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Abstract

This thesis focuses on implementing the educational model of enduring
understanding as it applies to the visual arts and neuroscience. The thesis
was designed around developing an interactive web-based flash program
intended to aid in medical students’ retention of cerebellar circuitry at specific

instances in their medical education. It focused on the visual and textual



organization laid out within the principles of enduring understanding. By using
the first two facets of enduring understanding, explanation and interpretation, the
program was designed to teach medical students about the cerebellum’s structure
and function. Both facets provided a framework for the organization of the text
and design of the illustrations, two and three-dimensional animations and
questions sections. Testing was performed on medical students at varying levels
in their medical education for gaps in knowledge and usefulness. These groups
included first, second, and fourth year medical students, as well as residents.
Further research will test the programs effect on students’ efficiency and aptitude.
Such testing will demand medical students’ involvement over four years of

schooling to determine the programs full efficacy.
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CHAPTER ONE
Introduction

RESEARCH QUESTION

2

Can an interactive program be designed to specifically aid medical students
retention and recall of cerebellar circuitry at specific points in their medical

education?

GOALS & OBJECTIVES

The project goal was to produce an interactive web-based flash program to aid in
medical students’ retention of cerebellar circuitry at specific instances in their
medical education. The program would be usable in sequential steps during a
student’s medical education: during the first year neuroscience course, as a
helpful guide during their boards, and finally as an aid during residency. The main
objective is to provide students with clear, easily understandable, base visuals
functional in a variety of levels of informational content. Likewise, it should
describe cerebellar circuitry and pathways with comprehensive user-controlled
interactive diagrams. Also, it should contain a more logical diagram and 3D
model of cerebellar circuitry for study and clarity of dimensionality than are

currently available.



AUDIENCE

The program is intended for medical students at varying levels during their
medical education. The target audience can be broken into three specific groups.
The first target group is medical students taking medical neuroscience for the first
time during their first or second year of medical school. Such a group of students
would have either a basic or limited understanding of neuroanatomy and
physiology. The second target group is students reviewing the information for
their boards during the summer after their second year of medical school. This
group would need a program designed for study but also to serve as a refresher to
major information vital to their upcoming exams. The third target group is
medical residents beginning in neuroscience and neuropathology residencies and
requires a program which concisely expresses the information necessary to make

clinical correlations to specific pathology and disease.

BACKGROUND

The rigors of medical school can prove a challenge to even the most equipped
students. In today’s top medical programs, students are expected not only to
know more information than in the past, but know it quicker, and in greater detail.
Students are required to make large scale clinical inferences about course material

to succeed. Presented with such obstacles many students are overwhelmed. In



one medical school study, it was found that®...students have too few cognitive
resources to optimally retrieve information from long term memory, which may

seriously hamper learning” (van Hell et al 835).

Given these challenges, some schools are trying a new approach to learning
referred to as enduring learning. Guised under multiple names from “enduring
learning” to “unit based correlative visual frameworks,” the concept remains the
same — identification of key concepts and consistent visualization is crucial.
One such school adding the concept of enduring learning to its curriculum is the
Mayo Clinic. In the Mayo Clinic M. D. curriculum objectives, enduring learning
and an understanding of core competencies are listed as one of their primary

purposes (Mayo 1).

Presently multiple programs are in circulation which provide students with basic
neuroanatomical information, but many of these programs fail to provide
information for continued learning, or lack core concepts. None yet exist which
implement the concept of enduring learning style into the structure of their

program.

Prior to the development of the program, the core objectives had to be identified.

The core concept of the cerebellum was determined based on the current medical



neuroscience course syllabus objectives. These objectives were adequately
structured to handle the needs of the enduring-learning style. Upon completion of
the program the medical student will be able to:

1. Name the major internal and external cerebellar cortical structures
including: hemispheres, tonsils, flocculus, nodulus, and vermis, as well as
midsaggital and parasaggital structures.

2. Properly identify the cerebellar peduncles and their specific afferent and
efferent projections.

3. Identify the three layers of the cerebellar cortex, name which cells lie in
each area, and describe how these cell types interact.

4. Identify specific cerebellar cortex cells.

5. Describe which cell types carry information to and from the cerebellum.

6. Identify the three major functional divisions of the cerebellum and be able
to describe their afferent and efferent pathways.

7. Determine functional deficiencies determined by abnormalities to the

structures previously described.



SIGNIFICANCE

This project is concerned with the amount of information forgotten and lost by
medical students during their years of education. We hope to provide a
supplement to the current syllabus that would aid in increasing students retention

of information on the cerebellum and decrease cognitive load.

There are many resources available to students to assist in learning about the
cerebellum, from three-dimensional models of the brain to cortical dissection
slides. None of the programs combined the information from multiple levels of
education to create one cohesive understanding of the cerebellum. This program
offers a consolidated visual focus incorporating many different available
resources as well as concise information to aid in recall and recovery during

study.

The current images and interactive programs available to the student, either
through the library or online provide information on basic neuroanatomy and
slides with minimal activity and no further application. Some of these programs
provided quiz sections. Unfortunately though, these quiz questions tested only

basic anatomical structures. We hope to crease a program which would provide



information related to core principles on the cerebellum and its functions and
provide students with the foundation necessary to produce basic neuro-anatomical
correlations no matter the chosen specialty later in their education. The program
should provide the adequate amount of material to be useful to both early studies

and future clinical application.

One other area missing from any of current programs was a section on the
dimensionality of the cerebellar cortex cells. The intent of the program is to
create such an expression by relating the three-dimensionality of specific cell
types and their functionality to the Purkinje cell outputs and their relation to deep

cerebellar nuclei.

Early Limitations

One of the limitations foreseen early in the project was the scope. Further study
would have to be conducted later by the neuroanatomy program as to the
effectiveness of the interactive program on one group over a period of four years.
This would test the significance enduring understanding’s effectiveness to
medical education. The intention of this project was to create a model useable in

testing, and to evaluate its efficacy on each individual group.



PROJECT PRESENTATION

The final presentation method is an interactive web-based program designed to
provide multiple methods of engaging the medical student during study. The
interactive program includes illustrations, diagrams, movie clips, 3D animations
and stills, and interactive questions. The textual information from the syllabus
and accompanying textbook for the neuroanatomy class provided the backbone
for the images and content which was included in two different spaces within the
program. The main bar provided the most important information to a general
understanding of the neuroanatomical concepts. Information included in the
bottom bar was designated as advanced information and often included concepts
beyond the knowledge necessary to gain a general perspective of the subject.
The media was then compiled in Adobe Flash CS3 for final output as an .flv file.
Here the content was given designated sections to guide the user and content tabs

to provide easier reviewing.

PAPER ORGANIZATION

The content of the paper is organized based on chronology in the developmental
and creation process. The first chapter is an introduction, including the goals and
objectives, the intended audience, significance, limitations to the scope, and the

paper’s organization. The second chapter is a review of the existing literature



pertaining to enduring learning and cerebellar circuitry providing information on
the interactive and visual resources currently available in neuroscience pertaining
to the cerebellum. The third chapter addresses the methodology used to design,
create, and implement the program including the software used. The fourth
chapter is an analysis of data from evaluations and testing done on the program’s
effectiveness. The fifth and final chapter concludes the paper and includes

recommendations for further study.



CHAPTER TWO
Review of the Literature

ENDURING UNDERSTANDING

Introduction and Interactive Programs in Medical Education

The progress of educating and teaching in medical school can be painfully slow.
Some critics question whether it is even changing at all from year to year. Hewitt
states, “It is probably fair to say that most people do not see the field of education
advancing at the same rate, or in the same disciplined fashion, as the field of
medicine “(Hewitt 161). Yet some believe learning can be more efficient and
enjoyable in future classrooms, but technology and computers access needs to

play a central role (Hewitt 161).

The area of computer assisted learning has been heavily debated for years. In
2001, Greenhalgh noticed this emerging form of teaching through an enhanced
learning style. She stated the use of computer assisted learning,
“...is inevitable. Individual lecturers and departments are already
beginning to introduce a wide range of computer based

applications, sometimes in a haphazard way. Planned and
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coordinated development is better than indiscriminate expansion”
(Greenhalgh 40-41).
Computer assisted learning helps to provide multiple methods of presentation of
material. Within a computer interactive the teacher can blend video clips, games,
quiz questions, clinical correlations with informational content and provide a

diversity of learning styles (Lujan and DiCarlo 14-5).

