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The goal of this thesis project was to produce and evaluate a supplementary 3D
animated educational tool about the organ of Corti. This project was designed for the
graduate, medical school and health professions neuroscience courses. Students have
access to the animation through the Internet by clicking a link from the online auditory
system lecture notes. The goal of the animation was to help students to better understand
the neuroanatomy and physiology of the organ of Corti. Evaluation showed a positive
response to the animation. This thesis document describes the current needs for

animations on the organ of Corti in the medical, graduate, and health professions



curriculum, documents the existing resources on the subject, and describes the objectives,
goals, background, significance, research, project design, and technical implications of

the process to create the final product.
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LIST OF DEFINITIONS

Adobe® After Effects® — A digital motion graphics and compositing software published

by Adobe Systems. It’s main purpose is for film and video post-production.

Autodesk® Maya® — High-end 3D computer graphic and modeling software package
originally developed by Alias Systems Corporation, but now owned by Autodesk as part
of the Media and Entertainment division.

Adobe® Photoshop® — A graphics-editing program developed by Adobe Systems.

Adobe® Premiere® — A real-time, timeline based video editing software application

developed by Adobe Systems.

Adobe® Soundbooth® — A digital audio editor developed by Adobe Systems.

Camtasia Studio® — Screen video/audio capture software published by TechSmith.

Portable Document Format (PDF) — A file format created by Adobe Systems for

document exchange.

UV Mapping — The process of making a 3D object with dimensions X, Y, and Z into a
2D plane with coordinates U and V.
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CHAPTER ONE
Introduction

The thesis involved the production and testing of a narrated 3D animation on the
neuroanatomy and physiology of the organ of Corti. This animation was intended to be a
teaching and review tool targeting medical, graduate, and health professions students
enrolled in the Neuroscience and Systems Neurophysiology courses at the University of
Texas Southwestern Medical Center at Dallas. This project was designed to be used as a
web-based supplementary educational tool. In order to make the animation accessible to
all students, it appears as a link in the course’s online auditory system notes. Students

can review the content prior to lecture, as well as during and after the course.

At present, there are no 3D animated tools to supplement lectures to medical, graduate,
and health professions students’ on the organ of Corti. Furthermore, textbook material
only consists of 2D images on the subject. Therefore, the development of a 3D animated
video has the potential to greatly enhance the understanding of this complex subject and

thus improve the care of patients in the future.

Goal and Objectives

The goal of this project was to produce an animation that would combine 3D models,

animations, and narration to describe the anatomy and neurophysiology of the organ of

Corti. In order to achieve this goal, several objectives were proposed. The first objective



was to analyze and define the problem. I did research on the neuroanatomy and
physiology of the organ of Corti by means of textbooks, journal articles, and Internet
resources. | also became familiar with the Neuroscience and Systems Neurophysiology
syllabi. This helped me to understand what the course instructors wanted to teach in their

lectures. .

Next, | had to come up with a dynamic and original way to present the material so that
the animation would enhance the students understanding of the neuroanatomy and
physiology of the organ of Corti. Research had to be done to determine an effective way
of presenting the animation. It was important to keep the students interested in the
subject. The information collected from the research was used to develop a useful
animation that covered the objectives and content of the lectures. Once the research was
completed, the next objective was to create a preliminary script based on the current
lecture notes and an online draft storyboard was developed. The online draft storyboard
included objectives from the auditory lecture notes. These components were overseen
and approved by Dr. Paul Blount, Ph.D., Associate Professor in the Department of
Physiology at UT Southwestern. Dr. Blount is currently the instructor for the auditory
systems lectures in the medical school Neuroscience, Health Professions Physiology and
graduate Fundamentals of Neuroscience courses. Once the preliminary script and online
draft storyboard were approved, a final storyboard was created and printed. The script

was recorded and saved as an audio file to be used as narration to the animation.



When the storyboard and narration were approved, 3D models of the structures of the
outer, middle, and inner ear were created. The 3D models were animated to show an
overview of the external ear to the function of the organ of Corti in the inner ear. When

all models were completed, | animated them to match the narration.

The final objective was to evaluate my project. The project was shown to 41 graduate
students, post-doctorate, and staff in the Southwestern Department of Neuroscience. The
participants evaluated the animation and gave feedback on its effectiveness. The results
of the evaluation determined that the animation needed further revisions and additions.
Revisions to the animation were made from consistent feedback. Comments and
suggestions were taken in consideration to improve the effectiveness of the animation. A
future evaluation can be done to the revised animation once it has been integrated into the

curriculum.

Background

“To hear, our ears must capture sound, transmit it to the organ of Corti, and translate it
into neural impulses to be delivered to the brain.” The scala media houses the organ of
Corti, the site of mechanoelectrical transduction in the cochlea containing the hair cells
and a variety of supporting cells. The organ of Corti, also known as, “the receptor organ
of hearing, is located in the cochlea—a spiral, three-chambered, snail-like structure

embedded within a dense structure of the temporal bone. “Approximately 16000 hair



cells in each cochlea are innervated by afferent nerve fibers, which carry information into

the brain along the cranial nerve VIIL.” *

“In the inner hear, the cochlea is arguably considered the most critical structure in the
auditory system; energy from sonically generated pressure waves is transformed into
neural impulses.” > “The cochlea not only amplifies sound waves and converts them into
neural signals, but it also acts as a mechanical frequency analyzer, decomposing complex
acoustical waveforms into simpler elements. Many features of auditory perception derive
from aspects of the physical properties of the cochlea; hence, it is important to consider

this structure in some detail.”

Significance and Contribution

This organ is one of the most amazing & intricately functionally structure in our body. It
is a constantly working elaborate mechanism transforming the mechanical energy of
sound waves into the nerve signals. It is difficult for static illustrations to adequately
depict that process. Animation using 3D models can show the stages of hearing process
not as isolated steps but as a continuous process involving the activity of many structures
and cells within the organ of Corti. With access through the curriculum website, students

of different specializations can benefit from using the informative and entertaining

! Kandel ER, Schwartz JH, Jessell TM. Principles of Neural Science. 4™ ed. USA: McGraw-Hill
Companies, 2000.

2 Purves D, Augustine GJ, Fitzpatrick D, Hall WC, LaMantia AS, McNamara JO, Williams SM.
Neuroscience. 4" ed. USA: Sinauer, 2008.




animation as a supplementary learning tool. They can gain special insights on how the
organ of Corti actually works within the cochlea. Combined with textbook, the
animation watching will potentially increase the understanding of the organ of Corti
works and be helpful for the exam preparation. The animation may also prove

advantageous in the learning process of students with attention deficit disorders.

The project

The project consists of a five minutes and thirty seconds 3D narrated animation. The
animation was exported using Adobe® Premiere® to be viewed and played using internet
connection by clicking a link from the online lecture notes. Flash Player is needed to

view the animation online.

Evaluation and Outcome

A formative evaluation was implemented to assess the effectiveness of the preliminary
animation. The animation was well received. Consistent feedback to the animation’s
main topics dictated that changes needed to be made to the animation. Comments and
suggestions were also taken into consideration to improve the effectiveness of the
animation. The animation was corrected. A summative evaluation can only be done after

this has been incorporated into the curriculum.

® Purves D, Augustine GJ, Fitzpatrick D, Hall WC, LaMantia AS, McNamara JO, Williams SM.
Neuroscience. 4™ ed. USA: Sinauer, 2008.



CHAPTER TWO
Literature Review

An important objective of this project was to do a thorough review of the literature
available on the neuroanatomy and physiology of the organ of Corti. There are many
resources such as textbooks, journal articles and Internet that describe the neuroanatomy
and physiology of the organ of Corti, but many of them do not have helpful visual media.
All images in the literature reviewed were static drawings, and if a 3D animation was
present, it was either scientifically inaccurate or artistically inaccurate. By reviewing the
literature of the organ of Corti, it is evident that it is very important topic for medical,
graduate, and health professions students to understand because it is essential in

diagnosing and treating dysfunctions associated with the ear.

Analysis

The first step of the literature review was to determine what students at the University of
Texas Southwestern Medical Center are required to know about the organ of Corti. A
review of course syllabi indicated that it was mandatory for students to understand the
neuroanatomy and physiology of the inner ear including the processing and perception of

sound.



In the UT Southwestern curriculum, suggested learning material consisted only of
textbooks. Three books currently used by students are, Neuroscience (4" ed.) by Purves,

Principles of Neural Science (4™ ed.) by Kandel, and Human Physiology (11" ed.) by

Fox. No 3D animations were suggested. | reviewed the textbook material based on the

subject matter, primarily for scientific accuracy and artistic clarity.

The textbook material was evaluated based on the following criteria:

e Images
- Scientific accuracy
- Clarity
- Avrtistic quality

e Narration (If applicable)
- Scientific accuracy
- Audio quality

e Successful / Unsuccessful

To show the effectiveness of textbook material based on the criteria above, a chart was
created and placed under each illustration and/or animation. Stars were given to rank
each category if applicable. Four starts being the most effectiveness and zero starts for

less effectiveness.



Textbooks

Neuroscience (4" ed.) by Purves. The Neuroscience textbook was first published in
1997. It has been updated four times with the 4" edition released in 2008. The
professors considered this one of the best textbooks available on my topic. This textbook
is primarily used by medical, health professions, and neuroscience students. This
textbook is considered an introductory /overview book about neuroscience. It includes

scientifically accurate static illustrations about the organ of Corti (Figure 2-1).

