants (1 or 2). 

Access is at the center of most of the struggles of the student with hearing Loss. Access is so important that the IDEA Statute specifies that
schools must: “support the use of assistive technology devices and assistive 

technology services to maximize accessibility for children with disabilities.”
 
How much of speech does a child with hearing loss perceive? Shouldn’t we know this???
· Using hearing aids and being exposed to oral language does is a necessary first step to verbal language learning
· Hearing aids or other hearing devices do NOT return normal hearing

· A child with hearing loss will ALWAYS miss more information with a greater level of effort as their hearing peers 
· It is necessary to KNOW how much of speech is perceived by the child under various conditions if we are to estimate access to verbal instruction 
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Only 39% of the ability to understand speech in noise can be predicted from hearing thresholds. We need to explore what each student can do (Yoon, Allen & Gooler, 2012).

Classroom acoustic conditions & listening

Visual analogies for reverberation and background noise available at http://successforkidswithhearingloss.com/resources-for-professionals/impact-on-listening-and-learning
· Children with minimal hearing loss (15-25 dB hearing loss 500 – 2000 Hz) when listening to sentences +6 S/N  scored 85%, 70% at 0 S/N and 40% at -6 S/N. Crandell, C. (1993). Speech recognition in noise by children with minimal hearing loss. Ear & Hearing, 14(3), 210-216.
· Children with minimal sensorineural hearing loss (15-30 dB 500-2000 Hz) in a non-reverberant setting scored 80% compared to 100% for typically hearing peers and 63% compared to 85% when reverberation was 0.8 seconds. Boney & Bess (1984). Noise and reverberation effects in minimal bilateral sensorineural hearing loss. Paper at ASHA, San Francisco, CA.
· Apps! There are inexpensive telephone apps to measure background noise and reverb.
We also need to:

· Be aware of the student’s ability to perceive speech with hearing devices

· Predict ability to perceive speech sounds (close, quiet) based on hearing thresholds

· Estimate audibility of speech with and without hearing devices

· Identify challenging sound discrimination pairs

· Estimate word understanding under varying listening conditions (close, distant,            quiet, noise, watching, not watching)

Wepman Auditory Discrimination Test (from SSCHL)

· 40 word pairs;  Same/Different task;  Form A & Form B

·  Normed on 2000 age 4-8 year olds;  Results in qualitative listening score (-2 to +2) 

·  Can compare skill to similar age;  Can perform in quiet and noise;  Can look at errors 

diagnostically for initial, medial, final

How do children perform in noise? Study of 126 typically developing 3-17 year olds.

Repeated age appropriate speech stimuli at 35 dB and 50 dB HL. Result: 90+ even for 3 year olds, even when very noisy! (0 S/N with a 35 dB input). Children with normal hearing can recognize sentence materials at 95%+ even at 0 S/N.
Functional Listening Evaluation     http://successforkidswithhearingloss.com/tests/tests-by-other-authors 
· Uses child age appropriate repeats words or phrases or sentences – they repeat
· Lists presented close (3 ft) and far (12 ft) to represent classroom communication

· Quiet/Noise  while Watching/Not Watching    Recorded FLE Using Sentences from SSCHL
· Compare estimated ability to perceive speech  

6-year-old with  hearing aids, aided to 25dB has a 1-1.5 year language delay
	
	Close/quiet
	Close/noise
	Distant/quiet
	Distant/noise

	Auditory only
	84%
	76%
	72%
	60%

	Auditory + Visual
	92%
	84%
	80%
	68%


How much would she hear/understand when a peer answers a question from across the room?  Why is she delayed in language?
AUDIBILITY ≠ SPEECH UNDERSTANDING 

· An analogy for Audibility - Recognizing the subject of a picture puzzle depends on what pieces are missing and the complexity of the picture.  Opportunity 
· An analogy for Word Recognition - Recognizing the content of a puzzle made out of written words depends on knowledge of vocabulary, syntax, the general topic and effort to figure out the missing pieces, especially when there is new vocabulary words and concepts.   Function
· Understanding with limited audibility depends upon: Clarity of speech signal (hearing loss, noise); Attention / Motivation/ Ease of listening;
Knowledge of topic; Language complexity to be able to guess from context.  These factors all vary between children every day.

· Adults with 50% audibility = 70% of single words and 95% of sentences 

· Audibility is compromised by noise and reverb. Visual cues help understanding. This is why it is necessary to do a Functional Listening Eval.
We need to maximize the child’s ability to access soft speech – the Speech String Bean - NOT Banana!
The Count the Dot Audiogram presents a representation of audible speech energy for a 45 dB HL input (audibility) The adaptation to represent speech energy for 35 dB HL and 50 dB HL.
· Speech Audibility Audiogram for Classroom Listening http://successforkidswithhearingloss.com/resources-for-professionals/impact-on-listening-and-learning 

Think about it:  Audibility  - Using the audibility information for 35 & 50 dB inputs:  Think of two of your students with different degrees of hearing loss. How could this information help you plan for their needs? Inservice teachers/parents? 
Relationship of Hearing Loss to Listening and Learning Needs   refer to handouts
Impact on Understanding Language and Speech; Possible Social Impact; Potential Educational Accommodations and Services for 9 hearing loss degrees / types 
http://successforkidswithhearingloss.com/impact-on-listening-and-learning 
At transition and beyond: Children’s Home Inventory of Listening Difficulties – CHILD. Version for families to complete and also for children 8-12 years. Obtain the CHILD and Starting School LIFE at http://successforkidswithhearingloss.com/tests/tests-by-karen-anderson
Obtaining the Student View of Challenging Classroom Listening 

Listening Inventory For Education – REVISED!