Another reason for medical educational difficulties is a lack of defined learning
styles and an understanding of the content necessary for proper application.
Since medical students represent such a broad spectrum of ages, cultures,
experience levels and ethnicities it is hard to limit an education to one method.
Lujan and DiCarlo define a learning style as “ the complex manner in which, and
conditions under which, learners most efficiently and most effectively perceive,
process, store, and recall what they are attempting to learn” (13). Knowing this
allows teachers to become more cognizant of medical students’ needs and
hopefully find effective ways to implement such styles, to teach concepts more

effectively and promote better learning (Lujan and DiCarlo 14-5).
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Enduring Understanding Principals

One suggested learning style to change medical education comes from Amy
Haddad, who believes teaching using the principles of enduring understanding
can help medical students to not only possess knowledge appropriate to novel text
but also to have the ability to reflect on their knowledge and put it into practice in
the appropriate setting (Haddad 73).

“Like people in other design professions, such as architecture,

engineering, or graphic arts, designers in education must be

mindful of their audiences. Professionals in these fields are

strongly client-centered. The effectiveness of their designs

corresponds to whether they have accomplished explicit goals for

specific end-users. Clearly, students are our primary clients, given

that the effectiveness of curriculum, assessment, and instructional

designs is ultimately determined by their achievement of desired

learning. We can think of our design, then, as software. Our

courseware is designed to make learning more effective, just as

computer software is intended to make its users more

productive”(Wiggins and McTighe 13).
Such statements provide the basis of enduring understanding. The concept was

developed by Grant Wiggins and Jay McTighe in 1998 in the publication
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Understanding by Design. Enduring understanding is defined as “the specific

inferences, based on big ideas that have lasting value beyond the classroom”
(Wiggins and McTighe 342). The core principles of enduring understanding are:
defining the concepts and ideas, determine the main objectives of the course,
decide what is worth remembering, establish transferrable knowledge across

multiple skill areas, and choose essential ideas to the discipline at hand.

To better elaborate the principals toward which to determine what enduring
concepts are, we break them into a few key objectives. First, enduring
understandings are core concepts requiring overarching comprehension. They
give meaning to concepts and importance to the facts at hand. They are usually
concepts often misunderstood and requiring “uncoverage” yet are transferrable to
other areas and topics. These principles would also provide a foundation for
basic skills within which other information can be built upon and require a
solidified foundation for optimal learning. For these principles to exist there must
be six facets of understanding involved which offer a blueprint for uncovering the
necessary objectives to a lasting teaching style: explanation, interpretation,
application, perspective, empathy, and self knowledge. (Wiggins and McTighe

44-62)
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The first facet, explanation requires “sophisticated and apt theories and
illustrations, which provide knowledgeable and justified accounts of events,
actions and ideas” (Wiggins and McTighe 85). Thusly, understanding requires
not just knowledge of specific facts but a true ability to make inferences about a
concept without specific rules or theories. Illustrations accompanying these texts,
therefore, should be equipped to handle not just specific concepts within an area,
but an application to the concept as a whole, allowing for broader applications.
An evaluation of the current set of images available to students will be evaluated

in the fourth chapter of this paper.

The second facet, interpretation is defined as “interpretations, narratives, and
translations that provide meaning” (Wiggins and McTighe 88). The challenge
presented to interpretation is to bring text to life, by having explanations and
visuals to crystallize relationships with logically defensible concepts of a subject.
Interpretations require solidified knowledge and a recall of the concept the student
can be confident in (Wiggins and McTighe 90). Medical students therefore need
the confidence not only to know a subject, but also to interpret its uses. The
difficulty for the medical educator is to provide a student with these tools. Barker
and Olson found in medical school such confidences to be crucial to medical
education and that decreased scores can occur when a student lacks orientation

and application (Barker and Olson 5).
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The third facet, application, requires “the ability to use knowledge effectively in
situations and diverse realistic contexts” (Wiggins and McTighe 92). Here, the
student needs to be able to apply knowledge to a specific context. In this case
effective use of skills would be application in a clinical setting. In the current
structure of medical education, students have difficulty applying knowledge and
half of them don’t have the necessary knowledge readily available in a clinical

setting (van Hell 831).

The fourth facet, perspective, improves the student’s ability to have critical and
insightful points of view on a subject (Wiggins and McTighe 94). Many medical
educators can find difficulty having a student grow beyond repeatable knowledge
to making examinations greater than the criteria they are being taught. Teachers
need to foster the self-education process and supply instruments of clinical
knowledge which can support analysis of a situation and reflection on current

methods (Benini 14).

The fifth facet in enduring understanding is empathy. Empathy requires a person
to understand another’s emotions and worldviews. Application of such
knowledge allows for insight and a better understanding of the fourth facet,

perspective (Wiggins and McTighe 98). Growth within empathy allows for
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application in a clinical setting, another factor to what is lacking in earlier

descriptions by van Hell.

The sixth facet is developing self-knowledge. Medical students need the ability to
determine what they know and what they need to learn. Often within any
educational setting the most common method to test such things is through
assessment. Assessment allows the students to test their own knowledge and
question their results. More often than not, though, teachers provide little
quizzing before students are expected to perform on tests of large sectional

knowledge (Wiggins and McTighe 98).

Using the principles of the six facets of knowledge we can then break down the
best designs into those which are both engaging and effective. Engaging designs
allow diverse learners to be energized, fascinated and provoked. Effective
designs help learners to become more competent and productive, and provide
engaging intellectual content which increases retention and speeds productivity

(Wiggins and McTighe 195).
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THE BASICS OF THE CEREBELLUM

Neuroscience abounds with textual resources on the anatomy and functionality of
the cerebellum. Two major educational resources on the cerebellum are Purves

Neuroscience, and Kandel, Schwartz and Jessel’s Principles of Neural Science. In

this next section, I identify the important the important information to be provided
within the interactive program, and describe the current information on the

cerebellar anatomy, cerebellar cellular construction and its functional divisions.

Cerebellar Anatomy

The cerebellum is one of the most studied regions of the brain. Its placement and
positioning in the brain gives it clinical significance and functionality in initiation,
coordination, learning, the execution of movements and posture. It is located
posterior and dorsal to the cerebrum and overlies the brainstem being separated
medially from it by the fourth ventricle. It is also covered superiorly by the
tentorium cerebelli. The primary function of the cerebellum is to regulate motor
error between intended and actual movement and send signals to either correct for

or reduce such errors (Adelman 321).
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The cerebellum can be divided into three anatomically distinct regions respective
medial to lateral: the vermis, the intermediate and lateral portions of each
hemisphere. The main blood supply for the cerebellum is received through the
vertebral-basilar arterial system, which is a posterior projection of the circle of
Willis (Kandel Schwartz and Jessell 834).

On the surface of the cerebellum are some functionally separate and clinically
important subdivisions. Major external cerebellar structures include: the flocculi
and nodulus, the brainstem, the cerebellar peduncles, the cerebellar tonsils, the

folia, and the vermis.

The flocculi are a set of tufts of cerebellar parenchyma on either side of the
brainstem. Along with the nodulus, these structures comprise the floculonodular
lobe which is closely associated with the vestibulocerebellum and is a relay for

inputs from the vestibular nuclei (Purves 477-78).

The brainstem comprises the midbrain, pons, and medulla oblongata and is
connected to the cerebellum via the cerebellar peduncles. There are three separate
cerebellar pathways into the cerebellum via the brainstem, the superior middle
and inferior cerebellar peduncles, which connect the cerebellum to the other parts
of the central nervous system. The superior cerebellar peduncles, also known as

the brachium conjunctivum, are almost entirely made up of efferent fibers leaving
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the cerebellum. The middle cerebellar peduncles or brachium pontis contain only
afferent axons coming from the neurons of the contralateral basal pons. The
inferior cerebellar peduncles originate in the medulla oblongata and contain
mostly afferent projections with small amounts of efferent projections (Purves

477-78).

The cerebellar tonsils or amygdaline nucleus lies on the inferior-medial aspect of
each hemisphere near the midbrain. They are clinically relevant as they are
centrally located near the fourth ventricle and grow or abnormality can cause
blockage of CSF in the brainstem. The folia are external structures characterized
by narrow parallel ridges looking like pages of a book or “leaves” and give the
cerebellum its extensive surface area. The vermis is located on the midline of the
cerebellum and is a worm like structure that separates the hemispheres. It
contributes to proprioception and is concerned with regulating eye and proximal

muscle movements (Purves 476-77).

Internally, the cerebellum can be separated into four paired deep nuclei: dentate
nuclei, emboliform nuclei, globose nuclei and fastigial nuclei. The dentate
nucleus is the largest of the four in humans and receives most of its projections
from the cerebrocerebellum and therefore effects motor planning. The

emboliform nucleus is paired with the globose nuclei and is called the interposed
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nuclei. The interposed nucleus receives connections from the spinocerebellum
and effects motor execution by connecting to the brainstem and motor cortex.
The fastigial nucleus also receives input from the spinocerebellum and thusly
effects motor execution. The fastigial nucleus is often difficult to view grossly

(Purves 480-1).

