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In an effort to develop an improved teaching resource for female pelvic anatomy, this study
tested two versions of a new training aid on a group of forty-one students for comparison.
One strategy was paper-based and the other was computer-based. The web-based
computerized model had two modules, “Pelvic Support” and “The Vulva and Perineum.” The
modules contained text, video, animations, quizzes and interactive colorized images. The
student could roll the cursor over a term and bring up a highlighted structure in the image.
Animations demonstrated hard to explain pelvic movements. Videos showed clinical

procedures. The computerized model was compared to a paper-based model with the same



text and images, but no videos, animations, color or interactivity. A randomized trial was
conducted giving each student one module in paper form and one module in computerized
form. The study used a pretest, posttest and follow-up test to measure the change in learning
with each training strategy. A questionnaire was given at the end to assess opinions of both
models and another to assess their opinions of the elements found in the computerized model.
There was no significant difference in the ability to learn with a computerized dynamic
format or a paper-based static format. There was a difference in the students’ preference for

the computerized model.
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List of Definitions

3d animations —Illustrations that do not look flat and are coordinated to produce movement.

Application — Computer program in information technology that is written to perform a
specific purpose.

Banner — Graphic at the top of a web page to hold the title, logo, navigation buttons and other
information.

Burn — Write computer data to a compact disk.

Button — Icon, picture, word, or number that links to another picture or page.

CD - Recordable compact disk on which computer data (text, web sites, videos, games,
graphics, statistics, etc.) are written and stored. They can be written over or added to.

CD-ROM — Compact disk with read only memory.

Code —To write a program (v.); Collection of machine symbols that represent data or
instructions for operating a computer program or application (n.).

Dreamweaver MX® — Application that allows a designer to create a web site quickly,
integrates other applications such as Flash® and contains code for many complicated
operations.

Feedback — Answers, scores and explanations that automatically appear on the page in a
separate window when a quiz is taken.

Fireworks® — Computer program that allows for easily creating graphics and designs that can
be exported into Dreamweaver® for finishing.

Flash® — Computer program that allows a designer to create an animated 2d movie. It is

easily imported into Dreamweaver® and put on a web site.

Xiv



Frames — A Web page element like a pane that compartmentalizes contents. Several panes
appear in one browser window. Each frame is a Web page. When a link is clicked in one
frame, the other frames do not change. Allows navigation buttons, logos, links and
graphics to always be visible while visiting other pages.

Front Page® — Application that uses frames to make websites.

Hyperlink — Synonym for both link and hypertext link, a connection within or outside of a
web page.

Icon — Visual object that represents a program or site and uses the path to that program when
clicked by the cursor.

Interactivity — Series of changes that occur when the user clicks on buttons or when the arrow
keys or enter key is used. Allows links to work, windows to pop up, menus to drop down,
illustrations to change, and text to appear.

Interface — Interconnection of windows and pages in a logical order to establish a website or
other working computer program.

Levels — Hierarchy of pages in a website: Home, Secondary Page, Tertiary Page.

Link — Selectable connection using hypertext to switch from one picture to another, such as a
word or object to another word, a page or a web site.

Mac — Macintosh brand of computer that is known for excellent graphic work.

Macromedia Shockwave® Player — Plug-in that streams video and sound to display complex
and elaborate movies, i.e. player, for Windows and Mac operating systems.

Maya® — Application that allows a designer to easily produce a 3d animation.

XV



Menus — List of links that appear in a separate window when the menu button is clicked or
rolled over with the cursor.

MS Office® — Application to do tasks necessary in business or an office, such as Word,
Excel, and Power Point.

Navigation — Movement around a website or an application by clicking the cursor on a
button.

PC — Personal Computer that is not a Macintosh.

Photoshop® — Application to edit photos, draw graphics, and add colors, layers and type.

Plug-in — An application which does not come with a program but is added in order to run a
variety of movies, such as QuickTime®, Real Player and Windows Media Player.

Premier Pro 1.5® — Application to produce movies on computer using pictures, video, music
and animations.

QuickTime® - Plug-in to play animations and video produced in Flash®, Premier Pro and
other programs.

Roxio-Toast® — Application to burn a CD.

Scroll — Exposing other parts of a page by clicking on the scrollbar to the right of a page.

Search engine — Function such as Google™ and Dog Pile™ to find a subject over the
Internet.

Site — Location of a group of web pages linked to an index or home page.

Site map — Picture of how a web site is linked together.

XVi



Slice — Section of a web page organized by the code or application to instruct the computer
how to display a graphic image on the computer screen. Slices are grouped to produce a
web page. Individual slices can be edited without affecting other slices.

Template — Underlying design or plan for a page that is the same from page to page. Editing

the template edits every page based on it or linked to it and maintains consistency.

XVii



CHAPTER ONE
Introduction

THE DEVELOPMENT OF AN INNOVATIVE APPROACH TO TEACHING

FEMALE PELVIC ANATOMY

Background

Between preclinical medical school anatomy classes and residency and fellowship, many
years pass. Students typically have not studied anatomy for four years. Much of the anatomic
knowledge is forgotten. They also need more specific anatomic teaching in their specialty of
obstetrics and gynecology. Students, fellows and residents need a refresher course in
anatomy because of the number of years since their gross anatomy course as first year

medical students.

Thesis Research Problem

Computers are abundant upon college campuses. Students of today have become very
accustomed to using computers. One study found that students had used personal computers
for more than three years. (Khalil, Lamar, and Johnson, Using Computer-Based, 70) Many
courses taught today have a computer-based component to aid learning and comprehension.

The Department of Obstetrics and Gynecology at the University of Texas Southwestern



Medical Center wanted to have a computerized component for the anatomy class. The
program needed to cover specifically four areas: a pelvic anatomic explanation including
anatomic illustrations, several videos of fresh cadaver dissections, animations showing the
concept of anatomical movements, and videos of common obstetrical and gynecologic

surgical procedures to provide clinical correlations.

It was necessary to create such a computerized training aid to achieve this goal. The training
aid needed to have illustrations based totally on female cadavers. New illustrations needed to
be produced to accurately show the desired structures and structures that are hard to
distinguish in cadavers. Photos of fresh cadavers were needed instead of photos based on
cadavers that are not fresh and have become stiff. Stiff cadavers don’t present a realistic view
of the way structures look in living tissues. In addition, videos of procedures on fresh
cadavers would look and respond more like living tissue and better prepare students, fellows

and residents for the operating room.

The research question was: is it possible to create a computer-based program that integrates
anatomic explanation and illustrations, videos of fresh cadaver dissections, animation, and

videos of common obstetrical and gynecological procedures?

Significance

Obstetrical and gynecologic students, residents, and fellows will have an interactive training

visual which is more precise, represents life, avoids repetition of older material, is specific to



the female pelvis, and satisfies the requirements of the obstetrical and gynecologic practice.
This training visual will aid in anatomic instruction in the dissection lab. This training visual
will be in the form of a web-based curriculum on a CD-Rom, which will be distributed
around the country to medical schools and research institutions and possibly be put on the

Internet.

Solution

| created a web-based educational program to be used as a model for a larger program of ten
modules. It was designed to be used to train obstetrical and gynecologic students, residents,
and fellows to identify the anatomy of the female pelvis, topographical relationships of the

anatomy, movements and clinical procedures.

Obijectives
1. To prepare a web-based interface that can be used for ten modules.
2. To organize the text in easy to read sections.
3. To design a way of letting users know where they are and where they have been in
the module.
4. To design an interactive test for each module, with feedback and a total score.
5. To make interactive labels for illustrations and text.
6. To prepare an interactive interface with the animations and video.

7. To evaluate the effectiveness of the module by testing it on the target audience.



CHAPTER TWO
Review of the Literature

OVERVIEW

The Problem

There is a great number of websites on anatomical subjects that can be accessed by computer.
Most of the anatomical websites were on the brain, the skeleton, the extremities, and the
torso and could be adjunct material for a class. Some of the sites were about female pelvic
anatomy, but were not designed for use as a course. Many of the latter were single pages put
out by universities for patient education. Some pelvic anatomy pages were single-page
chapters of a larger atlas. There was a scholarly article in an on-line journal, which detailed
female pelvic anatomy. There was nothing in electronic media that could be used as a manual

to study female pelvic anatomy.

RESULTS OF SEARCH

Papers on Computer-based Learning Aids

Two papers were found on a project similar to Interactive Female Pelvic Anatomy, written

by Khalil, Johnson & Lamar. Sixty-four veterinarian students in a comparative anatomy class

were to study the canine skull and digestive tract. Half studied a CD training aid and half
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used a paper-based. A pretest and posttest were given to measure learning. The two strategies

were then evaluated.

The first paper was “Using Computer-Based Interactive Imagery Strategies for Designing
Instructional Anatomy Programs” (Khalil, Johnson & Lamar). Students expressed positive
attitudes towards computer-based training strategies. They felt the self-directed aids

enhanced their learning. They felt the interactive images were helpful

The second was “Comparison of Computer-Based and Paper-Based Imagery Strategies in
Learning Anatomy” (Khalil, Johnson & Lamar). They found no significant difference
between the two strategies, computer-based and paper-based. Students had a preference for

the computer-based strategy.