· http://successforkidswithhearingloss.com/tests/new-listening-inventory-for-education-revised-life-r 

· Self-report for students in Grade 3+ 

· Before LIFE questions – gathering information about listening setting

· LIFE-R school listening situation questions

· After LIFE question – information gathered on self-advocacy strategies used

Before LIFE Questions

· Centers’ the student on thinking about    listening in the classroom. 

·  Reflects student awareness of the listening environment. 

·  Provides a ‘sketch’ of teaching style

·  Provides information on seating position in the classroom. 

· Also asks student how s/he feels about hearing technology.
LIFE-R Classroom Listening Situation Questions

· Ten LIFE Classroom Listening Situations and Five Additional School Listening Situations

· Include media, a variety of listening challenges and easy listening situations. 

· You can sum just the items for verbal instruction and class discussion situations. Total out of a possible 100 points. Ideal for Pretest/Post-test use for amplification trials

· Choices: Always easy, Mostly easy, Sometimes difficult, Mostly difficult, Always difficult. 
e-LIFE-R Generates Reports  (also on CD and USB drive from SSCHL)
· Summary of the most challenging listening situations presented in an easily understood format 

· Report of Accommodation Recommendations generated based on student responses to LIFE-R school situation questions

· Report of Self-Advocacy Skill Building Suggestions based on student responses to After LIFE questions

Obtaining Input from the Teacher = Teacher Appraisal of Listening Activity – Teacher LIFE-R

· Can be used as a stand-alone checklist or as an amplification pretest/post-test

· Focus is the areas of attention and class participation.

· Teacher rates level of challenge that she observes when the student encounters 15 situations.

Limitations to Auditory Access 

· Background noise and reverberation in room 
· Audibility of speech (Speech Audibility Audiogram) 

· Speech recognition (Functional Listening Evaluation) 

· Knowledge of language of instruction

· Type of assistive listening devices used

· Who is speaking into the microphone transmitter

· Level of effort to listen diminishes cognitive resources to understand

· Implications for social interaction                                   
Data Gathering in the Classroom 
Access = Progress ! To ensure access, teachers must consider: 


1. How students’ disabilities affect their involvement/progress in the general ed curriculum


2. The programmatic/instructional supports needed to enhance involvement/ensure progress
To accomplish this important task, each student must be specifically evaluated to determine how his or her hearing loss is affecting access to classroom instruction and materials. A DHH professional that can plan/interpret assessments THROUGH A DEAF LENS is necessary!
Access Denied is Opportunity Denied!
· Through the deaf lens..  It is critical for DHH professional to be part of team assessments
· When planning an assessment, what information should be considered? 

What information should be collected and considered? Handout – IEP Planning Guide
Evaluation Procedure 

1. Determine why are you evaluating

2. Determine what you need to know (formulate questions)

· Sensory: How does the student’s hearing loss impact his classroom functioning, access, and participation?

· What is the academic achievement of the student compared to typical peers?

· How does the student’s hearing loss affect his use of language in the classroom?

· Evaluation Procedure 

3. Figure out what info will answer your questions

4. Develop an evaluation plan; identify the tools

5. Collect (conduct evaluation), analyze the data and draw conclusions

6. Communicate results to student, parents and professionals
7. Apply results (e.g., modify program)

· Options for Determining Student Access: Informal Evaluation

· Systematic classroom observations
· Classroom comprehension checks
· Parent, teacher, and/or student interviews
· Also, Homework completion record; Performance on weekly spelling, unit tests, etc.; Written and expressive; language sample analyses 

· Interviews - Task: compare target student to peers or siblings

· Tools must address domain in which there are concerns and be quick and easy
· Example: Teacher Interviews:  Preschool, Elementary, Secondary SIFTERs; CHAPS
· Example: Parent Interview  - Children’s Home Inventory for Listening Difﬁculties  (CHILD)
· Example: Student Interview  - Listening Inventory For Education-Revised 
Due to a ‘listening gap’ does this student need visual accommodations? 

· What are the choices?

· The student just works harder (and harder!)