Cerebellar Cortex Anatomy

The cerebellum “constitutes only 10% of the brain but contains more than half of
its neurons” (Kandel Schwartz and Jessel 832). The reason for its great
collection of neurons is its broad surface area and thus widespread cortex. When
viewed in cross-section, the cerebellar cortex can be separated into three distinct
regions- the molecular layer, the Purkinje-cell layer, and the granular layer (Bear

558-59).

The outermost layer of the cerebellar cortex is the molecular layer. It contains the
cell bodies of stellate and basket cells, which inhibit Purkinje cells. Stellate cells,
called such for their star-like appearance, are a type of local interneuron which
receives their input from parallel fibers. The other type of local interneuron in

the molecular layer is the basket cell. It modulates a string of Purkinje cell bodies
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as it wraps its axonal projections around the Purkinje cell bodies in a basket-like
fashion. The only excitatory projections within this layer are granule cell axons
called parallel fibers. These parallel fibers run parallel to the fanned distribution

of Purkinje cell dendrites along the long axis of the folia (Adelman 321-25).

Beneath the molecular layer is the Purkinje cell layer. The only cell bodies
contained within this layer are the Purkinje cells. Purkinje cells are the only
source of outgoing signals from the cerebellar cortex. Their enormous dendritic
trees are flattened into a single plane, running perpendicular to the long axis of the
folium. This orientation allows for integration of large amounts of granular cell

(via parallel fiber) signals (Brodal 310-11).

The deepest layer of the cerebellar cortex is the granular cell layer. Within this
layer are the cell bodies of the Golgi cell, and granular cells. Golgi cells receive
their inputs from within the molecular layer. The Golgi cell dendrites receive
excitatory influences from parallel fibers which receive their signaling from
granular cell bodies. The Golgi cell provides a feedback loop to the granular cell
by extending axons back to granular cells and producing an inhibitory influence

on granular cell signaling (Manto 8).
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Inside the molecular layer are two other extensions from the deep cerebellar
nuclei: climbing fibers and mossy fibers. Together they provide all of the
afferent signaling entering the cerebellar cortex. Mossy fibers mediate graded
information about movement’s localization and proprioception due to their
numbers in the lower granular cell layer. Mossy fibers also provide excitatory
influence to the granular cells. Climbing fibers on the other hand provide
information about movement errors directly to the Purkinje cells through a series
of complex spikes. These direct connections are provided by the climbing fibers
ability to climb the Purkinje cell and wrap around their dendrites like vines. It is
believed these signals to the Purkinje cell will alter the long term interaction of

Purkinje cells with mossy fibers indirect actions (Brodal 312).

Functional Divisions and Pathway Projections

The circuitry of the cerebellum can be divided into two categories: afferent and
efferent connections. Afferent connections involve the fibers entering the
cerebellum via the peduncles and terminate in both the cerebellar nuclei and
cerebellar cortex. Efferent connections involve the Purkinje cell axons leaving
the cerebellar cortex and provide connections to portions of the motor cortex and

descending pathways. The afferent and efferent projections of the cerebellum
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can further be divided into the three functionally separated portions of the
cerebellum: the spinocerebellum, the cerebrocerebellum and the

vestibulocerebellum (Adelman 324-26).

The oldest developmental division of the cerebellum is the vestibulocerebellum or
floculonodular lobe. “It is the most primitive part of the cerebellum, appearing
first in fishes...” (Kandel Schwartz and Jessell 834). It receives information
from the vestibular semicircular canals, which provides a motional sense relating
body and head position to gravity. The major vestibulocerebellar afferents come
from the vestibular labyrinth and the vestibular nuclei by way of the inferior
cerebellar peduncles. The major vestibulocerebellar efferent’s project back to the
lateral, medial, and superior vestibular nuclei through same peduncle (Kandel

Schwartz and Jessell 834).

The spinocerebellum is the next major division and can be subdivided into two
major parts: the vermal portion (containing the fastigial nuclei) and the
paravermal portion (including the emboliform and globose nuclei). The
spinocerebellum provides information relating eye movements to centers of focus
during head rotations. ~Afferent connections entering the cerebellum via mossy
fibers provide fractured somatotopic information to the vermal and paravermal

portions of the cerebellar cortex. The major spinocerebellar afferents collect in
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the contralateral ventral (anterior) spinocerebellar tract and ipsilateral dorsal
spinocerebellar or cuneocerebellar tracts and make their way to the
spinocerebellum via the inferior and superior cerebellar peduncles. The major
spinocerebellar efferent connections can be seperated into the paravermal and
vermal projections. Projections leaving from the paravermal lobe exit through the
superior cerebellar peduncle and project to the contralateral cerebellum via the
thalamus, and the ipsilateral rubrospinal tract. Efferents which leave through the
vermal lobe travel through the inferior cerebellar peduncle and descend the
ipsilateral vestibulospinal tract or the ipsilateral descending medial longitudinal

fasciculus (Kandel Schwartz and Jessell 841-42).

The final and phylogenetically youngest division of the cerebellum is the
cerebrocerebellum or neocerebellum. It was originally believed to be implicated
in motor function but recently studies using fMRIs have shown it also has
perceptual and cognitive functions involved in planning movement and evaluating
sensory stimuli for action planning. Cerebrocerebellum afferents project from
the contralateral inferior olive and the contralateral pontine nucleus and go
through the middle and inferior cerebellar peduncles (Kandel Schwartz and Jessell

846).
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Cerebellar Peduncles

The cerebellum is connected to the rest of the central nervous system via the
cerebellar afferents of the brainstem. These connections convey information from
the cerebral cortex, brainstem and peripheral nervous system to the cerebellum via
one of three peduncles: the inferior cerebellar peduncles, middle cerebellar

peduncles or superior cerebellar peduncles (Hendelman 148).

The first of these, the inferior cerebellar peduncle directs information from the
medulla and brainstem to the cerebellum. The pathway connects information of
the ipsilateral posterior (dorsal) spino-cerebellar pathway, the ipsilateral cuneo—
cerebellar pathway and the olivo-cerebellar pathway to the cerebellar cortex. It
also contains some afferent and efferent projections to vestibular nuclei

(Hendelman 148).

The middle cerebellar peduncle is influenced by multiple portions of the cerebral
cortex the cortico-pontine pathways. All of the middle cerebellar peduncles axons
are afferent and are coming from neurons of the contralateral basal pons within
the internal capsule via the pontine nuclei. They provide information relating to

motor commands and intended motor movements (Hendelman 148).
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The last of the cerebellar peduncles is the superior cerebellar peduncle. The
superior cerebellar peduncle is the source of the major efferent pathways of the
cerebellum. The afferents of the ventral (anterior) spino-cerebellar tract enters

through the superior cerebellar peduncle (Hendelman 148-49).

CURRENT RESOURCES AND RELATED MATERIALS

Images

There is an immensity of images on the cerebellum within medical literature.

Some common resources on the subject are Purves’ Neuroscience, Netter’s Atlas

of Human Neuroscience, Netter’s Neurology, and Kandel Schwartz and Jessel’s

Principles of Neural Science. The difficulty of these books is that often the

images are designed to be used at multiples levels and are drawn to meet the
needs of the text not the major concepts of the subject. None of the available
resources use the principles of enduring understanding to assemble their
information and therefore their images were often clinically or anatomically

oriented for application in very specific contexts.
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Interactive Programs

Readily available interactive programs on the cerebellum were difficult to find.
Many of the programs provided information on the basic gross anatomy of the
brain but were unable to give further information on cerebellar output and
functioning. The programs were often neuroanatomical in nature and gave both
three-dimensional visuals as well as cadaver dissections to describe the different
portions of cerebellar anatomy. As a whole the programs that would be available
online to medical students were both difficult to find and often outdated. Some
programs were available for purchase but required either renewable subscriptions

or purchase of collective CDs on neuroanatomy.

