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CSD 9529 Instrumentation and Calibration 

The University of Western Ontario, Winter 2017 

Instructor: Susan Scollie, Ph.D., Room 2262H (NCA), ext 88948 
scollie@nca.uwo.ca 

 

Sessions: Mondays 1-2:30 or Friday 10-11:30 (see groups on OWL site) 

Your instructor will be available during these times to coach, to help you find the equipment you need, 

to answer questions, and to help solve problems. Because this is an applications course, the goal is for 

YOU to try these activities first. I will help you if you get stuck! 

COURSE DESCRIPTION: 
In this module, students will acquire advanced skills through practical activities using various types of 

instrumentation and performing calibration.  Experiential learning using sound level meters and through 

the calibration, setup, and troubleshooting of audiometers, immitance, otoacoustic emissions and/or 

real ear measurement equipment will be achieved in this final applications course, completed in the 

Starkey Laboratory at UWO.  

The goals of this course are to enable students to: 

1. Manage and perform routine objective equipment checks with documentation 

2. Master effective equipment troubleshooting and configuration 

3. Appropriately calibrate and re-calibrate equipment with documentation 

4. Configure, install, and/or update hearing aid programming software and hardware 

5. Perform hearing aid repairs and modifications 

Together, these active learning experiences will build confidence in the informed and appropriate use of 

equipment, and provide mastery of equipment setup essential in routine practice of clinical audiological 

assessment and hearing aid programming. 

Course materials: These are uploaded to the course website in OWL under “Resources”. 

   Equipment for this course is located in the Starkey Teaching Laboratory. 

ASSIGNMENTS & EVALUATION  (GRADING WILL FOLLOW THE CLINICAL GRADING SYSTEM) 

Individual Assignments  80%  Due to OWL site by last day of classes 

Group Assignment  20%  Due to OWL site by last day of classes 

 

  

mailto:scollie@nca.uwo.ca
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SCHEDULE OF ACTIVITIES: 
Date Required Start early if you wish 

January 16 or 19 Orientation, start Unit One 

January 23 to Feb 13 Unit One Unit three Challenge 2. If 
you run out of work and 
wish to start Unit Two 
early, please book with 
instructor to allow 
equipment setup. 

Week of Feb 20 Reading Week 

Feb 27 to March 27 Units Two and Three  

Final reports and 
workbooks due 

Last day of classes April 7 2017  

 

OTHER SYLLABUS INFORMATION AS REQUIRED BY WESTERN: 
Scholastic offences are taken seriously and students are directed to read the appropriate policy, 
specifically, the definition of what constitutes a Scholastic Offence, at the following Web site: 
http://www.uwo.ca/univsec/pdf/academic_policies/appeals/scholastic_discipline_grad.pdf  
 

Health and Wellness 
 
As part of a successful graduate student experience at Western, we encourage students to make their 
health and wellness a priority. Western provides several on campus health-related services to help you 
achieve optimum health and engage in healthy living while pursuing your graduate degree.  For 
example, to support physical activity, all students, as part of their registration, receive membership in 
Western’s Campus Recreation Centre. Numerous cultural events are offered throughout the year. Please 
check out the Faculty of Music web page http://www.music.uwo.ca/, and our own McIntosh Gallery 
http://www.mcintoshgallery.ca/.  Information regarding health- and wellness-related services available 
to students may be found at http://www.health.uwo.ca/ 
 
Students seeking help regarding mental health concerns are advised to speak to someone they feel 
comfortable confiding in, such as their faculty supervisor, their program director (graduate chair), or 
other relevant administrators in their unit.  Campus mental health resources may be found at 
http://www.health.uwo.ca/mental_health/resources.html 
 
To help you learn more about mental health, Western has developed an interactive mental health 
learning module, found here: http://www.health.uwo.ca/mental_health/module.html.  This module is 
30 minutes in length and provides participants with a basic understanding of mental health issues and of 
available campus and community resources.  Topics include stress, anxiety, depression, suicide and 
eating disorders. After successful completion of the module, participants receive a certificate confirming 
their participation.  
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WHAT DO I NEED TO HAND IN? 
 

Please submit a single formatted document with your name as the header. You can create this 

document by deleting all pages prior to Unit One, adding in your work, and uploading it to Assignment 1 

in the course area. 

Notes: 

For printouts or worksheets external to the document, please take a picture or a scan of them and 

embed them into the document as pictures.  

If a checklist of activities is given (indicated with ) please check them off () to indicate that you did 

them. 

Up to 20% of the final grade will be deducted for errors in spelling and grammar on written assignments. 
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UNIT ONE: INDEPENDENT ACTIVITIES (6 ROTATING STATIONS) 
 

1. CALIBRATION CHECK OF AN AUDIOMETER  
Working in a small group, you should be able to perform this task independently. You will need to use a 

real-ear system that is set up near an audiometer. Consult the user’s manual and your notes from 

CSD9513 in order to complete this assignment.  I have re-posted the 9513 information to this course’s 

site for easy access. 