· Pull out for more specialized instruction at the expense of missing more classroom information

· Sign language interpreter/ cued speech transliterator

· Speech-to-text option:

· CART or Captioning system (7-10 sec delay)

· Speech-to-text translation software (1-2 sec) 

Triangle of Communication  Goal is to minimize triangle:

· Spatial Component:  physical separation between the person generating the message and the interpretation. 
· Temporal Component:  the time delay between the message being generated and the message being received.
· Both are important, but Temporal is more important

Solutions to Improve Access to Verbal Instruction 

1.  Hearing Assistance Technology
2. Improve comprehension by adding visual accommodations


-Notetakers                    OR COMBINATIONS



-Sign language interpreter, transliterator = ~ 7 second delay


-CART or captioning ~ 7-10 second delay


-Speech-to-text translation  <2 second delay
Key issues when considering the need for visual accommodations
· Language level  - how well would he understand if word-for-word was presented?
· Reading fluency – can he keep up?
· Reading comprehension – if he can keep up, can he understand similar to peers?
· Distractibility – how will he tolerate a triangle of communication?
· Listening/speechreading proficient enough to understand the majority – just needs a ‘boost’ when he misses a word or phrase?

           Refer to Speech-to-Text Readiness Checklist

How can we assess the level of student visual access to teacher instruction? Data Collection 

· Use methods that will produce consistent and reliable data

· Make sure resulting data is relevant.

· Several observation periods may be necessary 

· Compare to typical peers
Issues            Method 

Should be chosen based on data needed/concerns requiring addressing: 

· To what extent did the student understand the main idea/details of the lesson? The vocabulary and/or language?

· Was the student an engaged and active participant during the lesson?

· If learning breakdowns occurred, what did the student do?

· Did the student appear to understand the directions that were given? Information presented orally by peers? By the teacher?

· What compensatory strategies did the student utilize? Visual cues?

· What were the student’s social exchanges with peers?

· Did the student independently initiate work after an assignment had been given? 

Observation Methods

· Scripting and Analysis: record all utterances of the target (e.g., teacher, student, peers)

· After the class period, analyze according to desired outcome (e.g., how much of the teacher‘s instruction involved giving two to three-part directions?) 

· A script of the lesson can later be analyzed to ascertain how the language of instruction matches the linguistic and language competencies of the student with HL.

· Collecting this information also provides information to the IEP team on how the student is generalizing/ transferring skills learned in special education to the classroom.

· This level of detail may be critical to obtain when justifying (continued) eligibility of services for ‘okay’ students.
· How to perform a comprehension check 

· Immediately following your observation, ask the student 15 to 20 questions from the preceding lesson. If possible, do the same with a typical classroom peer or two who were recommended by the teacher. 

· Tally correct answers to obtain a percentage.

· 70% correct is considered average listening comprehension for a student with normal hearing in grades 1-12.   50% correct is considered average in kindergarten.

Interpret the results : How much the student understood the teacher/peers.  What kind of information was understood? What kind of information was missed (e.g., main idea of the lesson, detailed information, directions, comments from peers, vocabulary concepts?). Compare the student’s results with typical peer. Analyze the results; share them with the team.  Determine as a team how you will utilize the data.
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Types of Recording Methods 

Continuous Recording: Recording the behavior each and every time it occurs throughout a given time period; 
Frequency Recording: Record the frequency or the duration of a particular behavior (e.g., the number of minutes that the student is off-task during a class period).

Example: Tyler turned to watch his peers offering oral responses 2/9 times or 22% of the time.

Example: “During the week of March 4 through March 9, from 9:15 to 11AM, Alison stood up and walked away from the instructional activity 26 times. On the average, this was 24 more times than her kindergarten peers.”

Interval Recording: Recording the absence or presence of a pre-determined behavior within a series of time intervals; use when the behavior of concern occurs with such high frequency that continuous recording would be difficult to implement (e.g., the student speaking out of turn at any time within a 2-minute interval).

Example: “During Marianne’s 45-minute civics class on October 12, she attended to the interpreter 44% of the time. The longest interval of attending was 5 minutes.” 

Latency/Time Sampling: The student is observed at the end of ﬁxed intervals e.g. 10 sec., 1 min. The observer marks whether or not the behavior has occurred (e.g., whether the student is off task at the end of a 1 minute interval). Time sampling does not require constant observation.

Example: “In the morning it takes William 7 minutes to follow instruction after the teacher gives a direction. In the afternoon it takes William 4 minutes to follow instruction after the teacher gives a direction.” 

Summary: 
· Gather data to estimate how well the student is able to access classroom communication 
· Use data to justify need for accommodations (teacher, hearing technology, visual access)
· Gather data to determine if recommended accommodations are effectively allowing student to ‘compete’ in accessing verbal instruction
NOTES





Most students with HL





Continuum of communication modality 
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An audiogram interpretation could be stated such as:


This student has an average hearing level of 25 dB when wearing hearing aids. 


She perceives approximately 40% of speech energy for soft speech and 90% for teacher or loud speech in quiet. 


When noise is introduced, her ability to perceive speech energy may be less than 10% for soft speech and as low as 55% for teacher or loud speech. 


Functional Listening Evaluation results indicate that her word recognition ability at 3 feet (loud speech) is 92% in quiet and 76% at +5 S/N. At 10 feet (soft speech) is 84% in quiet and 60% for +5 S/N. 


In order for her to access verbal instruction similar to her peers (90%+) it is necessary for this student to utilize hearing aids daily in combination with a personal FM system for all large and small group listening.
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