One interactive program available online was the Digital Anatomists Project

(www9.biostr.washington.edu/da.htm). It provided two and three-dimensional

models, as well as cadaver sections, MRI scans and computer reconstructions of
the cerebellum. The program was developed in 1997 and is very difficult to
navigate. Likewise the images provided little text to help the user navigate and
didn’t address needs outside of a gross anatomical understanding of the brain. The
program itself consisted of images within an .html document and provided
forward and backward buttons which navigated you through sets of three

dimensional and cadaver images.


www9.biostr.washington.edu/da.htm
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Another available program on the cerebellum was Salamon’s Neuroanatomy and
Neurovasculature Web-Atlas Resource

(www.radnet.ucla.edu/sections/DINR/Part4C1.htm). This program was also set

up in an .html document with interaction limited to forward and backward
navigation. The program held few references and was limited to MRI images and
cadaver images. This constrained the program to gross anatomical understanding

and provided no cellular understanding of the cerebellum.

@ Salamon’s Neuroanatomy and Nes ure Web-Atlas Resource - Mozilla Firefox
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Figure 2.1 Salamon’s Neuroanatomy and Neurovasculature Web-Atlas Resource
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The Centre for Neuro Skills (http://www.neuroskills.com/tbi/bcerebel.shtml) is

another source of interactive and flash video clips available on the internet. It
provides some three-dimensional renderings of the brain and cerebellum but also
only goes into the cerebellum location and orientation and does not provide the
user with adequate images to help understand the concepts of cerebellar anatomy
and cellular structures. It also provides no information on the functional divisions

of the cerebellum or any images to accompany it.
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Figure 2.2 The Centre for Neuro Skills
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Another interactive program provided by the Karolinska Institutet is The Central

Nervous System- Visual Perspectives (http://3d-brain.ki.se/index.html). It also

provides a program relating the basic gross anatomical structures of the
cerebellum but lacks any information on the other important aspects of the brain
including the cellular structures or the functional divisions and its relation to the

rest of the brain.

Central Nervous System - Visual Perspectives

i .
HOME | ATLAS | CRANIAL WERVES Ml  VIDEO ABOUT _SELF STUDIES

VD ssm

Figure 2.3 The Central Nervous System- Visual Perspectives
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Based on the images and resources provided, we determined that there was a visible need
for a resource similar to what was envisioned for this thesis. The reviewed programs did
not include information outside of basic neuroanatomy. It did not include information on
three-dimensional cellular orientations and other key principles discussed above.
Another important factor was none of the programs proved to have used the principles of
enduring understanding in their creation. At this time returned to discussions to

determine an outline and script.



CHAPTER THREE
Methodology

PROJECT CONCEPTION

The project was envisioned as a need for modification of the current resources
available to students in the medical neuroscience course at UT Southwestern. The
lecture series was under revision by the instructor, Dennis Burns, M.D., who
desired better clarification and illustration of the images accompanying the
syllabus. The first meetings were used to determine specific areas within the
content with increased confusion and difficulty. After discussion, two lectures
were identified on the cerebellum, including a basic chapter on neuroanatomy and
a chapter on its influences to motor activity. The primary function of the project
was to produce imagery which could be used to teach all levels of medical
education. The current images needed to be simplified enough to teach the
primary classes ( first-year medical students, physician assistants, and physical
therapists) as well as be sustainable enough to help teach difficult and detailed
imagery to the advanced students (residents and interns). In the initial meetings,
specific goals were established to aid students on the arduous concepts. The
teacher identified areas that students often misunderstood and that needed
clarified illustrations. During these initial meetings the primary set of objectives

were establish as follows:

31
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Initial Goals:

1. To improve the illustration of the cortical projection pathways, articulating
the three-dimensional nature of the cells, the excitation and inhibition
pathways and the cell functions.

2. To produce a better model of the functional divisions of the cerebellum
with simplified visuals and understandable pathways.

3. To aid in understanding the gross anatomy and provide an alternative to

the dissection labs and syllabus.

OUTLINING

Once the primary objectives were determined, a rough outline was established. It
listed the main topics for the illustrations, as follows:
1. Introduction to the Cerebellum
A. Superior Cerebellar View
B. Ventral (Anterior) Cerebellar View
C. Inferior Cerebellar View

D. Cerebellar Peduncles
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E. Parasaggital View

F. Midsaggital View
2. Cerebellar Cortex

A. Cerebellar Slides

B. Cortical Cell Types

C. Cortical Cell Dimensionality

D. Cortical Cell Inhibitory and Excitatory Pathways
3. Functional Divisions

A. Vestibulocerebellum

B. Spinocerebellum

C. Cerebrocerebellum

RESEARCH

After the initial concept was established, background research was completed on
neuroanatomy and effective methods to presenting clearer illustrations and
animations. Initial research lead to considering modern technology and web-based
interactivity to help students gain hands-on experiences with the confusing visuals
included in the syllabus and recommended texts. A few methods of

implementation were discussed at this point including: QTV-R, a Smartphone or
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iPhone application, or a social network application (such as Facebook or
MySpace). In an informal survey of fifteen students from varying medical
professional programs, few showed an interest in any of the previously discussed
methods of execution. Many stated the applications on their phone would be too
small and too difficult to read or understand, and preferred their social networking
applications remain as such. These initial discussions lead to establishing the
final output for the program as a web-based application included on the Ut
Southwestern Web Curriculum website. A second round of discussions was then
held with students on necessary materials within the online interactive program to
be a resource they would be willing to use. Three concerns were established:
1. It must to offer information in a more understandable and concise method
than the syllabus itself.
2. It must methods which are more engaging than simply reading the
syllabus, increasing learning time.
3. It must supplement the text and visuals already included in the syllabus

and must provide coherent visuals between resources.
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FINAL FORMAT

I resolved the final format would be an Adobe Flash .swf file. This interactive
program is intended to be included as a flash component on the university
website. As a final method of output for the university it would be included in its

packaged form on a CD for uploading to the server and tested as an .html file.

VISUALS AND TEACHING METHOD

At this point, it became clear the program required an established teaching
method to offer its information concisely and effectively to the full scope medical
education. Discussion was held on teaching methods centered on such a ranging
scope. Enduring learning was proposed as one such method to solving the
essential question of sustainability across varying levels of knowledge and
implementing a set of core visuals useful to such diverse sets of students. The
method was studied in detail in elementary settings, but had little research in
higher learning. From these findings, it was found best to limit the project to

simply evaluating the functional capabilities and not on the full scope of the
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concept. Further research would need to be conducted on the benefits and
concerns of enduring understanding on a group of students over the course of four
years and their uses for the program within the different levels of neuroscience
testing. These tests would be used to determine if the teaching style was
effective, as seen in the lower levels of education and similar to those methods

being implemented at Mayo in their medical school curriculum.

TARGE AUDIENCE GOALS AND OBJECTIVES

Once enduring learning was established as the utilized teaching method, the next
major step was to choose the goals and objectives the students needed to achieve
during their study of the two cerebellar chapters. These objectives would serve as
a guide to the program and as a goal to test the successes and failures of the

program’s effectiveness in the preliminary testing.

At any level, the student would need:
1. To be able to name the major internal and external cerebellar cortical
structures including: hemispheres, tonsils, flocculus, nodulus, and vermis,

as well as midsaggital and parasaggital structures.
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2. To be able to properly identify the cerebellar peduncles and their specific
afferent and efferent projections.

3. To be able to identify the three layers of the cerebellar cortex, which cells
lie in each area, and how these cell types interact.

4. To be able to identify specific cerebellar cortex cells.

5. To know which cell types carry information to and from the cerebellum

6. To the three major functional divisions of the cerebellum and be able to
describe their afferent and efferent pathways.

7. To be able to determine functional deficiencies determined by

abnormalities to the structures previously described

Here, the pre-test and post-test would serve to investigate the programs ability to
illustrate and convey such specific objectives. It would be used to test the
knowledge of their understanding of the core concepts and help correct problems
with the interactivity and design. Evaluations would be given alongside these to
determine the student’s observation of the product usefulness. Larger scale
testing is necessary during the next four years to test whether the program was
sustainable throughout medical student’s academic careers. Such testing was
decidedly outside of the scope of the thesis, but is to begin with the next class

session in the spring
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CONTENT ORGANIZATION

Final Content Proposal

A final draft was then completed of the different topics to be included in the
program. It was at this point we began discussing the different programs likely to
be utilized during the process to convey each of the different concepts. A basic

outline was completed of the topics to be discussed.

During this phase there was discussion on whether a questions section would be
necessary. If questions were included, they would need to be relevant to all
groups and not contain specifics questions only answerable by the higher or lower

levels of medical education.

In the preliminary stages, discussion lead to adding a clinical correlations section
but within the final stages of the project was reconsidered. It decided that only the
residents and higher level medical students would benefit from these questions.

Students learning the information for the first time would not be included.
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In the final outline of the program the clinical correlations were changed to

review questions, where questions pertinent to all levels could be tested. The

final model outline is as follows:

1. Gross Anatomy (3D rotatable animation)

A.

w

o 0

=

F.