Expectations: completion of assignment, correction interpretation of results, clear documentation. 

Independently set up an air conduction check of insert phones using a hearing aid analyzer, run the test, 

and interpret the results. Complete the form showing the results and provide a 100 word (max) 

summary of the results in the text box below (handwritten work is acceptable if legible). 

 Values for checking the levels produced by an audiometric insert phone (ER-3A)     

 (Dial level = 70 dB HL)           

   250 500 750 1000 1500 2000 3000 4000 6000  

 HA2 (audiometric type) 84.0 75.5 72.0 70.0 72.0 73.0 73.5 75.5 72.0  

 HA2 (hearing aid type) 84.5 76.0 72.3 71.0 72.8 76.3 74.9 72.2 72.6  

 HA1  84.5 76.0 72.0 70.0 70.0 72.5 72.5 70.0 67.5  

             

 Audiometer: __________________   Coupler type:  HA1/HA2  

  Serial # 250 500 750 1000 1500 2000 3000 4000 6000  

 Left phone  
 

          

 Right 
phone 

           

             

 Calibration Corrections:  (actual output - standardized value)       

   Note: do not create a correction if value is within tolerance.   

   250 500 750 1000 1500 2000 3000 4000 6000  

  ANSI tolerance +/-5 +/-3 +/-3 +/-3 +/-3 +/-3 +/-3 +/-3 +/-5  

 Left phone   
 

         

 Right 
phone 

           

             

  

 

 

 

Interpretation: 
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2. EVERYDAY EQUIPMENT TASKS  
Working in a small group, you should be able to perform these simple tasks without much support. 

Specific stations have been set up for you that contain the required equipment and user’s manuals. 

Consult the user’s manual and your notes from CSD9513 in order to complete this assignment.   

 Check the calibration of a middle ear analyzer (Voyager) and an Otoacoustic Emissions system 

(GN Otometrics Accuscreen) using the system’s 2cc cavity and/or artificial ear. Videos on how to 

run these tests are available on the course website (Daily checks_OAE_tymp). According to 

professional standards (your choice, cite what you use), how often are we required to perform 

these types of calibration checks? 

 

_______________________________________________________________________ 

_______________________________________________________________________ 

 Take apart an otoscope and observe how to replace the battery. (If you don’t know how, watch 

the video under “Maintaining Equipment”.) 

 Do you know how to use Noah 4.0? Please watch the 24 minute video at 

http://www.himsa.com/Portals/0/downloads/NOAH/Marketing/features_tutorial/SCORM.htm. 

If you are already familiar with Noah, please just review the topics list and see if there are any 

sub-parts of the video that you should watch. Briefly step through any other parts of the Noah 

functions that are new to you. 

 Do you know the names and purposes for the different types of couplers? Can you set up a 

binaural coupler set in the Verifit2? If not, watch the video on their youtube channel and step 

through it. 

 Check the sound field setup against the recommendations for sound field configuration you 

learned in 9513. Are the chair, bob, and loudspeaker in the correct locations? Yes/no. 

 Have you ever used a computer-controlled 3-in-1 device? Turn on either the Affinity or the 

Aurical and step through the audiometric module and the probe mic verification module of each 

to find locations for at least the following (how-to guides are posted near each system): 

 Presentation and documentation of pure tone thresholds 

 Presentation and documentation of word recognition scores 

 Entry of report information 

 Transfer of audiometric data to the hearing aid fitting module 

 Generation of targets and running a verification curve 

 RECD measurement 

 

 

  

http://www.himsa.com/Portals/0/downloads/NOAH/Marketing/features_tutorial/SCORM.htm
https://www.youtube.com/watch?v=vOAq39Tfb1Y
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3. BREAKER BREAKER:  

 

Working in a small team, unplug everything from the jack panel of the audiometer on both sides. Before 

you start, figure out how you are going to know where to plug it all back in again. Plug it all back in, and 

check the equipment to make sure it is working correctly, to the point that you would be willing to use it 

clinically. What did you check to see that it was working and why? Attach your work. 

Requirement: 300 words in the box below 
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4. SIMULATING CLINICAL ERROR WITH EXTERNAL SOUND SOURCES: 
 

Working in a small group: Find any CD that is meant for speech or APD testing (e.g., Auditec Auditory 

Tests, QuickSIN, or any other clinical CD).  

Calibrate the audiometer’s VU meter for one CD (pretend that this test is run on Patient 1).  

Patient 2 arrives and requires testing for the Speech Detection Threshold with the same CD. Simulate 

the following error: someone has accidentally bumped the VU meter adjustment, and it is now 10 dB 

under. Run this on one ear of one group member. Then fix the problem, and test the same person again.  

1. Did the results change? How much? What effect does it have on test calibration? 

2. The VU meter controls “input sensitivity”: what does this mean in plain language? 

3. Would this error carry across to the bone oscillator, TDH headphones, and sound field? Consult 

your Gelfand text as needed to clarify your understanding of this problem. 