Electronic Media: Websites

Anatomy Websites

Visible Human Server (Prof. R.D. Hersch) has interactive atlases in seven categories. The

site offers a “virtual anatomic construction kit” to view the human body in slices and sample
animations made from the slices. It is not a training aid or a laboratory guide. The site is an

anatomical data set licensed from the National Library of Medicine Visible Human Project,

Prof. Ackerman. Figures 2-1 and 2-2 show slices and a sample animation based on a slice.


http://visiblehuman.epfl.ch/team.php?PHPSESSID=84f93fbd04fda36a559872c2d2df9045
http://www.nlm.nih.gov/research/visible/

@EFFL- hitp

Visible Human Stice Viewer

Figure 2-2-1. VHS, transverse slice. Figure 2-2-2. VHS, sagittal slice.

Online Atlases

Online Atlases, Digital Anatomist Project, “Brain” (John W. Sundsten, is a site with 2d and

3d views of the brain, MRI scans, computer reconstructions and 3d animations. It also has a
“Neuroanatomy Interactive Syllabus” to accompany the brain section with 27 chapters of a
page each. There are also two other sections without syllabuses in the Online Atlases about

the thoracic organs and the knee.



temporal lobe

inferior horn of lateral ventricle

u

Figure 2-3, Online Atlases. “Brain,” animation still.

Anatomy Modules (Webmaster Michael L. Richardson, M.D.) has eight modules available
such as “Normal Knee Anatomy 1”, and “Normal Distal Thigh Anatomy 1” which each has

one page of text; the latter includes a thigh animation of slices from Visible Human Server.

University of Washmgton
Diagnostic Rachology Renidency Programs

Normal Knee Anatomy

Bones

First, some casy anatomy. ths sagitval T1-weighted MR i through the mercondylar noteh. The
fiesar and fibia, are shown as brght structures (due 1o the bright marrow fat signal wath Jots of
Frebons) surreimded by the tin black run of costseal beae, whoch has relabively fow protont

The patella is seen anterior to the feamur The dark siruchae eending upward from the patella is the
quadriceps tenden (g). The durk sructure extendng caudad Fom the patella down 1o the thial
tuberosey 15 the patellar kaament (p). sometmes called the patellar tendon If one thanks of the

Figure 2-4, Anatomy Modules, “Normal knee anatomy 1”

Anatomy Atlases, Digital library of anatomy information (Curator: Ronald Bergman, Ph.D.)

has an index with a poster of illustrations of regions of the body. Click on one to get a list of



illustrations of that region, and then click on one of the small illustrations for a large

illustration. It is a good source for pictorial information.

} Anatomy Atlases: Atlas of Human Anstamy: Plae 13: Figure 1 - Moilla Firefox EIEER

J Aratamy | Radiology Anatamy | Anatsmy Atias - Atlas of Human Anatomy - Anatemy Atiafl (=] [ 51 K0
Be Bt Yew go Bookmaks

He LR Yew Go Qoomals Tooh e

3 g - & S 5
o - 5 O ) [ e matoen st ongmmotinatomy e e dow i M T ¥ ¥ DG

Cutome Lrks | Fres Hotral |} Gedrite | Wik Marketplace L) Wi Mecks || Wirdoes Cumtorgs Lrks L Froa Motral L Sedesty L1 Wirekows Mrtatplace | Windows Micks | Wiy
Gonogle » = 4 Saweh - g TE T Ok - 4 Aumrk T ¥ s 5 (eoigle - ¥ 44 Sewch - @ X0 crea - & ik 4 cpmers. -
KCaMots Pk St Puge | L1 viabie Human Server | WiKgE Aratomes e | L) Anatomy Moduer | Arenomy | Radok— 0 L Pa WOgRS Arstomet rs.-| () Wkcy Hoddes Aoy Al A E

Atlas of Human Anatomy

Teanslated by

Doparimnts of Pdiaics, Anstorsy mnd
Cell Buclogy, ind Newslegy

Cotmpner wnl Graphar Speciakist
Bl L Hates, BES

eh Dieveboper

Vitzal Haoped

The Usiversary of fowa

Thes atas o tralatnd from e origmal

Figure 2-5-1. Anatomy Atlases, index. Figure 2-5-2. Anatomy Atlases, body regions

with labels.

Gray’s Anatomy of the human body (Yahoo Education) is a scholarly atlas of the entire

human body with many pages. Figure 2-6 is one page of a discussion of the bony anatomy. A
search engine at the top allows you to search any other anatomical structure found in Gray’s

Anatomy. Or you can navigate to some other field of science. It reads like an encyclopedia.



- of Female Pelvic Area || University of Maryland Medical ... | [ NewYork-Presbyterian Hospitd... | ¥»Gray's Anatomy of the Hu...

The Superior Circumference.—The superior circumference forms the brim of the pebis, the 5

included space being called the superior aperture or inlet (apertura peivis [rminoris| superion
Fig. 238). It is formed laterally by the pectineal and arcuate lines, in front by the crests of the
pubes, and behind by the anterior margin of the base of the sacrum and sacrovertebral angle
The superior aperture is someswhat heart-shaped, obtusely pointed in front, diverging on either
side, and encroached upon hehind by the prajection forward of the promantory of the sacrum
It has three principal diameters: antero-posterior, transverse, and oblique. The

posterior or conjug i ter extends from the sacrovertebral angle to the
symphysis pubis; its average measurerent is about 110 mm. in the fernale. The transverse
diameter extends across the greatest width of the superior aperture, fror the middle of the
brim on one side to the same point on the opposite; its average measurement is about 135
mrn. it the fernale. The oblique diameter extends fram the iliopectineal eminence of one
side to the sacrailiac articulation of the oppasite side; its average measurement is about 125
mm. in the femnale.

Fi. 238 Diameters of superior aperture of lesser pelvis (female). (See enlarged image’

The cavity of the lesser pelvis is bounded in frant and below by the pubic symphysis and the
superior rami of the pubes; above and behind, by the pekic surfaces of the sacrum and

coceyy, which, curving forward above and below, contract the superior and inferior apertures of
the cavity; laterally, by a broad, smaoth, quadrangular area of bone, corresponding to the inner
surfaces of the body and superior ramus of the igchium and that part of the ilium which is

below the arcuate line. From this description it will be seen that the cavity of the lesser pebvis

is a shart rureed manal considerahly deeoer nn its anstarine than onits anterine wall I

Figure 2-6. Gray’s Anatomy of the human body.

Female Pelvic Anatomy: Basic Organization and Clinical Considerations (Ohio University)

is a web site with 14 pages and 13 illustrations from Netter with no discussion.

Uterus, Uterine Tube, and
Ve

* leTint = ulerine v.
E 1AM 3. * DVanan v.
= vaginal * vaginal v

Figure 2-7. Ohio University with Netter images, no discussion.
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Curriculum Aids

Core Curriculum Syllabus, Review of Anatomy (Bobby Alford) was much like a book posted

on line: a person had to scroll down the text to read it all. There were some illustrations

interspersed in the text, but they were simple line drawings and had no interactivity.

Ear
Eoth functionally and anatomically, it can be divided inta three parts.

Middle Ear
Dssicles
(Malleus, Ineus, Stapes)

Semicircular Canals

Facial Herve
i

"™ Cochlear Nerve
T~ Cochie
Eustachian

i \ Tube
Far Canal Iliddle Ear
Tympanic
Membrane

A. External Ear - that portion external to the tympanic membrane. It serves
chiefly to protect the tympanic membrane, but also callects and directs
sound waves and plays a role in sound localization. The skin of the external
ear normally migrates laterally from the umbo of the malleus in the tympanic
membrane to the external auditory meatus (at a rate of 2-2 mm per day).
This is a unigue and essential mechanism for maintaining patency of the
canal

+ The Auricle - elastic cartilage coverad with closely adherent skin.
The configuration 15 intricate, and extremely difficult to duplicate

= M\ Scaphoid Fossa

Figure 2-8. Core Curriculum Syllabus, “Ear.”

Patient Information Websites

HON, Health On the Net Foundation (Economic and Social Council of the United Nations) is

an international interface connection for patients to research health and medical webs. Click

on a topic like medical illustrations, encyclopedia, or medical literature and follow links to
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the topic. One link was Anatomy of Reproduction, containing several pages with simple

illustrations and text (which are protected from being copied).

Health Information, Other Health Topics, Gynecological Health, Anatomy of Female Pelvic

Area, (Ohio State University Medical Center) is an informative and thorough site for patient
education about the female pelvis, showing one illustration with terms and definitions
(Figure 2-9). Links to gynecological health topics are listed down the left, which link to

many pages with discussion. It has links to hospitals, research studies, etc.

woum  spoutus

Tt ahocton
Hosphals & Services

T \hetemy of Female Pelvic Area

Figure 2-9. Ohio State University Medical Center.

Gynecological Oncology (University of Maryland Medicine) consists of one page with an

illustration and definitions, which serves much like a directory. There is a link to a glossary
of cancer terms and links to the university, clinics, doctors and other related places (Figure 2-

10). This site is for patient education.
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W U

UNI\’ERSITY OF MARYLAND MEDICINE | 1-800-492-5538 |
@ —

o S o i | o s |
M"mq ey Gur Minsion - Lmad This Paga Contact Uy

Pl Gynecological Oncelogy
Oncalogy

Farnale Pebic Area
Anatomy
Genperal
Gynetalogical
Cancers...

Anatemy

Related Resources
Within UMM
Grepndiurn Cancar
Centar

Women's Haahh

endometrium - the lining of e serus

Figure 2-10. University of Maryland Medicine.