Superior Cerebellar View

Ventral (Anterior) Cerebellar View
Inferior Cerebellar View
Cerebellar Peduncles

Parasaggital View

Midsaggital View

2. Cortical Anatomy (multiple)

A.

B.

C.

D.

Slides (Gross dissection slides)
Image of Cortical Cell Types (2D flat art)
Multiple Views of 3D Cortical Slice (3D Model)

Cortical Excitation/Inhibition Pathways (2D Animations)

3. Functional Divisions (all 2D Animations)

A. Vestibulocerebellum

B.

1. Afferent Pathways
2. Efferent Pathways
Spinocerebellum

1. Afferent Pathways
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2. Efferent Pathways
C. Cerebrocerebellum
1. Afferent Pathways

2. Efferent Pathways

4. Review Questions (Interactive Questions)
A. Questions within Gross Anatomy
B. Questions within Cortical Anatomy

C. Questions within Projection Pathways

Storyboards and Script

During storyboarding, two items were produced: a site map and the program
storyboards with script. The sitemap was used to determine the navigation and
access the program would require (see Appendix A). It also relayed the imagery
and programming discussed for each of the areas. The sitemap was used to help
create the menus and submenus for the program and establish the number of
secondary and tertiary menus necessary to properly navigate the main hub

program.
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Next, the program storyboards were created. These storyboards included initial
concepts for the visuals, as well as the approved text to be included in the

program (see Appendix A).

The text went through many revisions by Dr. Dennis Burns as the program was
built. The initial text was derived from the syllabus and the supplementary texts
associated with the class. It was determined that the program would include only
information available to the student through their syllabus and supplemental
materials. The main purpose was to contain the same information while

presenting it in a more concise user-friendly mode.

Continuing the principles of enduring understanding into the content was
achieved by using the objectives discussed in the goals and objectives section. By
including images which could be used to teach the different levels of learning we
hope to be able to increase the student’s ability to interpret and to help provide
better explanation. For the purposes of this project the first and second facets are
the only ones in which medical illustration and designs apply. Helping to build a
solid foundation through strong visuals will hopefully create a better base for

students to grow their medical understanding.
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The initial script for the program was created with these objectives in mind and
helped to provide a natural supplement to the information within the course
syllabus. By including information from each of the texts and combining this
information with the other levels of education, we were able to provide a
supplement which could be used to help each level study while provide cohesive

images for the group as a whole.

As the programs concept became clearer, revisions created more comprehensive
explanations of the information within each slide, as well as better textual
transitions from slide to slide. The storyboards were then placed with their
corresponding text.

The program navigation and script was reviewed by Dr. Dennis Burns, one of the
professors for the medical neuroanatomy courses taught at UT Southwestern
Medical School as well as the other members of the committee to check for

content flow.
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Design

Layout Design and Style Sheets

Once the storyboards were approved, the programs style and concept was
determined. Within this phase, style sheets were created to determine the color
palettes for the program, and to begin decisions on the programs navigation. As
the program was going to require multiple levels of navigation, it became
necessary to determine a placement which would not dominate the programs
allotted visual space, yet still have appropriately sized fonts for easy reading. The
abundance of textual information included in the program needed multiple levels
of navigation to function adequately. A primary style sheet was then created for
review by the committee (see Figure 3.1 and 3.2). After discussion on the
activities of the rollovers and the navigation within the program the style for the
program was approved. The specifications for the program were also determined.
The main program was designed for a 1024 by 768 resolution. The loaders were

placed into the main program at a size of 1024 by 645.
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Figure 3.1 Gross Anatomy Style sheet
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Figure 3.2 3D Model Style sheet

Color Selection

Since the program requires a diverse spectrum of colors for description of cell
types and distinction in the different pathways videos, the main program was
developed in a palette of different shades of grey and white (see Figure 3.3).
Such colors were used to minimize confusion and ease the users experience with
the content of the program. Much of the program emphasis could then be placed

on the typography and not on the colors used.
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The illustrations were given a rich palette of colors to help distinguish the unusual
items within each section. Colors were kept consistent within each of the three
majors sections to alleviate confusion on each colors meaning. Similar colors

were only used twice when included in a different section, to help keep the

Figure 3.3 Colors Palette

purpose consistent and clear.

Visual Organization and Typography

The program used black and white versions of Myriad Pro (Bold and Italic) and
Myriad Pro Condensed in varying font sizes: 10pt, 12pt, 14pt, 16pt, 18pt and 30
pt. The main program title was 30pt font to help offset it from the main body of
text. The main text was included headers in an uppercase white 18pt font. All
subsequent text in the program was then a 14pt font. Labels were given a 12pt

font with a .75pt leader line. Text found in the secondary bar at the bottom of the
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program was distinguished by giving it a 10pt font and underlines or bold when
necessary. The choices in font type help guide the viewer through information
which was most pertinent at lower levels and for review to information which was

more detailed and for higher levels of medical education.

Menus and Submenus

The program contained a main menu; a secondary menu and a set of four sub-
menus (see Figure 3-4). During the storyboarding phase it was determined that
the menus needed to take up as little of the visual space as possible due to the
amount of detailed text, labels, and visuals necessary on every page. The full
program menu was allotted a space of 1024 pixels by 123 pixels. Menus were
then given a height of 54 pixels for the main menus, 42 pixels for the secondary
menu, and 27 pixels for each of the related submenus, consecutively. The full
menu was set up to be allowing only for the submenus to roll down upon user
selection of specific areas. Minimized menus allowed for larger illustrations and

graphics.
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[ CEREBELLUM |

Projection Pathways
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Figure 3.4 Menus Style

Interactivity

The interactivity for each of the components was determined by the needs of each
slide. A set of rollover buttons with similar functionalities were created to help
the user to distinguish whether an item was a label, or a movie clip. A three
dimensional model was created as part of the gross anatomy section and included
limited rotation to help student gain perspective on the cerebellum’s
dimensionality. Similarly, a model of the three dimensional cell types was
created to relay information on cell axon directions and flow of information

within the system.
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SOFTWARE USED IN PRODUCTION

A number of different software programs were utilized to create the [Cerebellum]
program. Illustrations for the program were created using Adobe Photoshop ®,
Adobe Illustrator ®, Autodesk Maya 2009 ®, and Pixologic Zbrush 3.1®. The
interface design was developed using Adobe Photoshop ®and finally produced in
Adobe Flash ®. The three dimensional models were created using Autodesk
Maya 2009® and Pixologic Zbrush 3.1 ®. Both two dimensional and three
dimensional video clips were created within Adobe After Effects ®and transitions
were developed in Adobe Premiere Pro ®. The final program including both the

main user interface and the loaders were created within Adobe Flash ®.

PRODUCTION

Once the design concepts and functionality were approved by the thesis
committee, production of the interactive program began. The initials style sheets
were brought from Adobe Photoshop ® into Adobe Flash ® as a JPG file. At
this point, a default interface was created which would serve as the backbone for

the entire program. This default program included basic rollovers to be included
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in all of the slides: main text and main header, one rollover button, a secondary

information bar with text, and a background box.

To ease the size of the program for the internet it was decided to split the
program into functional loaders and have one main hub program to load each of
the four subsections into. This organization would help to lower the overall size
of the program and decrease the amount of time necessary to load while

downloading via the internet. An initial loader screen was developed from

defaults within the Adobe Flash ® database.