Vestibular
nerve

\

Tectorial

Auditory membrane

ganglion

: Scala
window  Cochlea tympani
Inner
hair cells £ .
Basilar hair cells
membrane
Images Narration
Scientificaccuracy v Y Y Scientificaccuracy
Clarity * % Audio quality

Artistic Quality * %

Figure 2-1. Neuroscience static illustrations.



This textbook does not include a CD with animations, but it comes with a companion
website for students to access. The website includes a 2D animation about the human
ear, flashcards, and key terms. The animation’s narration and image content is
scientifically accurate, but it lacks artistic quality (Figure 2-2). There is nota 3D
animation either in the textbook or online website. Overall, the animation is successful
but it lacks that 3D dimensionally that is critically important for the student to

understand.

Inner Ear
(Organ of Corti )

Images Narration

Scientific accuracy * * Scientific accuracy * * * *
Clarity * % Audio quality * % %k
Artistic Quality *

Figure 2-2. Neuroscience 2D animation.
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Principles of Neural Science (4" ed.) by Kandel. The Principles of Neural Science

textbook was first published in 1981. It has been updated four times with the 4™ edition
released in 2000. This textbook is primarily used by neuroscience graduate students. No
companion CD or website is included with this textbook. Static illustrations within the
book are scientifically and artistically accurate (Figure 2-3). A 3D animation is not

available to describe the anatomy and physiology of the organ of Corti.

)
= ~_/ Pilar  Basifar
cell membrane

Images Narration
Scientificaccuracy Y% % % % Scientific accuracy
Clarity * % % Audio quality

Artistic Quality * % %

Figure 2-3. Principles of Neural Science static illustrations.
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Human Physiology (11" ed.) by Fox. The Human Physiology textbook was first

published in 1984. It has been updated eleven times with the 11™ edition released in
2008. This textbook is primarily used for health professions. The textbook does not
include a CD with animations, but it comes with a companion website for students to
access. The website includes practice tests, labeling exercises, and 2D animations. Flat
illustrations are scientifically accurate but fall short in artistic quality. Figure 2-4 show
the organ of Corti while Figure 2-5 shows stereocilia being depicted anatomically

inaccurately.

Cochiear
duct

Spiral organ
(of Corti)
Vestibulocochlear > :
nerve " g r- T Bas«\:;’
membrane

(6)  Vestibulocochlear nerve Nerve fibers membrane

Images Narration
Scientificaccuracy ¢ % Scientificaccuracy
Clarity * % Audio quality

Artistic Quality * %

Figure 2-4. Human Physiology static illustrations.
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Figure 2-5. Human Physiology static illustration.

The 2D animations are not specifically about the organ of Corti. Two animations are
about the effects of sound waves in the cochlea but none descriptive fully the organ of
Corti. The two animations in the companion website are very similar in content and
style. In the second animation the narrator mentions twice “Detected by haircells not
visible in the animation” to describe how sound is detected (Figure 2-6). This isan
important step for a student to see and comprehend, apparently is lacking in both

animations.
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Basilar membrane

' )
Play | Pause Audio | Text

Vibration of the foot plate causes displacement of the basilar membrane.

Images Narration

Scientificaccuracy % % Scientificaccuracy v % % %
Clarity e Audio quality * % %
Artistic Quality *

Figure 2-6. Human Physiology 2D animation screenshot.

These three textbooks are examples of important resources for the student. Both
textbooks have information about the organ of Corti in the form of text, static

illustrations, and in the case of the Neuroscience by Purves and Human Physiology by

Fox, it includes a companion website. The three textbooks have static illustrations that
are for the most part simplified and scientifically accurate. These illustrations are great
references for quick review and studying. However, the learning experience could be

enhanced (especially for students learning about the organ of Corti for the first time) if

there were more detailed images (such as 3D images) included.
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Illustrations
The illustrations available in neuroscience books of the organ of Corti are two-
dimensional still images and cannot clearly describe the 3D space, which is important for

the student to comprehend and appreciate.

The 3D nature of the organ of Corti within the cochlea and how it relates to the anatomy
surrounding it, is an important concept for students to grasp. 3D animation allows the
viewer to clearly see three-dimensional arrangements, while textbooks do not have this

capacity.

Limitations
Textbooks in general are lacking the ability to convey 3D spatial information. The organ

of Corti is such a complex organ that can be difficult to visualize.

Necessity of a 3D Animation

There are currently no 3D animations to accompany UT Southwestern’s Neuroscience

and Systems Neurophysiology lecture notes. The only video available is on the topic of

the brain and spinal slices.
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Animation

Animation can be an effective way to get closer to the experience of “flying” through the
ear. “There is accumulating evidence that animations are more effective than static
sequential images in learning techniques.” * Motion distinguishes animations from static
images and captures critical steps. 2D animations are not ideal for illustrating such
dynamic structures and actions. After searching libraries, bookstores, the Internet, and
asking students and faculty if they knew about any available animations about the organ

of Corti, I was able to find several videos about the ear (See Appendix A).

I viewed all the animations with a critical eye so | could determine what made them
successful or unsuccessful learning objects. 1 also took notes about what made some
animations visually pleasing. The narration, the overall quality of the images, and the
timing are important pieces that contribute to the success or failure of an animation.
“According to multimedia learning, people benefit better from graphics with spoken
words rather than graphics with printed text.” > These principles helped me determine
how to integrate 3D and narration into animation rather than using images with text
descriptions. Clarity is critical in order for viewers to understand what exactly is being
portrayed in the animation. Adding clear labeling such as a structure’s name and other
graphical components can help clarify confusing areas of the animation. The success of

an animation in general, can be attributed to informative narration, clear labeling, and

* 0’Day DH. “Animated Cell Biology: A Quick and Easy Method for Making Effective, High-
Quality Teaching Animations.” CBE — Life Sciences Education 5 (2006): 255-63

® Mayer RE. “The promise of multimedia learning: using the same instructional design methods
across different media.” Learning and Instruction 13 (2003): 125-139.




16

outstanding quality. 1 took note of all these factors for the future production of the

animation of my project.

Of the numerous animations viewed | narrowed it down to 22 that consisted of what |
was looking for in an animation, 3D models and audio narration. All of animations
viewed had strengths and weaknesses. Some of them had great scientific narration but

lacked artistic quality. Others had great artistic quality but missed the scientific accuracy.

Animations were evaluated based on the following criteria:
e Narration (If applicable)
- Scientific accuracy
- Audio quality
e Images
- Scientific accuracy
- Clarity
- Avrtistic quality

e  Successful / Unsuccessful

“Colour of Sound” (Figure 2-7) has great modeling structures of the tympanic drum,
ossicles, cochlea, cochlear nerve and brain. But it lacks the most important structure, the
organ of Corti, the receptor organ of hearing. This animation has pleasing camera moves
as well as artistic quality but eventually never makes it to the inside the cochlea where the

organ of Corti is located. Waveforms are pleasing at the beginning but later in the
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animation, they tend to be a little distracting. This animation mentions most of the
structures but never shows and animates the basilar membrane, etc. Not only that, but
whenever the animation mentioned the structures, it doesn’t even highlights them. No

labels and not details on how sound is transducer in the cochlea.

Narration Images
* % * %
tsticquality e J sk H

Figure 2-7. “Colour of Sound”

“Auditory Transduction,” (Figure 2-8) has a good scientific background. The animation
starts and ends very well. There are only a few things wrong, one of them is the haircells,

haircells are typically 3-4 rows in v-shaped but this animation does not show that.
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Narration Images
Scientificaccuracy v Scientificaccuracy ¥ %
Audio quality * % Clarity * %

Artistic quality * %

Figure 2-8. “Auditory Transduction”

“El Oido y la Audicio” (Figure 2-9) has probably the best narration sound quality, very
pleasing. | realized this animation had a different approach, it went from using and
displaying 3D models, to illustrations, to photographs. It also showed correct scientific

anatomy and physiology.

“Causes and types of Hearing Loss” (Figure 2-10) has great narration but lacks anatomy

and physiology accuracy.



Narration Images
Scientificaccuracy v % % Scientific accuracy % % %
Audio quality W Clarity * %

Artistic quality *

Figure 2-9. “El Oido y la Audicion”

Narration Images
Scientific accuracy v Scientificaccuracy ¥
Audio quality * Clarity ke

Artistic quality

Figure 2-10. “Causes and Types of Hearing Loss”
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Other illustrations were rated as follows:

These neurological
impulses travel'on the the
Auditory Nerve to'the Brain
where they are registered

as "Sound”.

Narration Images
Scientificaccuracy Scientificaccuracy
Audio quality Clarity *

Artistic quality * %

Figure 2-11. “How we hear”

20
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Narration Images
Scientificaccuracy v % Scientificaccuracy J¢
Audio quality * % Clarity * %

Artistic quality * % %

Figure 2-12. “S 007 Horen / Ear and Hearing”

Narration Images
Scientificaccuracy v Scientific accuracy
Audio quality * Clarity <

Artistic quality *

Figure 2-13. “Stereocilia”



Narration Images
Scientificaccuracy Scientific accuracy
Audio quality +* Clarity *

Artistic quality *

Figure 2-14. “;Co6mo oimos?”