Gynecological Health (University of Utah) is typical of the previous two sites with one page,

a basic illustration and links to a university and clinics.

The Anatomy of the Female Pelvic Area (New York-Presbyterian Hospital) is one page with
definitions and no illustrations; the links along the left side are an index and glossary, and

along the right links to many different associations.

Online Journals and Articles
“Contemporary views on female pelvic anatomy” (Barber, Matthew) is a scholarly article in

the Cleveland Journal of Medicine. It has the quality of illustrations and the thorough type of

discussion planned for the Interactive Female Pelvic Anatomy project. It is formatted as an

article with no interactivity or links.
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FHGLIFE 3. Daguasty sfdig o) Wi T ERONE MOOTEn e of
B Bl peebvic Miww o mugyedic rencnonc+ e of e
[ B T PR 2] il i) il LIl 1 -
it i o e bevlan' nd e i el el e Ut
TP AR i O W W B e, Dy e, G,
e Loy el posiarion vew off e b a0l miede obirasor
i PR ] Body peba Liness TGN IRoeTy whew

TIGUREE, 4. Jagtiat vhew of the pels e e aterial o) )

Such confpuralioan we w0 noie Olien N Wi

wiith pelvic organ prokignes | Ban o Ehose with noeeal
l""'h-"'j-' mpmup.l;w!.ut ¥ dawrd i pllorn are Fncourts e 1Fal the levator

anl e bes are Inenerated solely by @ mesrve traveling
PR BAIRTRAR N TUC BEIAAS C1AND LIS EF R SR T NA————

Figure 2-11. Page from an article (Barber, Cleveland Journal of Medicine).

Electronic Media on Computerized Disk

CD-ROM included with textbooks and syllabuses

Fundamentals of Anatomy and Physiology (Simon & Schuster) included a disk with the
textbook. “Contents” took you to chapters coordinating with the textbook. “Tutorials” held
3d animations. “Cases” offered a pretest with immediate feedback and then a case with more
questions to answer. “Tools & Techniques” gave additional diagnostic information.

“Glossary” contained definitions, links to text and audio pronunciation.



FUNIFAMENT.

\natomy & Physiolog

FOURTH EDITION

HEARTBEAT

[click to tinue]

Figure 2-12-1. Heart animation. (Anatomy & Physiology, Martini).

Anatomy & Physiology.,....ue

RETURN TO: This case study presents a clinical situation related to the heart. Before beginning the case, answer the following
Chapter 1~ questions by clicking on the answer. These test vour understanding of the background necessary to successfully

Go to Chapter complete the case.

START CASE

2. The following structmres can be arranged into the correct order for the flow of bload entering the
heart from the systemic circulation. Identify which of the responses arranges the stuctures mto the
correct order.

1. Aeorta

2. Left atrium

3. Left wentricle

4. Mitral valve

5. Pulmonary trunk
6, Pultnonary vein
7. Right atrium

8. Right ventricle

9. Tricuspid valve

Figure 2-12-2. Pretest with immediate feedback (Anatomy & Physiology, Martini).
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The textbook, Biology (Campbell, Reese) includes a CD that has several interactive quizzes:

pretest, activity and chapter quizzes which are graded by a “Results Reporter,” and “Essay
Questions” which are accessed on their website. Most of the available activities are accessed
on their website and require the student to sign in with a password. “Activities” requires the
student to download a plug-in, Macromedia Shockwave® Player, which doesn’t work on
every computer. Features available only by logging onto the book’s website are “Chapter
Review,” “E-Book,” “News,” “References,” “Art,” “Videos” and “Instructor Resources”.
Case studies could be studied and essay questions answered but they would have to be e-

mailed to students’ teaching assistants to be graded.

©) Campbell Biology - Mozilla Firefox ]

File Edit Wew Go Bookmarks Tools Help

<Z| - - @ | @ |_. fle: /4/E: fchapter 1/deluxe. vl ~ @ 6o |G,

|1 Customize Links | Free Hotmal L1 SideStep [ Windows Marketplace || Windows Media || Windows
Google ~ I | (Gl Search - g PaeRank a6 ey - i £ AutoFil >

Campbell Home FAQs Tech Support AW.com Credits Tutor Center

BIOLOCGY
Select Chapter N

Chapter

Review
L | Pre-Test | Activities Quiz | Chapter Quiz | Essay Questions |
Case Studies 8
in the Process
of Science Results Reporter

Quizzes Summary: 38% correct
correct out of 16
E-Baok incorrect answers

i unanswered questions

Web Links
News and
References 1) Comect  An organ, such as the lver, is composed of [Activity 14)
Art and
Videos Your answer: tissues

Instructor
Resources 2) Comect Which of these is an organ system? (Activity 14]

The Campbell Your answer: digestive

Biology

Interviews
3) Incorrect  What are the two main types of cells? [Activity 1A]

Glossary 3 A (Betivity 14]
Syllabus The correct answer: prokaryotes and eukaryotes
Manager Your answer: bacteria and eukaryotes

About
theBook |4y Comect  The cell in the figurs is a(n] call [Acthity 18]

e
T % ) b

Figure 2-13. Biology, Campbell and Reese, CD-ROM.
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The Pathology course at University of Texas Southwestern Medical School at Dallas used a

syllabus (Nature of Disease, McConnell) that had a CD with the text, lectures written word

for word, notes, glossary, and “ANATPHYS” with additional slides and discussion. It had no

interactive modules or online quizzes.

CD- ROM as the complete self-paced course

The embryology course (Medical Embryology, Web Curriculum Group) at UTSW Medical

School at Dallas existed entirely on CD-ROM. A student could study text, look at the images,
take an interactive self-test with immediate feedback or read a section on past questions and

answers about the course.

MEDICAL EMBRY

2 Priorto the head fold, the anterior to posterior arder of these structures is
Medical

Embryology @ Oropharyngeal membrane, neural plate, septum transversum, heart primordium

© Septum transversum, heart primordium, oropharyngeal membrane, nedral plate
Images © Heart primardium septumn transversum, , aropharyngeal membrane, neural plate

© Meural plate, septum transversum, heart primardium, oropharyngeal membrane
PDFs

>< @ Septumn transwersum, oropharyngeal membrane, heart primordium, , neural plate
Past QandA

Quiz Grade: ] [ Show Answers | [ Clear Answers |

@ Search

Figure 2-14. Embryology quiz with feedback, CD-ROM.



17
BENEFITS OF SEARCH

Many of the CDs found in the literature search had the kind of interactivity that was going to

be put in the new Interactive Female Pelvic Anatomy training aid. The interactive quizzes

were good examples of what was planned for the training aid. Linking to other sites was not
going to be used. Text that interacted with an illustration to show topographical features did
not seem to be in any of the existing training aids or sites. Terms in the literature were
usually explained in a separate page or in a glossary rather than linking with the illustration.
Animation was also going to be in the program. Having to download a plug-in to view
animation as in some media was a disadvantage in that not everyone could successfully

install it or use it.

The literature search provided a wealth of ideas. Electronic media is being used as part of
educational training for many audiences and for many branches of science, but there was not

yet a computerized program generally available to teach female pelvic anatomy in any depth.



CHAPTER THREE
Methodology

THE PROCESS

Planning

A computerized training aid to teach female pelvic anatomy had been in the planning stages
for about ten months. A preliminary design had already been done in Microsoft Front Page®.
Front Page® is a software program that uses frames to make websites. The preliminary
design consisted of three frames, one down the left side containing the navigation system,
one frame across the top containing the banner, which would remain visible no matter which
page was open and the largest frame containing the content, allowing the student to access
pages of text and illustrations linearly or by hyperlink. Each frame had a scroll bar taking up

space and detracting from the appearance.

The intended target date for completion was July 31, 2005 in order to satisfy the terms of a
grant procured for the project. The committee consisted of an animator, Dane Bettis, a
medical illustrator for the drawings, Lianne Krueger Sullivan, a programmer, Charles
Richards, the author, Marlene Corton, M.D., who initiated the project, Lew Calver and Kim

Krumwiede as advisors, and Connie Tilden, who would design the interface.

18
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Choosing the software

The first decision was to choose the software. The project had begun with Front Page®,
because it was easy and quick for the programmer to make a prototype to supply to the grant
committee. Dreamweaver MX® is another program that has many design capabilities. Front
Page® was available very inexpensively ($10), but was being discontinued by the campus
bookstore and replaced by Dreamweaver®, the software that was beginning to be preferred

by designers. It was the software of choice for the Biomedical Illustration Graduate Program.

Comparison of Web Design Software
To help decide between Front Page® and Dreamweaver® | studied the pros and cons to see

what I could find about the two programs.

Advantages with Front Page® are:
= Inexpensive.
= Easy to use.
Drawbacks with Front Page® are:
= Needs other software programs loaded on the server that are not included in package.
= Adds extraneous code more often than other programs.
= Ispart of MS Office® and works better with text than graphics.

= |s frame based and template based.
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= Has each of three frames (usual design) as a separate page, so if someone is trying to

print a page, they have no idea which frame they are really on and end up printing the
wrong one.
Advantages with Dreamweaver® are:
= Seldom produces extraneous code and has a command to clean up code.
= Makes a clean, simple page without separate frames or scroll bars, although there is a
frames option.
= Easily integrates Flash®, Fireworks® and Shockwave®.
= Quickly produces many types of interactivity and layouts without someone having to
learn code.
= |s better suited to use graphics such as Adobe Photoshop®.
Drawbacks with Dreamweaver® are:
= More Expensive.
= Longer learning curve.
Dreamweaver® was the best choice for designing the interface. The drawbacks did not have

anything to do with the performance.