Figure 3.5 3D Model
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At this point, a base model was created in Autodesk Maya 2009 ® for the gross
cerebellar anatomy section. By using both slides provided by Dr. Burns and by
attending gross dissection of the cerebellum, the external anatomy was sculpted.
Within Maya ® a base cerebellum was created and exported to Pixologic Zbrush
® for detailing coloring and texturing. Two layers were then brought back into
Maya, one with detail of the color of the cerebellum and one of the textures of the
cerebellum. Ramp shades were applied in Autodesk Maya ® to create an even
more continuous look to the cerebellum. These layers applied tones and created

an overall matte appearance.
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Figure 3.6 3D Model in Flash

Once the base cerebellum was produced, it was subdivided to create the faces of
the midsaggital and parasaggital planes. Both of the cut faces were exported and
detailed using Adobe Photoshop ®. One gross cerebellar model was created
before the others to provide an example of the necessary flow for creating the 6
other models. This model was used in the cerebellar cortical layers section in

expressing the three dimensional cuts made in the model of the cerebellar cortex.
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Figure 3.7 2D Drawing of Image

Autodesk Maya 2009 ® was also used to create the cerebellar cortical cell types
and the three dimensional model. The process of producing these was reversed.
First, the main model was made for the three dimensional visualization of the
cortex cell types. After the model was created and reviewed by Dr. Dennis Burns
sketches were created in Adobe Illustrator ®. These pieces of line art were

rendered in detail in Adobe Photoshop ® to be closely related to the three
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dimensional model. These images were placed into their preceding sections and

rollover labels, final coloring, and related animations were laid over them.
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Figure 3.8 Final 3D Model of Cells in Flash

The functional division’s segment was completed in three separate steps. The still
image of the brainstem and cortex slices was originally revised from images
previously included in the syllabus. Once revisions were completed and approved
by both the committee and the content advisor the image was brought into Adobe

Flash ® and placed in the images section for each of the programs slides. Once in
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place labels were place on top of the images only including the relevant labels to
that specific functional division. This varied from the syllabus images which
included all related labels which often became burdensome and confusing. A
series of pathways were then created and masked to create movie clips of the
motional pathways each of the signals would take in their course through the

afferent and efferent pathways.
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Figure 3.9 Projection Pathways in Flash
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Finally, the questions section was created. This was used only to reemphasize the
information already included in the program. It was not intended to elaborate on
any of the information or provide further detail but simply serve as a study aid to
students who desired to quiz themselves over the knowledge included inside the
program. Here a series of questions was created by the content advisor Dr.
Dennis Burns which would properly relate and quiz the information included in
the three previous sections. For easier navigation, it was broken into questions

related to each of the three previous sections.

Once the program was completed it was saved as a final set of Adobe Flash FLA
files and exported as SWF files. The program included a note in the packaging as
to which SWF file to open first as well as the necessary debugger to open the
program on newer versions of Windows. It was then compiled into an .html file
to be given to the medical education program to be included on the online

curriculum for neuroanatomy.

REVIEW & REVISIONS

During and after production the program went through many levels of review and
revision with both the content advisor and committee members. Since the

program was intended to have multiple levels of usage, it was reviewed to make
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sure the concepts were clear to all levels of medical students. The textual content
of the program was revised many times to make sure it both related to the imagery
and was simplified and organized into areas easily distinguishable by the student.
Implementing the first two facets of enduring understanding in the program was
one of the main goals to helping provide a structure to the layout and content of
the program. Once again examining these first two facets helped drive what
content would require additional revisions. Modifications to the text were
finished and an additional introduction was added to the gross anatomy section to
provide a better continuity to the program and increase its usage as a standalone

component.



CHAPTER FOUR
Results

EVALUATIONS

Once the program was approved by the committee, it was evaluated by students of
different levels within their medical education. Each student was given an
unrestricted time to look through the program and to complete the questions. They
were given a pre-test, post-test and a questionnaire and a sheet of blank paper for
additional comments. Before beginning the packet or using the program, each
student was given instructions as to how to enter the program, a note as to its
contents, and an orientation to the packet they were handed. The sample group
comprised of 8 biomedical communication graduate students, 2 first year medical
students, 1 second year medical student, 2 fourth year medical students, and 2

residents.

Twenty one pre-test, post-test and program evaluations were handed to the group.
From those packets, twenty one evaluations were handed in, and fifteen pretests
and post tests were taken. Some students relayed that they were unable to give
the time necessary to follow through the pre-test and post-test portions of the

packet but would gladly evaluate the program.
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25

20

15

10

M Strongly Agree

B Agree

= No Opinion

B Disagree

m Stronly Disagree
Q1 Q

2 Q3 4 Q5 Q6 Q7 Q@8 Q9 Q10 Qu1

Table 4.1 Evaluation Results




Program Questionnaire

[Cerebelfum]
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Instructions: Please circle the answer on the right that best matches your level of agreement.

1.) The interactive program was easy to navigate,

2.) The images and supporting media are iImpaortant
in a thorough understanding of the subject.

3.) The content of the program is organized well for
brath study and review,

4.1 The layout and design were appealing.

5.) The interactive program provided the information
necessary to preform well on the testing,

6.) The pathaway movie clips are the best way to
present this material -

7.3 Your understanding of the cersbellum and its
fumctions has increased with the use of this program .

B.) The ratating cerebellum videos help me onent to
its spatial locatiom,

&) The review questions and answers provided clear and
cancise explanations to thelr quastions.

10, Dwouldllike to use this program again to review
the content again inthe future

11.) The content of this program would be useful for
rewiew at other timees inomy medical carser ,

Additional Comments and/or Sugoestions:

Strongly
Aggree

Agres

Mo
Opinicn

[risagree

Strongly
[Dizagres

Figure 4.1 Evaluation Sheet
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Students were given an evaluation in their packet which included as set of eleven

questions based on a Likert scale. On each questionnaire there was also a portion

to include additional comments, which were carried over in many cases onto the

included piece of blank paper. The results of the evaluations can be seen in Table

4.1 above.

The students’ evaluations for the programs were as follows:

1.

The interactive program was easy to navigate: 17 students strongly
agreed, 4 students agreed.

The images and supporting media are important in a thorough
understanding of the subject. 18 students strongly agreed, 3 agreed.
The content of the program is well organized for both study and
review. 18 strongly agreed, 3 agreed.

The layout and design were appealing. 20 strongly agreed, 1 agreed.
The interactive program provided the necessary information to
perform well on testing. 15 strongly agreed, 4 agreed, 2 had no
opinion.

The pathway movie clips are the best way to present this material. 15

students strongly agreed, 4 agreed, 2 had no opinion.
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7. Your understanding of the cerebellum and its functions has decreased
with the use of this program. 20 strongly disagreed, 1 disagreed.

8. The rotating cerebellum videos helped me orient to its spatial location.
11 strongly agreed, 10 agreed.

9. The review questions and answers provided clear and concise
explanations to their questions. 16 strongly agreed, .5 agreed, .5
disagreed.

10. The content of this program would be useful for review at other times
in my medical career. 16 strongly agreed, 5 agreed.

11. I would like to use this program to review the topic in the future. 17

strongly agreed, 4 agreed

Notable evaluation comments included:
o  “Tlike that each section has a different ‘animation/rollover”, yet is still
cohesive.”
e “Not too much text, but gives enough information that is important to
know for the course.”
e “The questions are extremely helpful.”
e “There is a lot of information in the program, I probably wouldn’t use it

all at once, but more likely when I wanted to review a particular concept”
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e “Ilove these! Especially the ones that draw out the efferent and afferent

"’

tracts. The signal pathway clips are cool too!”- in response to evaluation
question 6

e “I definitely clicked these several times!”- In response to evaluation
question 8.

e “Ireally like the interactive nature of the 3D model- Visualizing the cells
in multiple views really helped me understand the special relationship of
the cells.

e “Very helpful. The large quantity of material does seem daunting, and a
lot to handle, but viewed in small doses. I think it would be extremely
useful. I didn’t retain a lot of information, but if I was using this as a
study aid, I think it would build upon the other materials.”

e “Iwould useit!”

e  “Overall, I truly believe this is a great tool to gain a very rounded
understanding of the material. I could see myself using this on my own
outside of class to help my study for the course. The organization of the
program is a strong point. It’s a lot of information and you organized it

well....”

In response to question nine, the respondent found some of the answers to the

questions to be lengthy and confusing. This may have been due to the
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individual’s lack of exposure to the content of the program or to an inadequate

amount of time given to review the material.

Further comments were also made on typographical mistakes as well as any
confusing navigation. These comments and thoughts were taken into

consideration during a final phase of revisions for the program before completion



PRE AND POST TESTING

Overall Scores
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Test # Classification Pre-Program Test % Post-Test %
1 I° yr Med 111 5/20 25 7/20 35
2 1" yr Med 111 5/20 25 7/20 35
3 I° yr Med 111 3/20 15 12/20 60
4 I° yr Med 111 7/20 35 11/20 55
5 2" yr Med Il 9/20 45 14/20 70
6 2" yr Med 111 5/20 25 9/20 45
7 2" yr Med 11l 4/20 20 8/20 40
8 2" yr Med Il 7/20 35 7/20 35
9 I°" Yr Med Student 4/20 20 3/20 15
10 I°" Yr Med Student 120 5 9/20 45
11 Resident 8/20 40 16/20 80
12 Resident 4/20 20 19/20 95
13 4" Yr Med Student 7/20 35 19/20 95
14 2" Yr Med Student 6/20 30 16/20 80
15 4" Yr Med Student 6/20 30 18/20 90
27 58.3