Semicircaiar
Canals

Narration Images
Scientificaccuracy ¢ Scientificaccuracy v %
Audio quality * Clarity *

Artistic quality *

Figure 2-15. “Process of Hearing Animation”
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Narration Images
Scientificaccuracy % % Scientific accuracy
Audio quality b 3 Clarity +

Artistic quality * %

Figure 2-16. “El Oido Humano”

i 32

Narration Images
Scientific accuracy Scientificaccuracy
Audio quality Clarity B

Artistic quality * % %

Figure 2-17. “Xvivo Demo Reel”



Images

Narration
Scientificaccuracy % %
Audio quality +*

Scientificaccuracy ¥

Clarity *

Artistic quality

Figure 2-18. “Quieting The Skies”

Narration

Images

Scientificaccuracy ¥

Audio quality *

Scientificaccuracy ¥
Clarity *
Artistic quality * %

Figure 2-19. “Seeing Sound”
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Narration Images
Scientificaccuracy ¥ Scientific accuracy
Audio quality +* Clarity * %

Artistic quality * % %

Figure 2-20. “Cochlear Haircells”

Narration Images
Scientific accuracy Scientific accuracy
Audio quality * Clarity *

Artistic quality *

Figure 2-21. “Deep into the Ear”
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Narration

Images

Scientific accuracy

Audio quality

Scientific accuracy *

Clarity *

Artistic quality *

Figure 2-22. “Ear Interactive Tool”

Narration Images
Scientificaccuracy v % Scientificaccuracy % %
Audio quality * % Clarity +*

Artistic quality *

Figure 2-23. “Basilar Membrane ”
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Conclusion

The analysis of literature & web resources concerning the organ of Corti showed that

there is a discrepancy between the state of current scientific knowledge on how the organ
works and visual resources depicting that. If we look at the textbook illustrations, we see
that they are flat and the maximum information you can get from those illustrations is the

anatomy of the organ of Corti.

There are some currently available animations similar to mine. The majority of them are
not fully 3D rendered. The rest of them have problems with the reliability of the
scientific content. For teaching purposes content of the animation should be as close as
possible to the current state of knowledge. My animation meets this criteria. First, |
reviewed many textbooks available on the topic. Second, | had a content advisor who has
expertise in the field of the organ of Corti and who teaches this topic to the graduate,

medical, and health professionals’ students.



CHAPTER THREE
Methodology

Concept Development

The goal of this thesis project was to create a narrated 3D animation on the organ of Corti
as a supplementary educational tool for the graduate, medical, and health professions
neuroscience curriculum at UT Southwestern Medical Center, Dallas, Texas.

Discussions with my mentors, content expert, and review of many textbooks, animations,
and syllabus material, resulted in the decision of what material needed to be presented.
While reading through and analyzing the syllabus material, it was important for me to
identify what material in the text was effective, what could be improved, and what was
lacking. The sequence of project development was the production of a preliminary script,
storyboard, 3D models and a final animation. The animation was edited and exported
using Adobe Premiere® as a flash file to be played using an Internet connection from a
link on the online lecture notes. After the final formative evaluation, final revisions were

made.

Script

A preliminary script was developed of the organ of Corti based on the Neuroscience &
Neurophysiology syllabi. This allowed me to write about main topics students were

responsible for and clearly explained the topic.
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Storyboard

The preliminary script was used to produce an online storyboard for my committee
members to view and comment on as | built it (Figure 3-1). The storyboard breaks down
the animation shot by shot. Each visual shot reflected what the camera would see and

included the script under each shot.

@ CORTI - Storybaard - Google Do - Mzl Firefox BE%)
Ele ER View Hgtory Bookmrks Took Help

- C 2 (.0 | htpifjdocs.googe. -G

Mail Calendar Documents Reader Web more v arlos.

edu | My Account | Sign oul
Google docs CORTI-- Storyboard Share +
File Edt View Inset Format Table Tools Help

& o ~ F~ Styles v Verdana v10pt +vB I U A &~

Purpose

Introduction: Camera Animation

ORGAN OF CORTI

3
3% Done

v

Figure 3-1. Draft Storyboard created using Google docs

Once the storyboard was completed, a more refined storyboard was brought to
InDesign® to layout and type the script (Figure 3-2). The storyboard was printed (See

Appendix B) and shared with my committee members to allow for feedback.



7 organ of Cort “The receptor argan of hearing”

SCRIPT: “The hair cells are located becween the tectorial and baséar membranes, and are stimu-
lated by the sheering force between the two caused by & dspcement of the sivee pont of the
twa membrases”

DESCRIPTION: Carmera zooms . Front. dosewp ot of orpn of Cortd. Arsomy and pivot
pains are labeled a3 nasvition is heard.

scuT: “Approsimately 16000 hair cells are within the cochiea. There are two kinds of hair

culs, inner and ester hair cats.”

Descrirmose Camera pan. 314 froac Ngh angle choze-up shee of argen of Cortt The tectcrial
membrane baccmes transgarent to show hair cals. e b cals gaw outer hir cals gow

25 mrration is heard
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angan of Cortl “The receptor organ of heareg 9

SCRPT, 5% of the affereee fers are from the inner hor cals; the sersoey receseors that
m cranis nerve VIIl, Outer haie cells receive mosty eferent ingut
phe, ™

10

schet: “The fllamentoes structines that coanect the tps of adfacent stereocita 2re know as
Gp Sk, Thise are thowmght to avpldly the forcs is the ke of the mokseulir sensors.”

oeschFmon: Camera zooms in. 34 front. high sagle. extreme dese.up shor of stereoclio
shown tip links

Figure 3-2. Storyboard created using Adobe InDesign®

Camtasia® software was used to record the script narration. Camtasia files were

exported out as WAV audio files and imported into Adobe® Soundbooth® to edit.

3D Models

| created 3D models using Autodesk Maya® that were based on the storyboard.

Microscope slices, Scanning Electron Microscope (SEM), Magnetic Resonance Imaging

(MRI), photographs, and illustrations from textbooks, websites, journals, and lecture



notes were used as references to create and depict the most accurate models of the

external, middle, and inner ear.

SHC .o-'*

\ &‘x*"\/

Figure 3-3. References
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Figure 3-3. References

In Maya®, | had two options of building my 3D models, NURBS or Polygons? |
preferred to use the polygonal modeling approach. Polygons were easier to modify
because they included many individual surfaces. In addition, polygons rendered faster

than NURBS, which allowed for quicker rendering time.
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Once the models were built, the uvs were laid out in Maya® and brought into
Photoshop® to paint textures on them. Some models were textured with shaders within

Maya®.

A micrographic look was chosen. A micrographic look shows the appearance of objects

as seen or photographed through a microscope.

In Maya® cameras were set and locked in place to define the visible rendered size and to

prevent further camera moving. The cameras resolution gate size was set to 852 pixels

width by 420 pixels height (Figure 3-3).

Figure 3-3. Autodesk Maya® Screenshot
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Standard three-point lighting was setup, which consisted of a key light, fill light, and
back light. The key light (main light) was used with an emitter and used to create
shadows. A fill light was used to fill the harsh shadows created by the key light and the
back light was used to add a highlight to the upper edges of models to emphasize their

contours. All three lights were added color to them to match color range of objects.

Animation

The 3D models were animated in Autodesk Maya®. During the animation process,
several playblasts were rendered to preview the animation. Playblast is a hardware-
rendered animation taken straight from Maya® window’s view panel. It provides a quick
means for previewing an animation at a lower quality cost either in an .avi or in

QuickTime.°

By using Maya's layers, | was able to organize my scene by separating geometry, lights,
and cameras. Four render layers were created and included: Color, Microscribe,

Ambient Occlusion (Figure 3-4), and Shadows.

® Sharpe J, Lumsden C, Woolridge N. In Silico: 3D Animation and Simulation of Cell Biology
with Maya and Mel. China: Elsevier, 2008.
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Figure 3-4. Color, Microscribe, Ambient Occlusion

The color layer included the models, texture, and lights. The Microscribe layer was used
to add a scanning electron microscope look and feel. The Ambient Occlusion layer was
used as a method to add realism to models, this layer is light independent; therefore no
lights and textures were applied to these layer. The Shadows layer was used to capture

shadows.

" Display * Render (" Anim
Layers Contribution Options Help

Nommal v B ‘3 6 5
I
ow | ‘occlusion (Normal)
[ | 25|  microsciibe (Nomal)
l -

25| masterLayer (Normal)

Figure 3-4. Render layers
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The images were saved as individual picture files or as a group in one movie file
and were then displayed in a viewing application. Render size was assigned in
the render settings.

Before starting the editing process, | had to create a way to organize all of my rendered
image files that were to be used in the production of the animation. A filing system was
made. | batched rendered still images of the animation for each camera from Maya® as
.PNG format because it was essential for the transparent background to be maintained
(Figure 3-6). All layers were rendered using mental ray at production setting (Figure 3-

6). | made one folder for each camera to include its series of .PNGs.

I Kutodesk Maya 2009 Untimited:

Fle Edt Modfy Crests Display Window Assets Lighti ng Texturing Render Toon Paint Effects Fur Muscle Help

(B SRR+ L2l i o RSSO | BR[|

Redo Previous Render

IPR Render Current Frame o
3 Redo Previous IPR Render

Test Resolution
Run Render Diagnostics
Set NURBS Tessellation

Show Batch Render

Export to Toxik 2008
Export Pre-Compositing

Render (color) Using

Figure 3-5. Batch render

Rendered images were composed using Adobe After Effects®. | did this step so that
when | worked | could create a separate compositions based on the audio clip. In After

Effects®, special effects were added to the sequences to enhance the appearance of the
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footage. When all compositions were completed, | brought them into two main
compositions, one anatomy and the other physiology (Figure 3-7). Working with
different compositions kept me organized throughout the project. If | was not organized,

I would have ended up with too many compositions.