4. Find two different brands of audiometers. List the make and models, and the labels used for the 

input sensitivity adjustment. 

5. Put in a few different CDs and see if they all use the same VU meter level. If not, what impact 

does that have for your clinical practice? 

6. If you made all of the test CDs into a playlist on your phone, what would you have to do to 

ensure correct calibration? 

Your answers go here: 

1. 

2. 

3. 

4. 

5. 

6. 
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5. SIMULATING CLINICAL ERROR WITH INSERT PHONES:  
 

Working in groups: Do a pure tone audiogram on one group member in two conditions: 

1. With a new, clean, well-inserted foam tip. 

2. With a foam tip that has been dipped in water, leaving a drop behind in the black tubing.  

Please answer/complete the following: 

1. Attach the audiogram below. 

2. Did the results change? 

3. Discuss this in the context of the consensus Infection Control Guidelines for Audiology. 

 

Requirement: 100 words in the box below 
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6. EVALUATING MEASUREMENT ERROR IN PROBE MIC MEASURES:  
 

Working in groups: Set up a hearing aid analyzer (any will do) for real ear 

measures with an average adult simulated patient, who has normal low 

frequency thresholds sloping to a moderate hearing loss in the high 

frequencies. 

Complete the following steps, making sure that you understand what you are 

reading at each step. Screen captures of each step are NOT required – only for 

one example of Step 5: 

1. Calibrate the probe microphone. What does the on screen curve 

mean? 

2. Run an unaided on ear measurement of 65 dB SPL speech for a BTE 

style of hearing aid. 

3. Pinch the tube and try to run it again. What happens? 

4. Unpinch the tube. Make a few measurements in a row, under the 

following conditions: 

a. With everyone in the room silent, run the test, and ensure that the room and patient 

was quiet during the calibration noise that precedes the actual test signal. 

b. With someone talking during the test passage. 

c. With the patient talking during the calibration noise that precedes the actual test signal. 

d. With the patient leaning way back from the loudspeaker. 

e. With the tester’s body in between the loudspeaker and the patient after the calibration 

noise has happened. 

5. Drop the test signal level down to 50 dB SPL. Make a few measurements as follows: 

a. In a quiet room. 

b. With a background fan noise or noise from people talking. 

 

Please answer: 

 Do you understand what the reference microphone is doing? YES/NO 

 Do you see the effects of room noise in step 5? Considering the percentiles analysis of speech 

described by Holube et al. (2010), which portion of the analyzed speech signal will be affected 

by noise the most and why? Choices: 

 The 99th percentile, also known as: ___________________________________. 

 The Long Term Average Spectrum. 

 The 30th percentile, also known as: ___________________________________. 

  

Tip: 

This is a good time to learn 

how to save a screen shot 

for embedding in your 

assignments. 

You can use the Snipping 

Tool for Windows-based 

systems. For Linux-based 

systems, you can print to a 

USB stick. This gives a 

much clearer image than 

taking a photo with your 

phone. 
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UNIT TWO: TYPE I SOUND LEVEL METER ORIENTATION AND 

AUDIOMETRIC CALIBRATION 
 

You will receive hands-on experience with measuring and changing (fixing) the calibration of an 

audiometer, including operation of a sound level meter and selection of a correct point in the sound 

field. (In groups to be determined, workstation location in 2508 or 2510 or Starkey). 

Summarize the main steps that are followed in a full recalibration. (max 2 pages) 
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UNIT THREE: GROUP ASSIGNMENT 
 

Working in a small group, complete the follow two instrumentation challenges. Prepare a calibration 

report for Challenge 1 and a two page summary of your results for Challenge 2 (hand in one for your 

group). 

Challenge 1: 

Install a free or (recommended) low-cost sound level meter app to your smartphone or tablet. Spend a 

bit of time looking at reviews and making a smart choice. I recommend that you look for one that has a 

calibration option. Evaluate its calibration against a “real” sound level meter. Make a plan that includes 

a detailed evaluation and allows you to know what measurement scale (dBA? dBC?) your app is using, 

what range of accurate measures it may offer, and whether there are important interactions with other 

sound settings on your device, the direction or orientation of the device to the sound source, and/or any 

other important issues. Overall, is the app worth using? What can/can’t it do? Make sure you look up 

“type 1” versus “type 2” meters and address what type you think you have. Check out the following 

resource: http://www.chr-search.com/pdf/accuracy.pdf.  

Challenge 2: 

We have been asked to check the calibration of the clinic’s portable audiometers. Working together 

with your instructor AFTER YOU HAVE COMPLETED UNIT TWO, check the calibration and prepare a 

report. If the audiometer has been calibrated with TDH headphones, check the calibration with these 

and then also make a table of corrections for use with insert phones. This will allow the clinic to use the 

portables with either type of phone. (if you need to discuss this with your instructor please do) 

http://www.chr-search.com/pdf/accuracy.pdf