Table 4.2 Pre-test and Post-test Score Percentages
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Pre and post testing was also performed to test the effectiveness of the program in
helping students to learn the information. No testing was performed to determine
how quickly students learned or if there was an increase in understanding based
on use of the program. Further testing will need to be conducted later on any
learning which may have occurred from using the program and in the
implementation of enduring learning principles. The intention of the pre and
post-testing was to determine any gaps in knowledge which may have been
unforeseen in the creation of the program. These gaps would have been filled in
with other slides if need occurred or if confusing information prevailed. Revisions
would be done to help create a better understanding of the misunderstood concept.
Table 4.2 shows the final results as well as information on the student group into
which it pertains. The results were interesting, though statistically they would not

be significant enough until further testing was performed.
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Test (o)) 02 03 04 | 05|06 | 07| O8 | Q9 | Q10 | Q11 | Q12 | QI3 | Q14 | QI5 | Q16 | QI7 | QI8 | Q19 | Q20
1 x/1 x/1 x/1 1 | xix | x/1 | xx | 1/ | x/x | x/x xx | x/1 X/x Ix | x/x xX/x 1/x Iix | xx | x/
2 x/1 x/x x/x xx | x| x| xx | I | x| /1 x/1 x/1 X/x 1/x /1 Iix | x/1 x/1 X/x 1/x
3 1/1 x/1 x/1 x/1 | x/1 | x/1 | xx | 1I/1 | x/1 | xkx X/x xx | x| xixo | X/l x/x | x/1 xX/x 1x | x/1
4 x/1 1/1 x/1 x/1 | x/1 | x/1 | xx | I/x | I/x | xix X/x 1/1 1/x X/x x/1 Iix | x/1 1/x X/x x/1
5 /1 x/1 1/1 x/1 | x/1 | I/ | xx | 1/ | x/1 | x/1 /1 Iix | xkix 1/1 x/x 1/1 X/x 1/1 X/x /1
6 x/1 1/1 x/1 x| x/1 | x/x | I | x| x| xix x/x x| x/ix 1/1 1/1 x/1 1/1 x/1 X/x 1/1
7 x/1 Ix | x/1 x/1 | xx | /1 | x/x | xix | x| x/1 1/1 Ix | x/1 x/x | x/1 xx | xix | x/1 x| x/x
8 1/x x/x X/x xx | x/x | xix | x/1 Iix | 1/1 | x/1 x/1 x/1 1/x 1/1 xX/x x/x x/1 x/x 1/1 1/1
9 X/x 1/1 x/1 xx | xx | x| xx | I | x| xk X/x X/x x/1 X/x X/x X/x 1/x 1/1 X/x X/x
10 x/1 x/1 x/1 x/1 | xx | xx | I | Iix | X/ | x/1 x/1 xx | x/ix xx | x/1 x/1 X/x x/1 X/x x/x
11 x/1 1/1 x/1 x| 1/1 | x/1 | x/1 | xix | x&x | x/1 1/1 x/x | x/1 1/1 1/1 /1 | x/1 1/1 1/1 xX/x
12 x/1 x/1 x/1 x| x/1 | x/1 | x/1 | /1 | x/1 | I/ | x/1 x/1 | x/1 | x/1 Iix | x/1 | x/1 x/1 | x/1 /1
13 x/1 1/1 1/1 1 | /1| x| x| 1| x| X/ x/1 x/1 1 | x/1 | x/1 x/1 | x/1 x/1 1/1 1/1
14 x/1 1/1 x/1 I/1 | xix | xix | /1| xix | x/1 | x/1 1/1 x/1 x/1 x/1 x/1 /1 | x/1 1/1 x/1 x/x
15 x/1 1/1 x/1 x/1 | x/1 | I/1 | x/1 | x/1 | x/1 | x/1 x/1 /1 | x/1 /1 | x/1 x/1 X/x xX/x 1/1 1/1
Total /13 | 8/12 | 2/13 | 3/11 | 2/9 | 3/9 | 3/6 | 11/6 | 2/8 | 1/10 | 4/10 | 4/8 | 3/7 | 7/8 | 4/10 | 5/8 | 3/9 | 6/10 | 5/6 | 7/8
Results
Without 06 | 5/7 | 1/7 | 2/6 | 24 | 1/4 |2/5| 43 |0/5 | 1/6 | 2/6 | 1/4 | 1/6 | 2/5 | 2/5 | 2/6 | 1/4 | 3/6 | 3/5 | 3/3
Hlustrators

Key: x- incorrect

1-correct

Results: pretest/post-Test

Table 4.3 Pre-test and Post-test Result
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The table above (Table 4.3) provides a breakdown of the questions which were
correct and incorrect on each students pre and post quiz. The information was
used to determine gaps in knowledge with the students. After reviewing the

results only two questions may show a need for revision. Question 7 asked

Which one of the following is a major direct target of projections from the
cerebrocerebellum?

Inferior Olive
Thalamus

Basal Ganglia
Cerebral Cortex

SOw

The questions received only 6 of the 15 respondents getting it correct during the
post test. Likewise, four medical students got the question correct in the pre-test
and incorrect on the post-test. The information was provided twice during the
program, once during information within the functional divisions and again

during the review questions.
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The second question which may show need for revisions was question number 20.
On this question only 3 of the respondents got the question correct, in the pre and

post-test. The question read as follows:

A 52 year old right-handed woman with a history of cigarette smoking
presents with a sudden onset of slurred speech and “clumsiness”. Your
evaluation reveals an intention tremor on the right side, and difficulty
performing rapidly alternating movements on the same side. Her left side
is unaffected. Which one of the following lesions would explain her
abnormalities?

Metastatic lung cancer involving the left cerebellar hemisphere.
An infarct involving the left lateral medulla oblongata.

An infarct involving the right middle cerebellar peduncle.
A tumor involving the superior cerebellar vermis.

oOowp

The information in the question was never specifically given in the text and in
retrospect would require an outside understanding of neuroscience and the other
chapters of the syllabus in order to generate the response to this question.
Adequate information as to context of the question was not given within the

program.
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From these results it was determined that no clear revision were necessary to the
program text at this time. Both questions presented concerns within the
evaluations and not within the program itself. Further testing would be required to
determine if the program provided increased knowledge and speed of learning.

Corrections to the text and imagery may be determined necessary at that time.



CHAPTER FIVE
Conclusions and Recommendations

CONCLUSIONS

The interactive program was designed out of a need to revise the current set of
supplementary resources available to medical students in the neuroscience class.
The current set of materials given to the student were related to gross anatomy
and any readily available sources on the web provided inadequate information on
the content included in the lectures. The diversity of students provided difficulty
in finding appropriate resources as well, and it was determined a method of
teaching would need to be implemented to be able to address the full spectrum of
students involved. After reviewing the materials there was a need found for a
program to gather the information within the lectures and provide further

illustration on its topics.

Students were questioned on what type of program they would be most likely to
use, and it was determined to use a web-based interactive module. The program
included information categorized into four different sections of information: gross
anatomy, cortex anatomy, functional divisions and a review questions section.
Further interactivity was included with introductions, help sections, and an

information page. The final product was an interactive web-based Adobe Flash

71
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Player ® file to be loaded on the web curriculum by the neuroscience program

and used as a supplement to the syllabus and texts.

Once the final product was created and approved it was evaluated by a pool of
students within medical education including medical illustrators, medical
students, and residents. Little dissatisfaction was shown toward the program.
Also a series of pre and post tests were given to the students. There was little
variation on the number of correct responses to questions on the post test. It was
determined from this that the program did not need further content revisions. It
was then concluded from the evaluations, and pre and post testing the program

provided adequate content on the cerebellum and its functions.

RECOMMENDATIONS FOR FURTHER STUDY

The interactive module is intended to be a set of programs completed for the
neuroscience department. Further programs could be created for the other
sections of the syllabus or for some of the other confusing lectures within the
syllabus. Subsequent programs could be created with the same framework of
teaching method and structure in mind and become part of a package available to

students as a supplement to their syllabus and texts.
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The hope for the program is to create these lectures within a structured time of
three years to be included within the lectures series at that time. Each year three
to five programs would be created to be completed by the spring of 2012. Testing
could then be done on the program as a whole to determine any effectiveness it

may have with medical neuroanatomy learning.

Further study would also need to be done on the effectiveness of the teaching
method within a single group of students. Little research could be found on
enduring understanding as it pertained to medical education and is a further area
of interest for research. The study would take four years to complete, and would
require standardized testing of the individuals across all four years of medical
school. Such testing was determined outside of the scope for this thesis but is of
further interest. A schedule of testing will be laid down to be used with the help
of medical testing and the UT neuroscience society, which would determine these
results. Students would be ranked based on student number for ambiguity and
tested throughout their medical career. With the help of the SIGN group, testing
could be completed over a four year period and include students who have plans

to enter neurosurgery or neuropathology residencies.