Once the footage was complete, the After Effects® file was linked to Adobe Premiere®
via a “dynamic link”, this means that any time you modify and save your After Effects®
file, it will automatically update in Adobe Premiere®. | was ready to begin editing in
Adobe Premiere®. Narration and sounds were edited using Soundbooth® and brought
into Adobe Premiere®. Adobe Premiere® was used for final composing of images and
synch of sound with the animation. Each paragraph of the script was matched with a

WAV audio over a sequence (Figure 3-8) in Adobe Premiere®.
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Figure 3-6. Render settings
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Figure 3-7. Adobe® After Effects® Screenshot

The animation was edited in chronological order, one composition at a time. When the
first draft of the animation was completed, | was able to show it to my committee for
critique. Following the critiques, | improved my models and paid extra attention to
timing the audio, imagery and text. Any texture map that | altered in Adobe Photoshop®
had to be re-imported into Maya® and Adobe After Effects®. Luckily this process was
very simple but time re-rendering was crucial. In Maya®, | would select the texture
shader and update it. Once | re-rendered the batch-render for that camera, in After
Effects® I selected the sequence and chose to reload it and replace footage. The image

would automatically be replaced in the timeline of all the compositions it was in.



Figure 3-8. Adobe Premiere® Screenshot

As a final method of output, the video was exported out of Adobe Premiere® as a Flash
Video File (FLV). FLYV files are streaming video files that are played over the internet
and are known for great internet compressions allowing fast downloading time. Several
FLV export settings were tested to see which one was more suitable for the internet. The
final video settings were set to 852 pixels width by 420 pixels height, video codec at On2

VPG, bitrate settings at 2400kbps, and audio encoding at stereo 160kbps (Figure 3-9).



o
Range: (Workhes  |v]
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Figure 3-9. FLV Settings
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CHAPTER FOUR
Evaluation/Revision

After the preliminary animation was completed, a formative evaluation was conducted to

determine if revisions were needed for the final version. The process of testing consisted

of the preparation of the evaluation sheet with questions, the presentation of the

animation to the chosen group of respondents, evaluation of the animation by

respondents, and analysis of the evaluations.

Analysis of the evaluation results dictated what changes were to be done to the organ of

Corti animation before it can be used as an additional learning tool in neuroscience

curriculum.

The evaluation form consisted of a question about the position of the respondent and four

statements reflecting major scientific content points of the animation (See Appendix C).

The questions were as follows:

1.

2.

Which describes you?

Function of the Organ of Corti.  Clear  Unclear
Afferent and efferent fibers.  Clear ~ Unclear
Tonotopic map.  Clear  Unclear

Depolarization and Hyperpolarization of the haircell.  Clear

42

Unclear
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The respondents had the choice to answer clear or unclear. Questions were asked in the
order of the animation’s main points. Also, they were asked to make additional
comments and suggestions concerning the content of the animation. This would be a

valuable basis for the animation's improvement.

The presentation and evaluation of the animation took place at the Neuroscience
Department’s weekly Work in Progress (WIP) meeting on February 22, 2010, attended
by graduate students, faculty and staff. This audience was suitable for the purpose of the
evaluation because the majority of attendants had the prior knowledge in the topic and

they could give feedback that is more informed.

The evaluation sheets were distributed to all participants before the WIP started. After
the animation was introduced (1 minute), it was projected on the screen under dim light.
All the participants could see the animation and hear the narration. The animation lasted
for 5 minutes and 30 seconds. The participants were then given 10 minutes to fill out
their evaluation forms. The evaluation sheets were returned to me for the following

review and analysis.

Evaluation Responses

According to the data, the overall responses were very positively and helpful. The
feedback allowed me to improve and finish my animation. Figure 4-1 shows the

academic levels of the respondents. Figure 4-2 shows the other evaluation responses.
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The question and statements were answered as follow:

Question 1: Which describes you? Grad student Post-Doc Faculty
Other:

34 Grad Students, 4 Faculty, 1 Post-Doc, 1 Research Assistant, 1 Tech

This was a favorable sampling because the vast majority of respondents were graduate

students, the target audience of the animation.

Which Describes You?

1
1 1

O Grad Students

O Faculty

B Post-Doc

B Research Assist.

@ Tech

34

Figure 4-1. Question 1. Which describes you?
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Evaluation Response

45

35

25 | O Clear

O Unclear
B Both

15 +—

Number of Respondents

L N _ [ P

2 3 4 5

Question Number

Figure 4-2. Questions 2,3,4, and 5. Evaluation Response

Question 2: Function of the organ of Corti. Clear Unclear

41 clear, 0 unclear

All respondents circled clear, indicating that the overall function of the organ was
understandable.

Suggestions:

Even though all the respondents answered clear, a few consistent suggestions were shared
such as:

“The beginning had a few sections where there was no speaking and it seemed a bit

awkward.”
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“Slow down the initial presentation. This section moves too fast.”

“There is more time for verbal explanation to supplement your animation.”

Such suggestions can be due to lack of timing, lack of sound effects to animation, or just

personal viewing preferences.

Notable Comments:
“Very beautifully done.”

“Well done!

Question 3: Afferent and efferent fibers. Clear Unclear

27 clear, 10 unclear, 4 both

About one-third of the respondents found the depiction of afferent & efferent fibers both
clear and unclear.

Suggestions:

“Mostly clear, could have more detail and color.”

“Slow down and show impulses moving back and forth.”

“Perhaps add arrows indicating afferent and efferent fibers.”

“Efferent less clear.”

“Could be better explain.”
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Consistent suggestions showed that it was logical to add impulses or arrows going from
the inner haircells, to afferent fibers, to the brain coming back to the efferent fibers to
outer haircells. Others commented to assigned different colors to differentiate fibers
from one other. It is unclear whether respondents simply needed to watch the animation
more than once. | also became aware that respondents were interested in viewing more
that was shown. One suggested, “Maybe it would be good to tell a little bit more about
where impulses go, cranial nerve & then...” “Maybe show auditory cortex connections.”
Overall, | believe the confusion was the lack of labels, color, impulses, and content

description.

Question 4: Tonotopic map. Clear Unclear

35 clear, 5 unclear, 1 both

Respondents found some of the answers to be right and wrong because they confused the
tonotopic map with that of the brain. This might explain why some respondents believe
it was unclear.

Suggestions:

“Clear, but it is unclear why?”

“I remember it being mentioned, but I wasn’t sure whether it is referring to the tonotopic
map in the brain."

“Could be better explained. Too brief, maybe add sound to the vibrations in the cross-

section.”
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Question 5: Depolarization and Hyperpolarization of the hair cell. Clear Unclear
34 clear, 4 unclear, 3 both

The overall strong response indicates that the respondents found the depolarization and
hyperpolarization to be effective. Consisted responses suggested adding color and more
labels could improve the scene. One reason some chose unclear was due to scene been
too busy with information.

Suggestions:

"More labels.”

“Maybe spend more time explaining the signal transduction for K+ in & K+ out.”
“Make the vesicles and plasma membrane of the same composition.”

“There was some kind of fusion event maybe that was unclear.”

“Might want to label ions”

“Better to label ion”

Notable comments:

“Very good animation. It was illustrative without being distracting.”

“Very clear — animations and verbal descriptions were wonderful. Nice flow — moves
from general to specific very well.”

“Very well explained & detailed.”

“Good job!”

“I wish our lectures had teaching tools like this! Great visualization for such a

microscopic view. Loved how it went from very broad to very detailed. Very clear.”
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“The presence of increased K+ and decreased K+ or the K+ gradient was clear.”

“This part is very nicely done!”

Revisions

Based on the evaluation results, the animation was well received and perceived.
Suggestions for the question about the function of the organ of corti were considered.
The timing and tempo for the animation was modified throughout the animation to fill
what seem to be gaps in the video. For question three, labels, color, and impulses were
added to the afferent/efferent fibers. The resonance of the basilar membrane was slowed
down to display impulses moving away from the afferent fibers and impulses coming
from the outer haircells via efferent fibers. Sounds were added to the tonotopic map
section to avoid confusion to the tonotopic map in the brain. Narration and video were
slowed down and sounds effects were added to display low sounds and high sounds in the
tonotopic map. Impulses were added as well to show impulses leaving the tonotopic map
view the cochlear nerve. For questions five, part of the scene was redone to display a
clearer and less busy ionic scene. Labels and arrows were added. The ion colors were
changed. The plasma membrane and vesicle colos were simplified to help decrease the

busyness of the scene. The scene was slowed down about a quarter of time.
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CHAPTER FIVE
Conclusions and Recommendations

Project Summary

The animation was designed out of a need of a 3D animation as a supplementary
educational tool to be used by medical, graduate, and health professions students enrolled
in the Neuroscience and Systems Neurophysiology courses. The animation is available
before, during and after lectures so students can review and study to prepare for class.
The animation is web-based. The animation includes information used in the lecture

notes about neuroanatomy and physiology of the organ of Corti.

Conclusion

Based on the evaluation results, the animation was well received and perceived as a
helpful tool. The organization of the animation was a helpful component; it facilitated

increased awareness about the organ of Corti.