RESOURCES

Originally there would be eleven modules, with animation, videos, two quizzes each,
illustrations (approximately two for each module) and text. To begin organizing this material,

| created a site map. (Figure 3-1) A little work had begun. Some text had been written, but
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needed revision. The animations were in production. Some footage from the video of a few

previous projects could be used in this project. There was one sample of an unfinished

illustration.

July 31, 2005 was the deadline stated in the grant, but it was not a firm deadline because
dates for testing or publishing were not planned. The project had been in production about
ten months and July 31 represented the end of the twelve-month period allotted to finish the

project as part of the terms of the grant. A committee was formed to begin work in earnest.

All the money from the grant had already been allocated, which was enough to produce two
modules as prototypes. The focus was put on one module, Module 7, because it would utilize
the animations as well as two of the illustrations, to finish in July. The inclusion of the
animations would make the best impression on the grant committee, showing them what a
unique, innovative and interactive training module this would be and the desirability of
finishing it. Since all of the committee members worked other jobs, it had taken nearly a year

since the project was begun to produce that much.

THE INTERFACE

The Site Map

The second decision was planning the interface. The site map provided the organization.

Starting with the first design in Front Page®, the Dedication, Table of Contents and Credits
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as the secondary pages would go under Home Page. Eleven modules would be accessed from

the Table of Contents as tertiary pages. Pretest, Procedures, Posttest and References possibly

would go in the fourth level or be imbedded in the pages.

Pelvic Dissector Interface Navigation

HOME PAGE

el

Dedication Table of Contents Credits

AN

Pre-test Procedure Post-test References
Video imbedded Feedback imbedded

10 11

Figure 3-1. Site map: The site map shows one way to navigate through the training aid.
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Development of the Interface

Two modules were combined, reducing the number to ten. Videos, animations and
illustrations would be imbedded in the pages. Four sample layouts were presented to the

committee (Figure 3-2).

Suggested changes to the site map were that the table of contents link to the pretest, to
discourage the students from not taking the pretest; a way should be provided to skip the test
and go on to the text; and that the video be imbedded on a page where it was referenced.
References and the posttest would be at the same level as the rest of the pages. Drop down

menus would help to conserve space.

CONTENTS DEDICATION  CREDITS ABOUT
2356 B9 10111213 14 15 16

Module 7: Vulva and Perineum

Learning objectives

o Module 7
The purpase of these mudu[es sidjei; kdf kladfjpoleasd . vu Iva a nd Perineu m

fiis:fkpeiruei sidjei s;fkpeirue isdal
IFjl;skfj dskfja; ki sddf] akdjf oieasdf; ]s fkl:lelrue isd
ailfjl;skfy ﬂskl‘;a Kl s

e isda

ilfyi; skfj askfla K saaﬂ akoj!
kdf; kladf; ue If;5kf] dskfja;
ki sdaff;akdijfs; fkpe irue Is

BACK  NEXT

Pages 12356 B9 10 1112 13 14 15 16
Pretest Puost test Animation Reteenies Pages: | 234567891011

Figure 3-2-1. Two of four initial layouts for the modules.
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[ Pages 1 2 3 4 8§ 6 7 8 8 10 11 |

Dissection of th

7

Vulva and Perineum Module 7: Vulva and Perinium

best

Learning objectives
ure
The purpose of these modules sidjel; kdf; kiadfjpoleasd £ tost
f;is;fkpeiruel sidi 2is:fkpeirue Isdal B
Ifjl;skf] dskfja;kl oleasdf;fs; ue isd
allfjl;skf dskfja;kl s vie
i kladf is:fkpeirue isda
1l skfj dskfia;kl sdafj;akdif ferences

§
kdf;kladfjpoieasdf;js; fkpeirue isdailfjl;skfj dskfja;
ki sdafj;akdjfs;fkpeirue Is

A ok b, O Sk lasaT AT sk

[BAcK] [NExT] Objectives

[ Pages 1 2 3 4 5 6 7 8 8 10 11 ] The purpose of these modules sidjei;kdf;kladfjpoieasd
f;js: fkpeiruei i i tfs;fkpeirue isdai
Iffl;skfj dskfja;kl sdafj;akdjf oleasdf;js;kpeirue isd
ailfjl;skfy dskfja;kl s
sidjei; kdf; kladfjpoieasdf;js;fkpeirue isda
ilfjl;skfj dskfja; ki sdafj;akdjl
kdf;kladfjpoieasdf;js;fkpeirue isdailfjl;skfj dskfja;
ki sdafj;akdjfs;fkpeirue is

7 15 BACK  NEXT

Figure 3-2-2. Two of four initial layouts for the modules.

Three of the home page designs were inspired by the Front Page® layout, but they took up
too much real estate on the page, space that was needed for text, illustrations or imbedded
video, and navigation buttons. A clean and simple design would work best, plus helped give
it a medical-institutional feel, like a laboratory where studying cadaver structures took place.
The left layout, figure 3-2-1, looked like it would provide the most room for the necessary
data and looked the cleanest. The first design used gold, silver blue and black in the banner
(Figure 3-3), which was inspired by the colors used around campus at the University of
Texas Southwestern Medical Center at Dallas. Some type for the links was reversed into
color blocks; but using reverse type turned out to present a problem: the code for links only
allowed for one set of colors for the text links, so white on white or black on black type

would not show up. Also many computers override the color choices for links. The colors of
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the links were chosen to complement the rest of the colors, provide a contrast to the banner

colors, and not look too brash embedded in the text.

Module 7: Vulva and Perineum

[EESRO]T2 33 14 15 16 17 18 19 20 21

Pretest  Proceduré  figyres  Animations  Posttest  Movies  References TABLE OF CONTENTS

objectives anatom overvie dissections Labia minora: The skin of the labia minora and vestibule
does not contain hair and the subcutaneous tissue
primarily consists of loose connective tissue. This tissue
allows mobility of the skin during sex and makes it
relatively easy to dissect the skin from the underling
tissue during radical vulvectomies.

Clitoris:

Vestibule: The vestibule is the area between the 2 |abia
minora and contains the openings of the urethra,
vagina, and Bartholin’s and Skene's ducts.

Vestibular bulbs: The vestibular bulbs are vascular
erectile tissue found under the bulbocavernousus muscle
and closely associated with the greater vestibular

&Earthollns% gland.
rineum: The perineum is the diamond shaped area
between the thighs. Its boundaries are the same as

e T those of the bony pelvic outlet. The anterior and
Ischiocavernosus m anterolateral boundaries of the perineum include the
Perineal membrans inferior border of the puhic symphysis (PS} and
Perineal bady ischiopubic rami respectively. Posteriorly and
e Al L posterolaterally, the perineum is bound by the coccyx

a and sacrotuberous Ii%aments respectively. Laterally, it is
llecoceygesl raphe bound by the ischial tuberosities.
Extarnal anal sphincter An ima T’nary line drawn through the ischial tuberosities
Back arbitrarily divides the perineum into an anterior

(urogenital) triangle and a posterior (anal) triangle.

Vulva {external ?enitalla): The structures that constitute the
vulva or external female ?enltalia lie on the pubic bones and
extend posteriorly under the pubic arch. They consist of the

mons pubis, labla majora, labia minora, clitoris, vestibule, and Clinical correlations: Colle's fascia attaches to the
vestibular bulbs. Ishiopublc rami laterally and the perineal membrane

Mons publs and labia ma‘]ora: The skin over the mons pubis and Bt ot {esectin to e thira o IEchicroutal pea.
labia majora contains hair and has a subcutaneous layer similar Anteriorly, the subcutaneous layer is continuous superiorly
to that of the anterior abdominal wall. The subcutaneous layer with the anterior abdominal wall. This continuity makes it
consists of a possible for blood and infection to spread between these

bwir compartments.

su

erﬁclal fatty layer also known as
CamF

er's fascia, and a

Amrn

Figure 3-3. First fully developed layout for the home page.

Some experimentation was done with Flash® footage for interactivity with the figures so
their labels would pop up when a structure or a term was rolled over by the curser. This was a
preliminary test to see what method would fit our needs. The Flash® would eventually be
eliminated. It turned out to be easier to put “swap image” files in the web pages themselves,

and it was easier to edit or change them there.
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More designs and images were tried for the home page. One suggestion was to make a more

feminine design. In Figure 3-4, a flower was used because the shape seemed symbolic of the

female pelvis and mimiced the organic flow of the illustrations.

The Female Pelvic Dissector .,

Figure 3-4. Banner with flower.

An informal test was made to two fellows in the Obstetrics and Gynecology School, who
were shown this design and they tried out the interactivity. They didn’t understand the
reasoning for having a flower in the banner and it confused them. The navigation seemed

good.
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Another plan for the home page was to have interactivity on the home page, showing a list of

terms next to one of the illustrations. When the curser rolled over the term, color would

highlight the structure in the illustration (See figure 3-5).