Revisions were made to address the concerns of the evaluation respondents. The final
revised animation is a web-based Adobe Flash Player file to be loaded to UT
Southwestern neuroscience web curriculum as a supplement to the syllabus. A
summative evaluation can be done once the animation has been incorporated into the

curriculum.
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Future Research

In addition to a more comprehensive evaluation, the following areas of future research
and development could be explored. The animation is one of what could be a series for
the neuroscience web curriculum. Future animations could be created for other sections
with the same style of learning and structure or confusing lectures within the syllabus.
Closed caption for the hearing impaired can also be added as an option to future

animations.

Further consideration may also lead to addressing different learning styles. One example
is by using and creating interactive programs. Such options may provide a larger

diversity of options for students to use in their supplementary materials.

The animation can also be included on a stand-alone website devoted to the organ of
Corti. This website could be used for future reference and updates on any new
information related to the organ of Corti. The website can include new discoveries and

animations.



APPENDIX A
List of Animations

1. http://www.sinauer.com/neuroscience4e/animations13.1.html (online) accessed
(2009)

2. http://highered.mcgraw-
hill.com/classware/ala.do?isbn=0073525642&alaid=ala_1704539&showSelfStud
yTree=true (online) accessed (2009)

3. http://www.youtube.com/watch?v=w1dDFjuu_To&feature=related (online)
accessed July 2009

4. http://www.youtube.com/watch?v=bwQdTctM9eU&feature=related (online)
accessed (2009)

5. http://www.youtube.com/watch?v=46aNGGNPm7s&feature=related (online)
accessed September 2009

6. http://www.youtube.com/watch?v=lioNIbtFxSY &feature=related (online)
accessed (2009)

7. http://www.youtube.com/watch?v=rd6_zrvwk7U&feature=related (online)
accessed (2009)

8. http://www.youtube.com/watch?v=03CUiltfCXA&feature=related (online)
accessed (2009)

9. http://lisar.larc.nasa.gov/MOVIES/SMALL/LV-1999-00021.mov (online)
accessed (2009)

10. http://www.youtube.com/watch?v=30mjb4xe4Zc&feature=related (online)
accessed (2009)

11. http://www.xvivo.net/xvivo-demo-reel/ 00:44 — 00:48 sec, 01:14 — 01:20 sec
(online) accessed (2009)

12. http://www.pennmedicine.org/encyclopedia/em DisplayAnimation.aspx?gcid=0
00063&ptid=17 (online) accessed (2009)

13. http://www.pennmedicine.org/encyclopedia/em DisplayAnimation.aspx?gcid=0
00043&ptid=17 (online) accessed (2009)
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http://www.youtube.com/watch?v=lioNIbtFxSY&feature=related
http://www.youtube.com/watch?v=rd6_zrvwk7U&feature=related
http://www.youtube.com/watch?v=o3CUiltfCXA&feature=related
http://lisar.larc.nasa.gov/MOVIES/SMALL/LV-1999-00021.mov
http://www.youtube.com/watch?v=30mjb4xe4Zc&feature=related
http://www.xvivo.net/xvivo-demo-reel/
http://www.pennmedicine.org/encyclopedia/em_DisplayAnimation.aspx?gcid=000063&ptid=17
http://www.pennmedicine.org/encyclopedia/em_DisplayAnimation.aspx?gcid=000063&ptid=17
http://www.pennmedicine.org/encyclopedia/em_DisplayAnimation.aspx?gcid=000043&ptid=17
http://www.pennmedicine.org/encyclopedia/em_DisplayAnimation.aspx?gcid=000043&ptid=17

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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http://www.youtube.com/watch?v=tkPj41GbmQQ (online) accessed October
2009

http://vimeo.com/2235530 (online) accessed July 2009

http://vimeo.com/8159066 (online) accessed January 2009

http://www.youtube.com/watch?v=RODChkKJAxk&feature=related (online)
accessed July 2009

http://www.youtube.com/watch?v=3gelJz7aU08&NR=1 (online) accessed July
2009

http://www.youtube.com/watch?v=0ACMNOKVFPI (online) accessed June 2009

http://www.uaf.edu/theater/courses/sound/Ear5.swf (online) accessed January
2010

http://www.medindia.net/animation/ear_anatomy.asp (online) accessed March
2010

http://www.hhmi.org/biointeractive/media/cochlea-lg.mov (online) accessed
March 2010

http://www.blackwellpublishing.com/matthews/ear.html (online) accessed March
2010
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APPENDIX B
Storyboard

organ of Corti “The receptor organ of hearing” |

OVSQ“ O+ Cocki
; f[( /(/qvl'p/ .orja,n ,;/ Z)H'U L}

SCRIPT: “The organ of Corti. The receptor organ of hearing

DESCRIPTION: Title and subtitle fade in, then fade out.

Mupbppe

\\\\\
\\ (~d3) b

SCRIPT: “To hear, our ears must capture sound, transmit it to the organ of Corti, and translate

it into neural impulses to be delivered to the brain."

DESCRIPTION: Establishing, front, wide shot, fades in. Coronal view of head displaying anatomy
of the outer, middle, and inner ear.
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Storyboard

organ of Corti “The receptor organ of hearing”

| B Y
SCRIPT: “The organ of Corti is located in th hl spiral, th -hambered, snail-lik
cure (10mm wide) within a bony matrix."

DESCRIPTION: 3/4 frons, high angle, wide shot. Removal part of petrous bone exposing cochlea
and nerve.

Cochecs nene

Gl dud{(bomy muble
Cobln (b“ DI

SCRIPT: “The organ of Corti extends from the anterior part of the vestibule and coils for about
2.5 twrns around a bony pillar, called the modiolus.”

c F i cochlea. s o&
ted line is animated to follow the curvature of the cochlea; 25 turns.

organ of Corti “The receptor organ of hearing”

i

v =
SCRIPT: “The hair cells are located becween
lated by the sheering force between the two caused by a displacement of the pivot point of the
owo membranes.”

DESCRIPTION: Camera zooms in. Fron, close-up shot of organ of Corti, Anatomy and pivot
points are labeled as narration is heard.

T

A

\ \ / LN
\\ s Y |
SCRIPT: “Approximately 16000 hair cells are within the cochlea. There are two kinds of hair
cells, inner and outer hair cells.”

Camera pan. 34 p shot of organ of Corti. The tectorial
membrane becomes transparent to show hair cells. Inner hair cells glow, outer hair cells glow
as narration is heard.
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organ of Corti “The receptor organ of hearing” 5

SCRIPT: “In cross section, the uppermost chamber is called the scala vestibuli. The oval window is situated at the
base of this chamber. The lowermost chamber is called the scala tympani. At the base of this chamber is where the
round window is located. Both the scala vestibuli and scala tympani contain perilymph. ”

DESCRIPTION: Everything fades out except cochlea and nerve. Camera pan. Medium shot of cochlea. Cochlea
rotates to a position as in a cinnamon roll lying flat on a table. Camera pauses and cochlea is cut in cross section.

6

- N LR
SCRIPT: “Between the scala vestibuli and scala tympani s the scala media. This houses the organ of Cort, which is
referred to as “the receptor organ of hearing” The scala media i filled with endolymph. The scala media includes
scructures from the tector i nd hair cells, which sense i %

DESCRIPTION: Medium shot of cross section of cochlea. Anatomy is labeled as narration s heard.

organ of Corti “The receptor organ of hearing” 9

Ak X ‘/»A (> \"[;;,}Wru-w;yﬂk‘k
TV MW W.kr\;‘;\mx\ |
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/ [

©

Storyboard

ol |
4} J
SCRIPT: “95% of the afferent fibers are from the inner hair cells; the sensory receptors that

i . Outer hair cellsreceive mosly efferentinput

from the superior olivary complex. ”
DESCRIPTION: 3/4 front, high angle, close-up shot of organ of Corti. Afferent and efferent fibers
glow as narration is heard.

10

SCRIPT: “The filamentous structures that connect the tips of adiacent stereocila are known as
tip links. These are thought to amply the forces in the area of the molecular sensors.”

DESCRIPTION: Camera zooms in. 3/4 front, high angle, extreme close-up shot of stereocilia
showing tip links.



Storyboard

toryboard

" organ of Corti “The receptor organ of hearing”

How does sound enter the cochlea?

SCRIPT: “How does sound enter the cochlea?”

DESCRIPTION: Text fades in, then fades out.

organ of Corti “The receptor organ of hearing” 3%

)\ e

DESCRIPTION:  Establishing, front, wide shot fades in. Sound waves come in and hit tympanic
membrane, ossicles vibrate and sound enters the cochlea. Everything else fades out expect
drum, ossicles, and cochlea.

SCRIPT: “none’

15 organ of Corti “The receptor organ of hearing”

SCRIPT: “Compression hits the ympanic membrane, causing the swpes to transfer force to the
oval window. The sound travels down the scala vestibul, around the helicotrema to the scala
ympani,allowing ics fluid perilymph to mix. From there, sound moves to the round window. ™
DESCRIPTION: Front, medium shot. Tympanic drum rocks back and forth, ossicles vibrate, and
sound trasfers from oval window to helicotrema to round window.

4

—

SCRIPT: “The motion of the traveling
cells that sit atop the basiar membrane. "

DESCRIPTION: Frone, close-up shot of organ of Corti. Anacomy is labeled.