Virtual Female Pelvic Anatomy

Home Objectives Table of Contents References Acknowledgments About

Bulbocavernosus muscle
Ischiocavernosus muscle
Ext'crna' anal 5P}1incter

!|iococc35<:u5 muscle
Puboanalis muscle
F’uboPc:rincalis muscle
F’ubovanginali.ﬁ muscle
Puborectalis muscle
Perincal bod&j
!Iiococc&jgeus ral:)he

SuPer{-_ici:aI transverse
Perine:a| muscle

Figure 3-5. Home page with interactive illustration: One of the illustrations and list of terms
that highlight the structures when the mouse rolls over them.

Using the one illustration didn’t represent all of the modules so wasn’t used. A new name for

the project was chosen, Virtual Female Pelvic Anatomy, and the dark blue banner with gold

type was accepted. It was quite simple to change the banner with the new name by replacing

the slice in Dreamweaver®. Navigation buttons in the banner were created in Fireworks®
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and change color when clicked. A new swap image design is seen in Figure 3-6 with all the

parts of the home page near finalization.

Virtual Female Pelvic Anatomy

Home Objectives Table of Contents References Acknowledgments About

Roll over a thumbnail te view a larger image

C © University of Texas Southwestern Medical Center at Dallas

Figure 3-6. Semi-final design for the home page: The windows to the left change color and
swap images with the large picture on the right.

The previous and following home pages have small windows with a sample of each type of
graphic, left of the larger picture. When the cursor rolls over a small window, it changes to
full color and a larger picture swaps places with the vignette. Ten windows were to allow
places for ten pictures of modules.

The buttons for the secondary pages were reduced from six to five. The name of the

instructional aid was changed to Interactive Female Pelvic Anatomy and the typeface was
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updated. The new title more accurately describes the function. These were the final changes

(Figure 3-7).

INTERACTIVE FEMALE PELvic ANATOMY

Home About Instructions Modules Acknowledgments

Roll over an Image to see a larger image

= |

,_.h':

© Copyright University of Texas Southwest Medical Center Dallas

Figure 3-7. Final design of home page: The same interactivity as the previous design.
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Components

Home Page

The home page auto opens when the disk is inserted into the computer on most PCs. The auto
run only works on PCs; newer Mac operating systems have been programmed to prevent auto
run. The Mac user must click on the index or the icon on the desktop and use the “open
with...” command in the file and choose their Internet browser. The home page allows the

user to access the rest of the program.

Parts of the home page

Banner: The title “Interactive Female Pelvic Dissector” has a distinctive color and typeface,

which is used on the secondary pages. The type color is a gradient from gold to pale gold in a
blue gray background, which also is a gradient. The design was kept uncomplicated and
“clean” to avoid confusion of too much unnecessary clutter and give a simple professional

appearance.

Navigation bar: Five secondary pages are accessed through the navigation bar: Home, About,
Information, Modules, and Acknowledgments. It is located on the bottom line of the banner.
The navigation buttons change color when the cursor rolls over them and are not affected by

the link colors.
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Ten small images: Ten illustrations and still images taken from the videos, illustrations and

animations were planned to represent the ten modules. Two modules became the final
version. When the curser rolls over one of the images, it changes color, to signal that the

window will cause a change somewhere.

One large image: The general concept of a course teaching female pelvic anatomy is
represented by an image of students in a dissection lab. This is the window where images
swap to reveal the larger image found in the small windows. The idea of interactivity is

introduced on the home page to indicate what will come in the following linked pages.

Pretest

The pretest is a quiz the user takes on the computer for each module, which measures the
knowledge the student already has on female pelvic anatomy. A score is tabulated giving the
percentage of correct responses, but no indication is given as to which ones were answered
correctly. This is to prevent the student from memorizing the answers instead of studying the

module.

Posttest

The posttest is a quiz found in each module, which the user takes after studying the module.
This test provides feedback after each question and gives the student a chance to learn from

mistakes. If the wrong answer is selected, an explanation pops up.
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Modules

Ten modules are planned for the computerized training aid, with a different subject covered

in each module. Two modules have been written at this time.

Parts of the modules

Text: The largest component is the written document, which contains several linked pages, so
that the student can navigate through them in consecutive order. Type is set on the left side of
the page because readers in the western world are accustomed to begin on the left when
reading and move the eyes right. Links are imbedded in the type so that when the curser rolls
over an anatomical term, an overlay highlights the structure on the illustration and a label
appears, as a visual definition and an aid to memorization. The links are in italics. Colors are
assigned to the links, but individual computer default settings will override the programmed

colors.

Clinical Correlations: When a passage on the page is apropos to a clinical procedure, it is
called a correlation and is set apart in a colored box. Things that can go wrong because of the
anatomy in a clinical procedure are explained and how injury can be prevented. A border was

added to the box because some browsers did not support the tinted background.
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Ilustrations: A series of illustrations were created unique to this dissector that we could

copyright and would be realistic and comparable to actual anatomy. In this way locations of
structures that are hard to find on an actual cadaver can be shown in the figure. The sketches
were executed by hand in graphite and then placed in Photoshop® to be finished with tone
and labels. The sketches were given figure numbers for purposes of building the program, but
do not display figure numbers when in the page. Color overlays were created in Photoshop®
to highlight the structures. The figures were sized to fit in a 500 pixel wide by 412 pixel high
window. A labeled figure forms the base, and when an italic term is rolled over in the text,
the picture is swapped to show the topographical structure with the color overlay and its label
in the figure. The artist provided labels with the illustrations and more labels were added as
needed. Since more labels were needed than the space on the illustrations permitted they
cannot all be displayed at the same time. The typeface was standard on a Mac but not on a
PC and so had to be edited on a Mac. Since the original figures were reduced by different

percentages to fit the space, the label type was adjusted to be the same size on each page.

3d Animation: Four animations are used in Module 7, produced in Maya®, which plays in
QuickTime®. Procedures to download QuickTime® onto their computers are given on the
instruction page. One other animation that was created was an interactive model of the
female pelvis as the pelvic floor moved. When a curser was placed on the figure it could be
turned in every direction to study the movement of the muscles. It was decided that the
animation was too difficult to use. A special plug-in had to be added to the computer to be

able to use this animation and as we would learn, even getting QuickTime® to work was
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difficult for some students. The procedure to add the animation plug-in was slightly different

on different computers. Another complication was that if the user was able to add the plug-in,
other keyboard procedures had to be performed to get it to look right on the screen each time
it was used. For instance, you had to press the space bar eleven times to remove the
background grid. Since a preliminary test showed the students liked clean and simple, we
decided the students would not like using a complicated plug-in. This type of interactive
animation is on the cutting edge of animation, but not yet ready for the audience of this
training aid. 1 also found that when I tried to copy a disk on the Mac using Roxio Toast, a

disk burning program, it would abort every time if that plug-in was included.

Videos: Two videos were produced in Premier Pro® 1.5 by Dr. Corton. She video-recorded
the footage of the dissections using fresh cadavers in the dissection lab. The first video is

The Perineum, which is narrated. The second is the Femoral Triangle, which is not narrated,

but uses labels instead.



CHAPTER FOUR
Results

METHOD OF TESTING

Test Run

The training program was tested on medical students, residents and fellows in the Obstetrics
and Gynecology department. Forty-one students began the trial, but only thirty-nine finished.
A randomized trial was done by giving all of the students both modules, but half were given
“Module 7” in CD and half were given the written paper form. The groups were reversed for
“Module 8”; the group that had the former in CD got the latter in written paper form and

the rest got the CD. The students with the printed form of the module did not have the
animations or videos that went with it. None of the participants had seen either module
before studying them. They were tested with a printed test before studying the modules and
were tested again after studying the modules and later given a follow-up quiz to measure
retention. The interactive quizzes on the computerized versions were disabled, so all of the
students received the written quiz without seeing the questions. Only the content of the text,

illustrations, animations and videos, and interactivity were distributed.

When asked what kind of computer they used, twenty-one respondents said that they used a

PC to work the program and none said they used a Mac. Seventeen did not name their type of

35
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computer. Of those that named the Internet browser they used, two used Yahoo and three

used Internet Explorer.

Each participant who finished the program and the evaluation was given a $50 gift
certificate. The test scores were not a part of their semester grade, so the incentive to learn
and memorize the material for a grade was not there. Those with the paper-based aid had the

illustrations in black and white in static 2d form with labels.

Division into Groups

The sample consisted of forty-one participants: ten medical students with three or four year’s
study, twenty-eight post-graduate level (three at one year, ten at two years, five at three
years, ten at four years), and three female pelvic reconstructive surgery fellows. They were
randomly placed into two groups: half were given the “Pelvic Support” module in paper
format and the “Vulva and Perineum” module in computer-based format; the other half was

given them in reverse format. Thirty-nine of the forty-one students finished the study.

Testing Conditions

All students were given a 20 and 36 question-based quiz (the pretests) before studying the
modules. Then they were given three to five days to study the material. They were again
tested (the posttests) after finishing the study material. Close-ended questionnaires with a 5-
step Likert-type scale that went from Strongly Agree to Strongly Disagree were given after

the test to assess their impressions of the format of the computerized modules. Finally they
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were tested three to four weeks later to evaluate their retention rate (the follow-up tests).

Questionnaires were also sent to the students to assess their satisfaction with the study aids.

Test Results

Test scores could be evaluated based on level of training and which format of training
module was received. Students’ t-tests were paired by the testing period and results were
analyzed by repeated measures analysis of variance. Figure 4-1 shows overall pretest results

for the group as a whole and for individual levels of training.

Scores on the posttest improved for all groups, regardless of which format or which module
they received. Figure 4-2 compares the pre- and posttests and shows the change in test scores
by overall group and by level of training for each instructional format. There were significant
differences in some of the groups from pretest to posttest. There is a significant difference
between the paper format to the computerized format for the medical students and first year
PGY group, with the computerized format being less. When averaged overall, there is not a

significant difference between the two formats.

Differences in paired posttest and follow-up tests scores are shown in Figure 4-3. The group
with the fellows learned the most under both formats and retained the most. The medical
students and post-graduate level learned more with the paper format and retained less with

the paper format. Overall satisfaction results with the computer format are generally positive.
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Test Scores
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Figure 4-1. Pretest scores: Paired for both anatomy modules. Comparison by overall results
and by level of training. MS — PGY = Medical students and Post-graduate level, PGY = Post-
graduate level by year, FPMF = Female pelvic medicine and reconstructive surgery fellows,
*Significant difference by level of training, (P<0.05). (Corton, Comparison)
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Figure 4-2. Pretest to Posttest changes: Scores by overall group and by level of training for
each instructional format. *Significant difference between pre and posttest scores in each
instructional format (P<0.05). +Significant difference between both formats (P<0.05).
(Corton, Comparison)
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Figure 4-3. Follow-up test result changes: Compared with posttest scores for the group
overall and by level of training for each instructional format. *Significant difference from
post to follow-up scores (P<0.05). (Corton, Comparison)

Each group studied a computerized module with video or animation and a paper-based
module without video or animation. A comparison was made of the scores for those whose
answers could have been learned watching the animation or video to those who did not have
the video or animation. Three questions that were addressed in video or animation were taken
from each module and compared. The changes in learning results are shown in Figure 4-4.

The written format appears more successful than the computerized format according to the

graph showing changes, but compare the raw scores in Figure 4-5.
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Change in scores of Animation & Video Questions

20% - 17%
15% | 13%
10% -
5% -
0% -~
-5% -
-10% +

-1%

-4%

CD Format Written Format CD Format Written Format

Pretest to Posttest Posttest to Follow-up Test

Figure 4-4. Changes, animation & video questions: Changes overall in scores of three
questions based on video and three questions based on animations. (P<0.05)

The group with the CD format started at a higher learning level. The paper-based group had a

higher percentage of increase, but did not catch up to the former group (Figure 4-5).

Comparison of CD Format Scores
to Paper-Based Format

90% - 80% 7794 76% 76%

l CD Format
W Paper-Based Format

Pretest Posttest Follow-up Test

% Correct in Both Formats

Figure 4-5. Comparison, CD to paper strategy: When the groups took the follow-up test, the
scores were equal, whether they had watched the video or animation or not.
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Satisfaction

Satisfaction with the training aids was reported on a questionnaire that was mailed to each
participant. They reported that the computer-based training aid took longer to go through but

they preferred it to the paper-based module.

Satisfaction with the interactivity and design of the computer-based training aid was reported
on a questionnaire passed out at the posttest. Students were very favorable towards the

computerized training aid. Any criticisms made of the aid have been addressed.

QUESTIONNAIRE ON INTERFACE

The testing sample was happy with the home page. They agreed or strongly agreed that it

was understandable and easy to use. No changes were recommended (Figure 4-6).

The home page is understandable
and easy to use.

W Agree
22%

@ Strongly
Agree
78%

Figure 4-6. Home page: The home page is understandable and easy to use.
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The group mostly liked the illustrations and thought they were clear and comprehensible. Six

percent had no opinion (Figure 4-7). One wrote “great drawings.”

The illustrations are clear and comprehensible.

O Neutral
6%

W Agree
28%

@ Strongly agree
66%

Figure 4-7. Hlustrations: The illustrations are clear and comprehensible.

The rollovers were well received (Figure 4-8). There were no criticisms. One wanted to be
able to rollover the illustration and turn it to see some three dimensional views. One such 3d

animation was produced, but was complicated to use and left out of the project.

Rollovers of terms in text are helpful.

W Agree
19%

@ Strongly agree
81%

Figure 4-8. Rollovers: Rollovers that highlighted structures in the illustrations were liked.
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There was some dissatisfaction with the photo images. Six per cent did not think the images

were clear and comprehensible (Figure 4-9). One commented, “Images could use better color

contrast to delineate different structures.”

Photo images are clear and comprehensible.

O Disagree
6%

B Agree

38% @ Strongly Agree

56%

Figure 4-9. Photo images: Photo images were positively rated by 94%.

There was a wide range of opinion about the animations, with 77% agreeing that the
animations were helpful to understand the movement (Figure 4-10). In the response to the
questionnaire, two in the “other” category wrote “NA”. One who disagreed didn’t explain
why. Another thought they would have both video and animation and couldn’t get either to
open. A few comments (stated verbally) were that the QuickTime® they were instructed to

download didn’t work.
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Animations are helpful to understand

the movement.
O Other
10%

ODisagree
3%

ONeutral
10%
@ Strongly Agree
57%
B Agree

20%

Figure 4-10. Animations: For animations, “Other” category included responses of not
applicable, animations wouldn’t open, or took too long to load.

The video footage is clear and comprehensible.

@ Other
13%

O Neutral
13%

O Strongly agree
49%

B Agree

25%

Figure 4-11, Videos: Three quarters were satisfied with the videos.

The students found the content to be well organized. There were no complaints or comments.



The content of the program is well organized.

W Agree
31%

O Strongly Agree
69%

Figure 4-12. Content well organized: The content of the program is well organized.

Most felt that the interactivity was a suitable tool to explain anatomy. 11% had no opinion
(Figure 4-13). One said it would help to: Have name of structure pop-up when cursor is

placed over the illustration.

The interactivity is a suitable tool
to explain anatomy.

O Neutral
4%

B Agree
16%

@ Strongly
agree
80%

Figure 4-13. Interactivity: The interactivity was well received.
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All agreed that the graphic design was visually appealing (Figure 4-14). There was a

preference for the computerized version over the paper version.

The graphic design of the program
is visually appealing

W Agree
25%

@ Strongly
Agree
75%

Figure 4-14. Graphic design: The graphic design of the program is visually appealing.

There was strong agreement that it was easy to maneuver through the interface (Figure 4-15).

It is easy to maneuver throughout the dissector.

@ Other
6%

W Agree
26%

@ Strongly Agree
68%

Figure 4-15. Maneuverability: One asked, “what is a dissector?” a comment which fell in the
“other” category. Originally this project was thought of as a “dissection manual;” | hadn’t
updated the question to match the title, which confused some.



A computerized teaching aid was well accepted (Figure 4-16). One comment was, “They
could - probably should - teach 1% year anatomy this way. Much better than trying to sift

through another dry text, always having to turn back to earlier illustrations”.

The CD format is an effective way
to teach anatomy.

H Agree
22%

@ Strongly
Agree
78%
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Figure 4-16. Effectiveness: Combining computer animation with cadaver photos, illustrations

and anatomical video is an effective way to teach female pelvic anatomy approaches.



Questionnaire Statistics

Responses: 32

48

way to teach female pelvic anatomy.

Strongly Strongly
Agree [Agree|Neutral | Disagree|Disagree |Other
The home page is understandable and easy to
25 7 0 0 0
use.
The illustrations are clear and
) 21 9 2 0 0
comprehensible.
The rollovers in the text highlighting
_ 26 6 0 0 0
structures help to explain anatomy.
The photo images are clear and
) 18 12 0 2 0
comprehensible.
The animations of the pelvis are helpful to
17 6 3 1 3
understand the movement.
The video footage is clear and
. 16 8 4 0 0 4
comprehensible.
The content of the program is well organized.| 22 10 0 0 0
The interactivity is a suitable tool to explain
25 6 4 0 0
anatomy
The graphic design of the program is visuall
: ) P : Prog Y 24 8 0 0 0
appealing
It is easy to maneuver throughout the
_ 21 8 0 0 0 2
dissector.
The computerized training aid is an effective
25 7 0 0 0

TABLE 4-1. Questionnaire Statistics: The statistics used to create the pie charts above.
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Platform used by those who responded.

Internet No Answer SBC Yahoo Internet
Browser Explorer
PC 21 2 3
Operating Windows XP-2 | Windows-1 Windows NT-1
System Windows 982-1
(Ibid)

TABLE 4-2. Platform used: What type of computer the student used and what Internet

browser used.

Additional comments and/or suggestions

“Loved the CD!”

“Some of the Anatomic figures (from cadaver) in handout were confusing without labels. |
thought the CD was an extremely effective method to teach the anatomy!”

“Great drawings.”

“| really enjoyed using the program.”

“Cadaver pictures somewhat hard to understand.”

“Images could use better color contrast to delineate different structures.”

“Not all animations opened on CD.”

“It took approximately 10 minutes to load.”

“Difficult to see what program I’m in.”
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“Would help to: Have name of structure pop-up when cursor is placed over the illustration.”

“I had Module 8 CD - the video of the femoral triangle did not have any voice-over

explanation — would have been nice to have.”

“It would be helpful if the rollovers also included 3d rotating images of the pelvis structures.
It is difficult to visualize the orientation of these structures from different angles in
my mind.”

“Computer preferable to paper handouts.”

Repeatability
The results of this test were similar to the results found by Khalil, Johnson & Lamar when

they compared a computerized and paper-based learning strategy on veterinarian students. In

that study they found that the computerized strategy was as good as the paper-based.