Ios Seqanics

il Bt
i
SCRIPT: “High frequencies are encoded at the base, and low frequencies at the apex. It is this

property 1o the il 3 man n

basilar membrane vibrates in response to sound is the key to underscanding cochlear function.”
DESCRIPTION: “Camera pan. Medium shot of cochlea. Cochela becomes semi-transparent to
expose the labeled basilar membrane. Cochlea continues to rotate to a position as in a cinna-
mon rolllying flat on a table. Camera pauses and cochlea is cut in cross secti

organ of Corti “The receptor organ of hearing” 7

SCRIPT: “The pivot point of the basilar membrane becomes displaced, the tectorial membrane
moves across the tops of the hair cells, causing the stereocilia to bend. "

DESCRIPTION: Front, close-up shot of organ of Cort. Pivot points are highlighted and basiar
and tectorial membranes move and stereocilia bend. Afferent and efferent fibers glow as signals
are sent to and back from the brain.

SCRIPT: “The ionic lays a critical role in signal

The apical portion of the hair cell is bathed in high potassium solution and the base of the hair
cellis bathed in potassium poor solution. ™

DESCRIPTION: Camera zooms in. Front, 2X close-up shot of haircells. Possium molecules
appear as the camera zooms in to the apical and base of hair cell.

18

dechricl e

“This causes the openii itive channels to flow into
the cell leading to depolarization. ™

DESCRIPTION: Tectorial membrane moves. Front, 2X close-up shot of hair cells. Camera dolly
and zooms in. Potssium goes into the cell.

57

Storyboard




19 organ of Corti “The receptor organ of hearing”

organ of Corti “The receptor organ of hearing” 21

SCRIPT: “This in wrn opens calcium channels at the basal end of the cell leading to vesicular
transmitter release to samulate the nerve and opening of calcium dependent potassium
channels.”

: C: in. Front,2X i hot. Calcium comes into the cell
and neurotransmitters are released.

- ZJ f; Ogohatdh| f
k? f

SCRIPT: “Because the relative voltage and potassium levels are low at the base of the hair cell,
potassium flows out of the cell.”

DESCRIPTION: Frone, 2X extreme close-up shot. Cell depolarizes and potassium comes out of

SCRIPT: “This esablishes that potassium flow through the cell s used for both depolarization
(potassium in at the apex) and repolarization (potassium out at the base) of the hair cell

DESCRIPTION: Front, 2X close-up shot of hair cels, Tectorial membrane and stereocilia bend
continually. Potassium comes in at apex and comes out at base. Hair cell pulsates.

22
.
=t~
SCRIPT: “The hair cells ibrations i i the brain.Your brain then

incerprets these nerve impulses as sound."

DESCRIPTION: Camera pan, 3/4 front high angle 2X close-up shot of hair cells. Afferent fibers
glow as signals go to brain. Efferent fibers glow as signals come from the brain.
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APPENDIX C
Evaluation

Name: Date:
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate
comments/suggestions.

1. Which describes you? Grad student Post-doc Faculty
Other:
2. Function of the Organ of Corti. clear unclear

Comments/Suggestions

3. Afferent and efferent fibers. clear unclear

Comments/Suggestions

4. Tonotopic map. clear unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. clear unclear

Comments/Suggestions

Thank you!



APPENDIX D
Evaluation Responses

Name: ‘EC’Z, Kam{dk Date: f:&b Z‘L( (?
Email: ege . Lqvnlau @) JTETUNWOLK. oy

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc Other:

Function of the Organ of Corti. unclear

/ i G N
Comments/Suggestions slows Mon te 1) hO"Q ‘]W nhm

< ovgw»cmh‘. Ts  sevhsu mored

> fort
Afferent and efferent fibers. unclear

Comments/Suggestions Aﬁa'fl- A ua'lsu d slew st and
i, Bk f i (s 7 )

[S]

w

t/r) a«()'bb

4. Tonotopic map. clear unclear

Comments/Suggestions N ;
N btk s wleov- “477

5. Depolarization and Hyperpolarization of the haircell. unclear

Comments/Suggestions ‘
Show tee mednarorensihre. chanrel —

Make e ericles andd /&W
(0 Uepp -

Thank you!

60



Name: Ma.H’L\q,u) 6—01&5% Date: F&b 22 oio
Email: YW atilew, ‘,sul)}mrolc’ w] Sow b fa | éé%
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1.  Which describes you? Grad student Post-doc Other:

N
2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. Afferent and efferent fibers. clear ( unclea;)

Comments/Suggestions i . o
ver l/\q_(,; Anmate G (OWS .uc‘,cu%m @ /[u,,,_“i-/f/ﬁ'u,u/_ ;’,_-‘uq?

4. Tonotopic map. @ unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. @ unclear

Comments/Suggestions

Thank you!
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, 5
Name: Cf Fh o U T Date: . Jyu//.
1ty ;

Email: /'( ;-‘7 nsr a8

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc  ~ fFaculty) Other:

2. Function of the Organ of Corti. clear unclear

Comments/Suggestions
3. Afferent and efferent fibers. clear unclear
Comments/Suggestions

,’-r.Jr""\/’ lyk‘\ CI/'A{

4. Tonotopic map. clear unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. /\’cl}ar ) unclear

Comments/Suggestions

Thank you!
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Name: ’ﬁ\ji . } rt Zp & T Date: 222 /O
Email:

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc Facul Other:

nOCE N5 O pineio] Pfo{ﬁ‘li? ™ <'ﬂ£f_~’ i ;,7?"-5.— j Covrapls l_}o ,,
whedue o e e For i""Jnrw) Yell wo Hho is o

2. Function of the Organ of Corti. cle unclear .
r +O\*o +0Pf o f? b("f‘orc +” Hleg

[ Yaw t "i:((
&7

Comments/Suggestions

3. Afferent and efferent fibers. (/yr unclear

Comments/Suggestions

4. Tonotopic map. : cleay unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. unclear

Comments/Suggestions

Thank you!



Name: M Date:. 9@3/} U

Email: r,u\w\vwvl’b S vt~ JJ\A.

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1.  Which describes you? Grad student Post-doc Faculty Other:

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. cle unclear
Comments/Suggestions '
‘bww)'\\, R S Jhiaen > % WA by o Heouk
a!L\«\\,Q DY
4. Tonotopic map. clear unclear

Comments/Suggestions

h“\\% R\H’)(\.L wor_ Jlb(.(\\‘)xm»\ \.:w\(J\'*«“\“M\‘W

5. Depolarization and Hyperpolarization of the haircell. unclear

Comments/Suggestions

V (,/\.\ \M\\ (3% Iﬁw}k ¥ M,M

Thank you!
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Name: S\,{{‘ Hn,lé Date: L/u/lo

Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

~
1. Which describes you?, Grad student Post-doc Faculty Other:

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. @ unclear

Comments/Suggestions

N
4. Tonotopic map. @ unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. unclear

Comments/Suggestions

Mooy spad  wop tae exflani, oy
Spel branshebinn B K b K e

Thank you!
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Name: Vthere [ ioé.z/m//ry Date: Z/ZL//Q
Email: i vhatl, robiihect o @ wtcsw thwrstenn,. o, e
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

- —
1. Which describes you? Grad student Post-doc Faculty Other:
2. Function of the Organ of Corti. ( clear) unclear
Comments/Suggestions

C le » £ =
3. Afferent and efferent fibers. clear \m\cl;ezy

Comments/Suggestions ,

o A rom b Féir 5y

—
4. Tonotopic map. / cLea}/ unclear
Comments/Suggestions Py
et ' A Lave Lig s ANwec i~ F P ceon e v
f’/“/"‘l b 7'/ ’froé, sec d 4o geu sbhowed vl reg.eq
5. Depolarization and Hyperpolarization of the haircell. .j:ly\ unclear

Comments/Suggestions

Wg(/-(>ﬁ4, nl S s

Thank you!
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Name: J(rl‘_‘lC’ Ve a1
Email: Knadip , 005 Nl ('1/

s SOk

Organ of Corti: The receptor organ of hearing

Which describes you? ¢ ’G@d student. \ Post-doc
29 Ao

- "\“' < S Woce \“.V‘quﬁ {ar e
Function of the Organ of Corti. i c;éir /" unclear
Comments/Suggestions
Afferent and efferent fibers. \cLe—;j/ unclear
Comments/Suggestions
Tonotopic map. clear  Cunclear>
Comments/Suggestions

couwd , Yoedlen €x 'a Nneo

Date: 2 / 22 ‘70

Faculty

N

Other:

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

v ed (;(,/0 Qi .’l,vf‘;r? o

Sugp Py

Could \ve LMo 2 /@»‘ G dne J,

i

Lo L

¢

'

aumation

Mabe a6d "Sound o e Whathang i Yo CIOES. Seotions

Depolarization and Hyperpolarization of the haircell. clear)

Comments/Suggestions

Thank you!

unclear
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Name: Date: 2-2 2 ° 200
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @d student / Post-doc Faculty Other:
2. Function of the Organ of Corti. clear unclear /
P L oo ey fo pect
Comments/Suggestions could e Ast oo UK ¢
) : Ur corclisd s
e (}SA{‘\ 9 wvin . Ve i
M)J‘.‘.'{
3. Afferent and efferent fibers. clear unclear
Comments/Suggestions
4. Tonotopic map. clear unclear

i - e
Comments/Suggesuoni'vf;jz:it‘z7 dewr %‘-f Orgoeezaliiy

5. Depolarization and Hyperpolarization of the haircell. clear unclear

+

1"' ‘..(_.
Comments/Suggestions T o2 b oo b per Vhiy {y{ Lt eA
V/M deete \r/"/:_) J‘vj{t«l-—'/ W‘, e D /‘A, ‘-
P ,m..w,ut.(e:' & M v #pect )
(

Thank you!