“The point is that if a hypothesis is correct, anyone and everyone will get the same results
when the experiment is performed. If it isn't repeatable, you have to doubt the conclusions
even when you have complete confidence in the abilities and integrity of the original

investigator.” (Martini & Welch, Applications Manual 3).




CHAPTER FIVE
Conclusions and Recommendations

IMPLICATIONS OF TEST SCORES

Evaluation

The computer-based program was completed and tested. It was set up as a web-based
platform that could be navigated from page to page linearly or in any order by hyperlink,
contained anatomic explanations with illustrations, embedded terms with an interactive link
to highlight anatomical structures with color overlays, had video and animation, and two
kinds of interactive quizzes. It was distributed on a CD to medical students and then tested
with a pretest, posttest and follow-up test. Students studied one traditional written format and
one CD for two modules, randomized so each module was tested in each format in different

groups.

Pretest Scores

The pretest scores revealed that the highest level of learning, those in fellowship, already had
significantly higher knowledge of female pelvic anatomy than the other levels. This was to
be expected. The posttest scores indicate that this highest-level group had the least amount of
improvement in their scores. This would also be expected from a group that already knew

much of what was in the instruction.
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Pretest to Posttest

Comparison of posttest scores with the pretest scores also reveals some significant findings.
There was positive improvement in both formats presented to the students. One group
showed a significant change in scores when using the computerized format over the other:

the medical students and first-year post-graduate students.

Follow-up Test

The follow-up testing has more revelations. Overall, about half the group had significant loss
of learning in the weeks after the testing. The highest level of learning showed the least
amount of loss; in fact the group that had studied by the computer-based format increased
their scores, but they were actively studying in the lab and able to reinforce the learning. The
lowest level of learning had the lowest rate of retention, with the paper based format having
the very lowest rate. The post-graduate levels show a lower rate of retention with the
computer-based format, but it is not always a significant difference between the computer-
based and paper-based format. The average difference of learning and retention between
studying on the two platforms by the group as a whole is extremely close. This is similar in
results to a study using computer-based and paper-based strategies for comparative anatomy
of the canine skull and digestive system (Khalil, Comparison of Computer-based and Paper-
based). It was found that computerized strategies were just as good as traditional strategies

and the students preferred the computerized.
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IMPLICATIONS OF APPROVAL RATINGS

Overall Approval
The overall approval ratings are high. The home page, graphic design and rollovers of the
terms highlighting structures in the illustrations are highly rated. The textual content was also

highly rated. The illustrations were not significantly lower in students’ rating.

Animations and Video

The animations were found only in the “Pelvic Support” module and the videos were found
only in the “Vulva and Perineum” module. Some students could not open the animations or
the videos. These two programs were ranked lower in their approval rating as some students

marked neutral if they didn’t have one or the other.

Reinforces Previous Study

The interactivity and maneuverability throughout the interface of the computerized version
was also well accepted. The students liked the computerized version more than the paper
version. Because the approval of computerized training aids and self-directed learning aids
was the same as the previous comparison of computer and paper-based strategies (Khalil,
Comparison of Computer-based), it is believed that students would continue to approve and

want to use computerized strategies.
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RECOMMENDATIONS

Success Means Continuation

The creation of a computer-based training aid has been successful in its functioning. It was as
beneficial as the more traditional paper-based way of learning in conveying knowledge.
More students preferred the computerized program. The students were able to navigate
through the interface and find the sections that they needed easily. It is possible to include
animations and video when a training aid is computerized. The students liked being able to
read anatomical explanations and have a labeled illustration on every page, without having to
go back and find the figure that goes with it, like in a book. Although there is a limit to space
or storage on a CD or DVD, it is not expensive or wasteful of space to include an illustration

on every page. Development should continue.

More Study Needed

One learning level group gained more using the paper-based format. That was the third- and
fourth-year medical students and first-year post-graduate level. What could there be about the
paper-based strategy that increased their learning dramatically? Ironically, the same group
with the paper-based aid also had the most decrease in learning three to four weeks later.
Since each group studied one paper-based module and one computerized module, different

learning preferences based on media as a factor were eliminated between the populations.
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Each group experienced both learning strategies. More study is needed to find what would

train different learning levels better and their differing needs.

Requests were made to expand the use of computerized training aids for teaching anatomy.
More types of interactive animations were wanted, especially a 3d that could be rotated by
the cursor. Illustrations that would pop up a label when the cursor rolled over the structure
were also requested to serve as a self-test. More design and research into innovative and

cutting edge animations and interactivity should continue.

Testing of the computerized learning strategy has shown it to be as good as the traditional
paper-based strategy. The students expressed a preference for the computer-based strategy.
That is reason enough that computerized training aids should be incorporated into the study

material of a course. It is also a way that self-directed learning can take place.

Further testing in larger groups, in different universities, and with other audiences should
also be done. Audiences such as post-graduate schools training nurses, researchers, and
physician assistants could be tested. This research was conducted with a group of students
who got a gift certificate as an incentive. It would be helpful to test the training aids on

students who were working for a grade in a course, to see if test results would be the same.
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Project was a Prototype

Although this training program had two finished modules, eight more were originally
planned. The rest of these modules could also be finished, adding the suggestions that the test

group of students have given.



APPENDIX A
Pelvic Support Anatomy-Pre-test

Which of the following structures is NOT considered part of the pelvic diaphragm

oo op

Perineal membrane

Levator ani muscles

Coccygeus muslces

Superior and inferior fasciae of the levators

The “active floor” of the pelvis is provided by the normal resting contraction of
which muscles

oo

The obturator internus
The bulbocavernosus
The levator ani

The coccygeus

Which muscle fiber type is recruited during reflex contraction of the levator ani
muscles

cooe

Type | (slow twitch) fibers
Type Il (fast twitch) fibers
Type Il fibers

Type IV fibers

During voiding and defecation, the pelvic floor muscles generally

cooe

Contract

Relax

Remain contracted
Remain relaxed

Which of the following muscles is NOT considered part of the levator ani muscle
complex

o

b.

C.
d.

Pubococcygeus
Puborectalis
Coccygeus
Iliococcygeus

Fibers of the pubococcygeus muscles attach to all of the following structures
EXCEPT
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10.

11.
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The urethra

The vagina

The anus

The perineal body

oo oW

Which of the following actions best describes the normal response of the levator
ani muscles during sudden increases in intraabdominal pressure, i.e. coughing

Reflex relaxation
Reflex contraction

Remain the same
277

cooe

Which component of the levator ani muscles contributes most significantly to the
anorectal angle

The puboanalis
The iliococcygeus
The puboperinealis
The puborectalis

oo o

The levator plate is formed primarily by the midline attachments of which
muscles

The puborectalis
The pubococcygeus
The iliococcygeus
The coccygeus

oo

The levator plate forms a supportive shelf upon which the rectum, the upper
vagina, and the uterus rest away from the urogenital hiatus. Which of the
following best describes the orientation of the levator plate in a woman with
normal support in the standing position

Parallel to the horizontal plane
Perpendicular to the horizontal plane
45 degrees to the horizontal plane
80 degrees to the horizontal plane

oo op

Which of the following physical exam findings is most likely due to previous
neuromuscular injury to the levator ani muscles

a. Positive Q-tip test
b. Absent bulbocavernosus and anal wink reflexes



12.

13.

14.

15.

16.
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c. Lengthening or widening of the urogenital hiatus
d. Poor contraction of pubococcygeus muscles

The levator ani muscles are primarily innervated by

Sympathetic fibers from the superior hypogastric plexus
Parasympathetic fibers from the inferior hypogastric plexus
The pudendal nerve

Direct somatic efferents from S 2-5

oooe

Which of the following statements best describes endopelvic or visceral fascia

Consists of organized arrangements of collagen

Consists of loose arrangements of collagen, elastin, and adipose tissue
Can be easily dissected or separated from the underlying tissue

Provides attachment of muscles to bones

cooe

Which of the following layers has NOT yet been identified by histologic
examination of the tissue found between the vaginal lumen and the bladder or
rectal walls.

a. A mucosal layer consisting of nonkeratinized squamous epithelium
b. A muscular layer consisting of smooth muscle, collagen, and elastin
c. An adventitial layer consisting of collagen and elastin.

d. A separate layer of fascia consisting of collagen

Which of the following structures represent the lateral points of attachments of the
anterior vaginal wall

a. Arcus tendineous levator ani (ATLA)
b. Arcus tendineous fascia pelvis (ATFP)
c. Coccygeus fascia
d. Inner surface of the sacrum

The terms pubocervical fascia and paravesical fascia are commonly used to
describe the layers that support the bladder and urethra and the tissue that is used
for reconstructive pelvic surgeries. Based on histologic examination of this
tissue, more appropriate terms include all of the following EXCEPT

Vaginal adventitia
Vaginal muscularis
Vaginal wall
Vaginal fascia

oooe
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18.

19.