Name: N\ dﬂ ’Eﬁ‘oo\' Date: 2-{2.2./(6

Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @t Post-doc Faculty Other:

2. Function of the Organ of Corti. /cIe unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear

Comments/Suggestions

4. Tonotopic map. unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. (?@r\ unclear
Comments/Suggestions ' '
Thor WS oA wge wdn | Aamatcr /WMMWJ,
i ahawce/u%(%um MMH%CU%WM
d\{ blM/PlVL‘L/ ﬁmﬂB/ WL&[Q/ ’H\W{ mbne ooV

Thank you!
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Name: Date:
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

I. Which describes you? @ Post-doc  Faculty Other:

2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear

Comments/Suggestions
4. Tonotopic map. @r‘ unclear
Comments/Suggestions
Ry
5. Depolarization and Hyperpolarization of the haircell. clear < unclear |
J
Comments/Suggestions

— T WM o At b
U\t ov e Lt plx,w)(/.e.wL
S Ao,

Thank you!
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Name: WH \’B\DL(U Date: Z/ZZ! (G

Email: Pl , RO @ OT SCOUTy WesTERU, D0
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? </6'r;d student 7:) Post-doc Faculty Other:

2. Function of the Organ of Corti. @g}{' ~Dunclear

Comments/Suggestions

3. Afferent and efferent fibers. ( cleag)l} unclear >

Comments/Suggestions

Coold OS¢ Scute oL DETAL

4. Tonotopic map. QéTear) unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. clear unclear

Comments/Suggestions
ASoMes TAT THE A0DIEVCE HAS BASIC
NeoH (¢ € RACK (- @D - MICHT SPouD
SME Molde TIME EXQLANNG CHAESS

Thank you!



Name: M ALG- ¢ |, 1 B e ) ;  Date

A /
Email: : S,

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate /suggestions.
1. Which describes you?  Grad student Post-doc Faculty Other:
2. Funetion of the Organ of Corti. ‘clear unclear
Comments/Suggestions
3. Afferent and efferent fibers. clear © unclear
Comments/Suggestions
4. Tonotopic map. clear (_ unclear
Comments/Suggestions la 7,(( La ve, vt 3“‘;" ., A oy
fuspe A e
pU Bt g o { o YR wd Pl
v
5. Depolarization and Hyperpolarization of the haircell. clear unclear
Comments/Suggestions */! /
— Ml Lad N7 (¥ S W { "
/ } 4
T O & / £ bl
; N2, v golg ’ ;
KRN

Thank you!
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Name: H%W Hennas Date: 2 /22110
Email: gz o lennad @ CtBovlemes~— s

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1.  Which describes you? @ Post-doc Faculty Other:

2. Function of the Organ of Corti. @Iear\) unclear
Comments/Suggestions
3. Afferent and efferent fibers. clear unclear

Comments/Suggestions M-% cleas o 5
Y beul - et 1S d"\%ﬂ‘\“ .
¢

et ore . F
(Dda cooeils) 3OU 3t e 'KLZ/(‘) &Q/M
colors 2
)
4. Tonotopic map. @ea§ unclear
Comments/Suggestions
5. Depolarization and Hyperpolarization of the haircell. clear unclear

Comments/Suggestions
p=-222> 4 o i
vor just Shizs i) )CCJM,&DO—\ e f{oho wepo— (

kﬁpv,pdw/ eatie~y O

Thank you!
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Name: 4"’%/ /yﬂ//é// Date: 2"22 -~/9
Email: ¢ /) W/aﬁ/@uf!o%ﬂw edec

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other: N
Function of the Organ of Corti. unclear

23
Comments/Suggestions
3. Afferent and efferent fibers. clear unclear
Comments/Suggcstions
oy viorke- Tt vy aan
/Q—»Jv"y Gt crmnechins |
4. Tonotopic map. clear unclear

Comments/Suggestions

L‘//?‘ e A Abrene Zwﬁi’ez_ém vs L/( ooy Crrags 7

ijl A
5. Depoldtization and Hyperpolarization of the haircell. clear unclear

e
Comments/Suggestions

MWWM//G/M/'”;W %V"[“’I”‘”“’
W MWQM‘WWWM»

Thank you!



vame: Dosrga Foulehretdinevo bue: 2[22]10
Email: mgq Fadduredd iweva @ udsetdlvmendes edix
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Post-doc  Faculty Other:

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear
Comments/Suggestions

Jlu.&(l)e,'c{ww(d be good to fell a LilMe Wi} merc
about e impifseo g0 Chamel  wgoe 4. dhon.
v,

Bud i Jwat ~h
4. Tonotopic :nb;p.\)u unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. unclear

Comments/Suggestions

(Giood JOL '

Thank you!
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Name: Donc/l Shi~g'¢ Date: 2122/ 70
Email; Do /o//e Shing € @ Gt Sbuth wrstern
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other:

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear

Comments/Suggestions

4. Tonotopic map. unclear

e ‘H—& mort M vl
g : 7] j *,v,;q,,u', A ints wavt? ald

db[/}};( hevo e nbraioa 57779
5. Depolarization and Hyperpolarization of the haircell. ch ol

Comments/Suggestions

7 would ék“?{‘ e io1sting gedists Vi ackualion

Thank you!



7

OO

Name: ¢ R VA Ty Date: L// z o)
Email: Sonol - TnaXor(® WTSoubnurealacn

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? < Grad student | Post-doc Faculty Other:

TR
2. Function of the Organ of Corti. clear ', unclear

i
Comments/Suggestions L

3. Afferent and efferent fibers. unclear
Comments/Suggestions
4. Tonotopic map. clear ) unclear
/
Comments/Suggestion _//
5. Depolarization and Hyperpolarization of the haircell. | clear unclear
Comments/Suggestions

. s \ L\ U\“

[\ L, tiue J i oW

¢ o as || wstros

very weod on‘himo*‘o'\“ I+ wite
S

W iroy sk rask -

Thank you!



Name: Mn- 4 3:»‘””\.»1 124

Email:

Organ of Corti: The receptor organ of hearing

Date:

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

Which describes you? Post-doc

Function of the Organ of Corti. @ unclear

Comments/Suggestions

Afferent and efferent fibers. cle unclear
Comments/Suggestions
Tonotopic map. 1 unclear
Comments/Suggestions

Depolarization and Hyperpolarization of the haircell.

Comments/Suggestions

Thank you!

Faculty

Clear

unclear

Other:

- pecd o #c

/i’rwn/.f/‘*fj

£ mos v
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Name: N\V\\Q %6’( Date: 2/27{./0
Email:

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1.  Which describes you? ‘G@ Post-doc Faculty Other:
S~

2. Function of the Organ of Corti. @a' unclear

Comments/Suggestions

3. Afferent and efferent fibers. lear) unclear

Comments/Suggestions

4. Tonotopic map. unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. unclear

Comments/Suggestions

Thank you!
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Name: Date: ). Ll b
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad s\uﬁn Post-doc Faculty Other:
7\
2. Function of the Organ of Corti. { cle&};) unclear
Comments/Suggestions

3. Afferent and efferent fibers. @ar ) unclear

Comments/Suggestions
/
4. Tonotopic map. Q:le}v> unclear
Comments/Suggestions
5. Depolarization and Hyperpolarization of the haircell. clear | unclear
Comments/Suggestions

Thank you!
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Name: YU FU Date: 2/ 22/79/‘)
emaic {, [y @ UTSauthweston. ol

Organ of Corti: The receptor organ of hearing
Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you?  ; Grad st@ Post-doc Faculty Other:
N

2. Function of the Organ of Corti. unclear
Comments/Suggestions
3. Afferent and efferent fibers. lear unclear
Comments/Suggestions
4. Tonotopic map. clea) unclear
Comments/Suggestions
. &
5. Depolarization and Hyperpolarization of the haircell. clear unclear
Comments/Suggestions

Thank you!
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Name: ﬂfﬂﬂ}l/// A—VLW/ Date: 2/,72//()
Email: '

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

N
1. Which describes you? éfad W Post-doc Faculty Other:

2. Function of the Organ of Corti. clear unclear

Comments/Suggestions L //

3. Afferent and efferent fibers. @ unclear
)

Comments/Suggestions

//
‘/
4. Tonotopic map. | clear unclear
Comments/Suggestim%
S. Depolarization and Hyperpolarization of the haircell. clear unclear
Comments/Suggestions

Thank you!
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Name: Tf SSe \/\ Ui Date:
Email: KVW\M‘@ 5 Q’f"f/c‘l/\ . %

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other:

2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. Afferent and efferent fibers. @ unclear

Comments/Suggestions

4. Tonotopic map. @ unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. cleay unclear

Comments/Suggestions

Thank you!



Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? ,” Grad student Post-doc Faculty Other:

/

N

2. Function of the Organ of Corti. //(519 unclear
{

Comments/Suggestions

3. Afferent and efferent fibers. | clear) unclear
Comments/Suggestions -

4. Tonotopic map. ~clear- unclear
Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. @ unclear

Comments/Suggestions

Thank you!
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Name: AQL Date: MVO

Email:

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other:

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. @ unclear

Comments/Suggestions

4. Tonotopic map. unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. clear unclear

Comments/Suggestions

Thank you!
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Name: OLV\%V(K\ OZ L?'M.(k Date: 7//2 2/\0
Email: AM;[/{.QZ louv»/\@ U Srnfhantstorn @qu

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Faculty Other:
2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. 5fferent nd efferent fibers. @ unclear
Y

Comments/Suggestions

4. Tonotopic map. @ unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. @ unclear

Comments/Suggestions

Thank you!



/
Name:  “[achors Date: 2/22/,>
Email: -h.,(lnﬂna ooy (e

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? (Grad student/i‘ Post-doc Faculty Other:

2. Function of the Organ of Corti. @ear unclear
Comments/Suggestions

3. Afferent and efferent fibers. clear (uncleeir
Comments/Suggestions

4. Tonotopic map. clear (anclear
Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. clear [ uncl}y
Comments/Suggestions

Thank you!



e Clegamic Ch e 222 [0

Email:
Organ of Corti: The receptor organ of hearing
Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc Faculty Other:

2. Function of the Organ of Corti. unclear
Comments/Suggestions

3. Afferent and efferent fibers. clear
Comments/Suggestions

4. Tonotopic map. unclear
Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. unclear
Comments/Suggestions

Thank you!
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Name: Cla(l\f '_'7,1 Date: AI&D._IID

Email: carl\,, helo® uiouth weoten. e d u

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc Faculty Other:,

2. Function of the Organ of Corti. <;:lear unclear

Comments/Suggestions

3. Afferent and efferent fibers. Cclear\ unclear

Comments/Suggestions

4. Tonotopic map. (/clear ) unclear

Comments/Suggestions

-
5. Depolarization and Hyperpolarization of the haircell. & CIQ unclear
P

Comments/Suggestions

5 \ s o P
Vony Clean =~ amim abme © Veapok AWJ(A,!J“,'?""/"\‘C “’e"_‘:
.‘-.f",-‘ JL;{MQ . Nice {lo‘p - MOV -{rom ?M"“’L :

S?:u;.', \/% uLM.«

Thank you!
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Name: &VW/ S+, A#c';('// Date: Z‘/‘ZZ/’// v
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

\
1. Which describes you? Grad student " Post-doc Faculty Other:

2. Function of the Organ of Corti. . clear. unclear

Comments/Suggestions

Tl 567"0.4:"3 ia«k/ ~ ﬁw SC€ceo g

whase #ewl  was o S bing  and
7 i ;
W AT PINE &%) M'( . j v 5€et«—v_ﬂ:,
3. Afferent and efferent fibers. clear unclear
Comments/Suggestions
4. Tonotopic map. cl}af; unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. ( clear unclear
Comments/Suggestions /4)/ . yU" _/;_-} + <ho e ‘(/« Ao / ox

I haanels, o /.)L,I/‘( /14(/4
Feo— gt 2

Tleer

b‘-f/\ ;),anj >4

= \

P D YR L haic 1e)
- o en  We (e 2

< he g/
Thank you! )
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Name: Date:
Email:

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate cc /suggestions.

1. Which describes you? Grad student Post-doc Faculty Other:

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. @ unclear

Comments/Suggestions

4. Tonotopic map. unclear
Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. clear unclear
Comments/Suggestions

T sh owr ledwems had leagnig fools

Aol Gread oz e saha
%Zﬂ’ € view. Loed how & wenk Ao

vem biod ey 310 oy cheac
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e bobord cosey Putlfe
Email: @ UL, EDY

il i i a s B
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other:
2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear

Comments/Suggestions

4. Tonotopic map. ﬂ@ unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. unclear
Comments/Suggestions - agi]l P(ovi&_ more clear :wﬁmy,:m abox how KF (L&ﬁo»\'lg)
1sabe to oct Ahfbla"ik the hatred|
&%\ 'sthie. Sugaestiond &,:‘»? + P‘Je(_cs o‘gtu« cl,a nét trewslaxe we,” oY) QUImRTom,
BSFC«S‘J fin Aweé‘t‘l!— HordEons (fum“e.) T?aw'rtien.o es h&.?r"dﬁ{_(MA
.{,‘W Somme chigices (fum“e_) are aknrd %ra Scievice crouJ Aud

Sem wnm

WAL L lé‘/ Thank you!
CLM;;W{:Z éet‘z!eev\ es—!} (sle bosd at«amm&) awd lore (Cochler 20d Yoteeed )

Ldeemy very dotinct duve b Iz/utc ¥ texture chotes Thig fods 2 6¢ sukuard
p@y Hiee Ua%
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Name: Date:
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1.  Which describes you? ( Grad student) Post-doc Faculty Other:

2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. Afferent and efferent fibers. @ unclear

Comments/Suggestions

W&J&)@mﬁﬂmwm&m%mw
dsgarding, on qpusl gk ouddnte

4. Tonotopic map. @ unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. @ unclear
Comments/Suggestions

oM~ OISR Nosnadnen depmuck oo

Govene
L dowo.

Thank you!



Name: DAVID Teoﬂpff&o5 Date: )'?/2 L/[O
Email:  Vavid. KowM e %+50W7’¢IMW.ZJA‘_

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? ((ﬁ?tl[d@ Post-doc Faculty Other:

2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. Afferent and efferent fibers. clear @

Comments/Suggestions

(owu‘elﬁizah mm;tw
gg,,\mﬂ wong OT euch . Why oo
He dlrent Flown /Ww-y?

4. Tonotopic map. unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. clear
Comments/Suggestions

b Ho by floo KT bt 7

Thank you!
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Name: E,¢° - Jun HMJ Date: T2b. >» ov/D

Email: . -

107 jTar, g @ Utovcthuios orn, Odve

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other:

2. Function of the Organ of Corti. @eg unclear

Comments/Suggestions
3. Afferent and efferent fibers. clear @ﬁq@
Comments/Suggestions

Use  ditdoneT o0 1D Ghd ok g afforeT [ Etferest fiLer;

4. Tonotopic map. @@ unclear

Comments/Suggestions
5. Depolarization and Hyperpolarization of the haircell. @ear ) unclear
Comments/Suggestions
belter o b 8 wns (I (&7 )

Thank you!
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Name: ‘fﬂ”/ /\J/w Date: 07%27///0
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @d st@‘ Post-doc Faculty Other:

2. Function of the Organ of Corti. @ unclear

Comments/Suggestions

3. Afferent and efferent fibers. clear cle

Comments/Suggestions

| gt e e Bl ol gt~

4. Tonotopic map. clear @

Comments/Suggestions .

| rtrmimbis (¥ borg rndfiacl | bt (o] b
- h 4 hnohpn o Fi baac

Wridpe T NWW’;‘_ s o W%H r— e aa

5. Depolarization and Hyperpolarization of the haircell. @ unclear

Comments/Suggestions

Thank you!
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oue: /2242010

Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? @ Post-doc Faculty Other:

2. Function of the Organ of Corti. clear unclear
Comments/Suggestions

3. Afferent and efferent fibers. Clear unclear
Comments/Suggestions

4. Tonotopic map. clear unclear
Comments/Suggestion!

5. Depolarization and Hyperpolarization of the haircell. unclear §
Comments/Suggestions ﬂ # &k
ok b S mooTher post
Shov A

.y le ‘
Transtions " T‘\c (a J\am\ !

\

\

\

\

Thank you!
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Name: NWWEDTT  SRIKXATSEIT) Date: 2

~ lLl J2oto
Emai. Wy V12w Jakdbmse (@ Wit hneo@rin e

Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1.  Which describes you? Grad student Faculty Other:

2. Function of the Organ of Corti. clear unclear

Comments/Suggestions

NERL GEMVTIECLY  DWNE

3. Afferent and efferent fibers. clear

Comments/Suggestions NOT CL 6‘%
GRECReNT AXG \o7  pette TV

4. Tonotopic map. clear clear

Comments/Suggestions —_ Mwl"" k ﬂs) what™ e )\n)o\,‘/\v\\
o sordl  Uhomvedgudh b e }L:/a{a ]

) low = s/ sl \«AV\PCM7
i mé(““““w““l“ bisetl e

5. Depolarization and Hyperpolarization of the haircell, unclear
Comments/Suggestions u
- - | SR e dhe wewes
LS PR \/6;“ \\l\(/tl_ﬂ » Nt € =

Plawed ol fre o)

Thank you!
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Name: MAHN‘A Mnksimm/ﬁ Date: ﬂai/o'u/ﬂﬂ
Email: Harina Melssmond) U7 Potfwestien . ey
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc Faculty Other: M&L I% W

2. Function of the Organ of Corti. @') unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear

Comments/Suggestions

4. Tonotopic map. unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. @ unclear

Comments/Suggestions

Gt k!

Thank you!



Name: Date:
Email:
Organ of Corti: The receptor organ of hearing

Please indicate if the following points are clear or unclear, and add appropriate comments/suggestions.

1. Which describes you? Grad student Post-doc Faculty Other: WQ

2. Function of the Organ of Corti. unclear

Comments/Suggestions

3. Afferent and efferent fibers. unclear

Comments/Suggestions

4. Tonotopic map. unclear

Comments/Suggestions

5. Depolarization and Hyperpolarization of the haircell. lear unclear

Comments/Suggestions

Thank you!
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