20.
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The main support of the vaginal walls comes from the interaction between which
two components

The bony pelvis and the visceral connective tissue

The levator ani muscles and the visceral connective tissue
The perineal membrane and the visceral connective tissue
The perineal membrane and the levator ani muscles

cooe

Cervical or post-hysterectomy vaginal vault prolapse is believed to result from
failure of which connective tissue component

The cardinal-uterosacral ligament complex
The mid portion of the paracolpium

The perineal membrane

The perineal body

coop

Failure of midvaginal connective tissue support can result in all of the following
clinical findings EXCEPT

a. Anterior vaginal wall descent
b. Posterior vaginal wall descent
c. Stress urinary incontinence

d. Perineal descent

Which of the following structures does NOT directly attach to the distal third of
the vagina

Perineal membrane

Urethra

Perineal body

Arcus tendineous levator ani

oo o



APPENDIX B

Vulva & Perineum MCQ
Colles’ fascia of the perineum is continuous with which anterior abdominal wall
layer?
a. Camper’s fascia
b. Scarpa’s fascia
c. Tranversalis fascia
d. Rectus sheath

Which structure represents the superior boundary of the perineum and separates
the perineum from the pelvic cavity?

a. Perineal membrane

b. Inferior fascia of the pelvic diaphragm

c. Colles’ fascia

d. Superior fascia of the pelvic diaphragm

Where do the Bartholin’s gland ducts most commonly open?
a. Posterior surface of labia minora

b. Posterolateral walls of distal vagina

c. Posterolateral portion of the vestibule

d. Skin of the posterior part of labia majora

The inferior or superficial surfaces of the vestibular bulbs are partially covered by
which anatomic structures?
a. Ishiocavernosus muscles
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b.
C.
d.

Perineal membrane
Bulbocavernosus muscles

Bartholin’s glands

Which of the following structures is most likely to be responsible for the

significant bleeding that can be encountered during excision of a Bartholin’s

gland?

a.
b.
C.
d.

Perineal branch of the internal pudendal artery
Clitoral branch of the internal pudendal artery
Venous plexus contained in the vestibular bulbs
Dorsal vein of the clitoris

Which of the following structures is contained in the superficial space of the

anterior perineal triangle?

a.
b.

o

Compressor urethra muscle
Perineal membrane
Camper’s fascia

Bulbocavernosus muscle
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Which of the following structures is NOT considered part of the vulva or external

female genitalia?

a.
b.

C.

Mons pubis
Vestibule
Compressor urethral muscle

Labia minora
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11.
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Which three muscles attach to the perineal body at a superficial or distal level?

a.

Superficial transverse perineal, bulbocavernosus, and external anal
sphincter

Superficial transverse perineal, ishiocavernosus, and external anal sphincter
Superficial transverse perineal, bulbocavernosus, and levator ani

Compressor urethra, bulbocavernosus, and external anal sphincter

Which three structures attach to the perineal body at a deeper or superior level?

a.
b.

Posterior vaginal wall, obturator internus muscles, and perineal membrane
Posterior vaginal wall, levator ani muscles, and perineal membrane
Posterior vaginal wall, obturator internus muscle, and levator ani muscles

Posterior vaginal wall, levator ani muscles, and compressor urethrae muscles

The perineal membrane attaches the lateral walls of the distal vagina and urethra

to which structure?

a.
b.

Ischiopubic rami
Obturator internus fascia
Sacrotuberous ligaments

Colles’ fascia

Which term is now used to describe what used to be known as the urogenital

diaphragm?

a.
b.

Urogenital membrane

Perineal membrane
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13.

14,

C.
d.
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Inferior fascia of pelvic diaphragm

Colles’ fascia

Which two muscles used to be called the deep transverse perineal muscles in

females?

a.
b.
C.
d.

Compressor urethra and urethrovaginal sphincter
Striated urethral sphincter (rhabdosphincter) and compressor urethra
Urethrovaginal sphincter and rhabdophincter

Circular and longitudinal layers of smooth muscle in urethra

Which of the following best indicates the average length of the perineal body

from its superior to inferior extent?

a.
b.
C.
d.

1-2cm
3-4cm
5-6 cm
7-8cm

Which of the following best indicates the average length of the perineal body

from its anterior to posterior extent?

a.
b.
C.

o

1-2cm
3-4cm
5-6 cm
7-8 cm
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16.

17.

18.
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Which of the following structures is found between the perineal membrane and

inferior fascia of the pelvic diaphragm?
a. Compressor urethra

b. Ishiocavernous

c. Vestibular bulbs

d. Clitoris and crura

Which nerve provides the primary sensory and motor innervation to the
perineum?

a. Posterior gluteal

b. llioinguinal

c. Genitofemoral

d. Pudendal

Which two muscle attachments are severed during a routine midline episiotomy?
a. Ishiocavernosus and superficial transverse perineal

b. Bulbocavernosus and superficial transverse perineal

c. Bulbocavernosus and ishiocavernosus

d. Bulbocavernosus and external anal sphincter

Which is the most common origin of the internal pudendal artery?
a. Anterior division of the internal iliac

b. Posterior division of the internal iliac

c. External iliac

d. Femoral
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20.

21.

22.
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Which structure does the middle rectal vein drain into?

a.
b.

C.

o

Internal pudendal vein
External iliac vein
Internal iliac vein

Inferior mesenteric vein

Branches of which structure carry the parasympathetic innervation to the erectile

structures of the perineum?

a.
b.

C.

Superior hypogastric plexus
Inferior hypogastric plexus
Inferior mesenteric plexus

Pudendal nerve

Which branch of the pudendal nerve provides the bulk of the innervation to the

ishiocavernosus, bulbocavernosus, and superficial transverse perineal muscles?

a.
b.

Inferior anal (rectal)
Dorsal nerve of clitoris
Posterior labial

Muscular branches of perineal

Which nerve provides the bulk of the innervation to the external anal sphincter

muscles?

a.
b.

Inferior anal (rectal) branch of pudendal nerve

Dorsal nerve of the clitoris
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24,

25.

26.

C.
d.
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Nerve to the levator ani muscle

Posterior labial nerve

Which nerve structure supplies the internal anal sphincter?

a.
b.

C.

o

Pudendal nerve branches
Superior hypogastric plexus
Middle rectal plexus

Uterovaginal plexus

The pudendal neurovascular bundle exits the pelvis through which foramen?

a
b.
C.

o

Obturator foramen
Greater sciatic foramen
Lesser sciatic foramen

Sacral foramina

The pudendal neurovascular bundle passes behind the ischial spine and enters the

pudendal canal after coursing through which foramen?

a.
b.

C.

Obturator foramen
Greater sciatic foramen
Lesser sciatic foramen

Sacral foramina

The pudendal (Alcock’s) canal is formed by a splitting of the fascia of which

muscle?
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The levator ani

o o

The ishiocavernous

The superficial transverse perineal

o

The obturator internus

Palpation of which bony structure is most useful prior to administering a pudendal
nerve block?

a. Ischial tuberosity

b. Inferior ishiopubic ramus

c. Ischial spine

d. Pubic tubercle

Which of the following structures is NOT found in the posterior perineal triangle?
a. Ischio-anal fat

b. lIshiocavernosus muscle

c. External anal sphincter

o

Inferior rectal branch of pudendal nerve

Which of the following structures is NOT considered part of the anal sphincter
complex?

a. Pubococcygeus muscle

b. Internal anal sphincter muscle

c. External anal sphincter

d. Puborectalis muscle

The internal anal sphincter is formed by
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32.

33.
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A thickening of the longitudinal layer of smooth muscle of the anal wall

o o

A thickening of the circular layer of smooth muscle of the anal wall

o

The superficial portion of the striated external anal sphincter muscle

o

The deep portion of the striated external anal sphincter muscle

A third degree extension of a midline episiotomy extends into
a. The anal mucosa

b. The external anal sphincter

c. The superficial portion of the perineal body

d. The puborectalis muscle

The structures of the vulva drain primarily into the
a. Superficial inguinal lymph nodes

b. Deep inguinal lymph nodes

c. External iliac nodes

d. Internal iliac nodes

The deep inguinal nodes are found within which triangle
a. Hasselbach’s triangle

b. Femoral tringle

c. Anterior perineal triangle

d. Posterior perineal triangle

The deep inguinal nodes are found inferior to which fascia



35.

36.
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Fascia lata

Rectus fascia
Colles’ fascia

Scarpa’s fascia

The saphenous opening is also known as the

Femoral ring

Femoral canal

Fossa ovalis

Cribriform fascia-Membranous layer of the subcutaneous tissue that spans the

opening of the fossa ovalis

The femoral canal is the space within the femoral triangle that is located

a.
b.

C.

o

Lateral to the femoral nerve
Medial to the femoral artery
Lateral to the femoral vein

Medial to the femoral vein



APPENDIX C
Questionnaire

Questionnaire for CD-ROM by Connie Tilden

Please return to Dr. Corton

Strongly Agree Neutral Disagree Strongly

Agree Disagree

The home page is understandable and easy to use. ©) O O O O

The illustrations are clear and comprehensible. ©) O ©) @) @)

The rollovers in the text highlighting structures help ©) O ©) @) @)

to explain anatomy.
The photo images are clear and comprehensible. @) O @) @) @)
The animations of the pelvis are helpful to @) O @) @) @)
understand the movement.

The video footage is clear and comprehensible. ©) O ©) @) @)

The content of the program is well organized. ©) O ©) @) @)

The interactivity is a suitable tool to explain ©) O ©) @) @)
anatomy

The graphic design of the program is visually @) O @) @) @)
appealing

It is easy to maneuver throughout the dissector. ©) O O O O

Combining computer animations with cadaver O O O O O

photos, illustrations and anatomical video is an
effective way to teach female pelvic anatomy
approaches.

Please tell us what platform you used, PC or Mac and what version of browser you used

71



Additional comments and/or suggestions
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