Students within the four year program could then be tested by the medical testing

department at the levels within their medical education where classroom testing is
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involved. These three levels would help provide a better idea of the larger scale

significance and provide a greater knowledge of the uses of the program

Further consideration may also lead to addressing different learning types. By
using programs sounds to aid in the visual cues, as well as included gaming
within any other interactivity students would be given a better range of
interactivity. Such options may provide a larger diversity of options for students

to use in their supplementary materials.



APPENDIX A
Storyboards
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Anatomy of the Cerebellum

—-{3D) Side View
w/ submenu -(3D) Top View

. -(3D) Bottom View
-(3D) Cerebellar Peduncles
-(3D) Mid-saggital Plane
-(3D) Para-saggital Plane

Cerebellar Cortex

(photo/fiat) Cellular Layers

w/submenu . : . -(photo/flat) Cortex Cell Types (subcomponent 1)
S : (3D) Model of Cell Set {subcomponent 2)

(2D)Cerebellar in/Outputs (subcomponent 3)

Main Menu Page

w/ main menu and submenus .

Proiection Pathways -Animation of Pathways: (subcomponent 4)
Vestibulocerebellar Afferents
w/subment Vestibulocerebellar Efferents

Spinocerebellar Afferents
Spinocerebellar Efferents
Cerebrocerebellar Afferents
Cerebrocerebellar Efferents

Clinical Correlations

- ' _||.j::nm_ Ataxia

-Nystagmus .
w/submenu -Intention Tremors, Dysmetria, Hypotonia,

Dysdiadochokinesia
-Motor abnormalities in the large truncal muscles.

Robert Werkmeister tooorganized@yahoo.com . pg.1of1
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introduction Slide

3D mode! of brain which when clicked
again orients to specific anatomy as the
view specified by the item requires

‘Hobert Werkmeister «

Main Text: The cerebellum or “little brain” is the structure

red@vyahoo.com

occupying most of the volume of the posterior cranial
fossa. It represents an important component of the motor
system with functions including: maintenance of balance
and equilibrium, coordination of eye movements,
coordinating ongoing motor activity in the extremities.

Rollovers: 1. Brainstem- comprises midbrain, pons and
medulla oblongata 2. Cerebellar peduncle- attaches to the
cerebellum via the brainstem and contain axons leaving
and entering the cerebellum3. Flocculi- two tufts of
cerebellar parenchyma visible on anterior (ventral) surface
of cerebellum. 4. Cerebellar tonsils- lie in the inferior-
medial aspect of each hemisphere next to the brainstem.
5. Folia- external surface is characterized by multiple
narrow-parallel ridges called cerebellar folia, like “leaves”
or pages of a book, allowing for an enormous amount of
surface area to the cerebellar cotex.

870:532+3130

Main Text: The cerebellym rests on the floor of the

posterior cranial fossa and is covered superiorly by a dural
reflection known as the tentorium cerebelli. The
cerebellum receives its blood supply from branches of the
vertebral-basilar arterial system. A number of the fissures
(“grooves”} of the cerebellum have specific names and
have been used to subdivide the cerebellum into a number
of rather complex regimes. In this presentation we will
take a simpler functional approach, dividing the cerebellar
cortex into three medial to lateral subdivisions.

Rollovers: 1. Brainstem- the medulla is the most
caudal part of the brainstem 2.Cerebellar
Hemispheres-subdivisions of the distinct regions of
the cerebellum 3. Cerebellar Vermis- a midline
“worm-like” component of the cerebellum.

4. Cerebellar Hemispheres- two large hemispheres
lie on either side of the Vermis.
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Main Text: As the cerebellum is rotated to give us a
view of its inferior surface, some of the landmarks
unrecognizable previously are now visible along
with the midline vermis and the hemispheres which
are stili visible.

Rollovers: 1. Brainstem- the medulla is the most
caudal part of the brainstem 2. Vermis-
3.Hemispheres- distinct of the cerebellum. 4.
Cerebellar Tonsils- Not discrete functional regions, .
but important landmarks that can become
compressed in conditions that displace the
cerebellum and brainstem downwards through the
foramen magnumicerebellar tonsilar herniations”.

- iRobertWerkmeister
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Afferent > < Efferent

inferior Dorsal Spino Flocculus,
Cuneo nodulus, ,
Vestibular Sys | fastigial nuclei
Contralateral to vestib sys
Inf. Olive .

Middle Contra Axons/ | none
basal pontine

Superior Ant Spino Dent/int, VAVL

Cerebellar Peduncles

Main Text: Cerebellar Peduncles attach the
cerebellum to the brainstem and contains axons
entering and leaving the cerebellum. Superior-
contains major efferent pathways and few entering.
Middle- tt contains only afferent axons. Inferior-
originates in medulla oblongata. It has predominant
afferent projections with a smaller number of
efferent.
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Midsaggital Plane

Main Text: On the cut surface the cerebellar folia
are composed of a thin fayer of gray matter {(cortex),
supported by branching white matter cores. The
white matter is comparatively scanty within the
vermis but much more abundant within the
hemispheres of the cerebettum.

Roliovers: 1. Vermis- divisions of the cerebellum by
white matter. 2. Nodulus- is one of nine
subdivisions of the cerebellum. We will discuss this
further when we consider the “vestibulocerebellum
“, which is one of three functional divisions of the
cerebellum.
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deep nuclei: Dentate, Emboliform, Globose and
Fastigial (“don’t eat gross food”) laterally to

medially. The largest is the dentate nuclei.

Rollovers- 1. Dentate nucleus- largest and most

Layers of the Cortex

Main Text: Although the cerebellum has distinct functional
divisions, from a microscopic standpoint, the appearance
is remarkably uniform from area to area. Externally it
contains a relatively hypoceliular zone- the molecular
layer. Below this is the prominent layer or large pyramidal
neurons- Purkinje cells. Deepest is the densely cellular
granular layer.’

_mﬁ.mﬂm__,\ situated of the deep cerebellar nuclei. 2.
Superior Cerebellar Peduncle- emanates from the
hilar region of the dentate. 3. Cerebellar Cortex- is
functionally divided into three sections and directs
inputs to deep cerebellar nuclei 4. Cerebellar White
Matter-myelinated cerebellar axons also known as
“arbor vitae”.

tooorganized@yanoo.com

Rollovers: 1.Granular Cell Layer-sometimes called
the internal granular layer,is the deepest layer of the
cerebellar cortex.Important Structures: Granular cells,
golgi cells, cerebellar glomeruli. 2. Purkinje cell
layer- prominent purkinje cells are the “grand central
station” of the cerebellar cortex, which are the
ultimate target of all projections to the cerebellum and
the only source of output from it. 3. Molecular Layer
is the most external layer containing stellate cells and
basket cells which inhibit purkinje cell activity. It also
contains numberous cell processes that will be
illustrated later- Purkinje cell dendrites, granule cell
axons and others.

870-532-3130 .

Cell Types.
Detaited in«{subcompornent 1}

Main Text: using this higher resolution image of the
cerebellum, we can now take a closer look at the
specific cells and cell processes that populate the
cerebellar cortex, their connections and their
functions.

Rollovers: descriptions for each cell type based off

syllabus: 1. Parallel fibers, 2. stellate cells, 3. basket
cells, 4. molecular cells,5. purkinje cells, 6. granular
cells, 7. climbing fibers, 8. mossy fibers, 9. deep
cerebellar nuclei. Texts found in Appendices 1.
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Main Text: This wma:m:om allows us to trace the
different action potentials from the cerebellar cortex.

Lets take a closer lok at the signals coming in to the

Main Text: This 3D image provides us with a 3D look
at the various cell types discussed in the previous
panel. Note the fan like distribution of the Purkinje

Broken into 6 identical slide layouts with movie clips
specific to each efferent or afferent pathway. They wili be

user guided animations to better help visualize

cells, the processes which are oriented
perpendicular to the long axis of the cerebellar
folium. Because of this arrangement a parallel fiber
is able to synapse with the dendrites of multiple
Purkinje cells. Also the Purkinje cells is situated to
receive multiple excitatory inputs from multiple

granule cells

tooorganized@yahoo:com

cortex through mossy fibers, climbing fibers, etc.

Rollovers 1. Mossy fibers are exciting granular cells.
They have many interesting effects. One of these is
the excitation of Golgi cells, which in turn inhibits the
activity of the granule cell creating a feedback loop
and shutoff sequence.2. In addition to exciting Golgi
cells it also sends excitation influences to Purkinje
cells and excitatory signals to basket cells and steilate
cells which in turn inhibit the Purkinje cell. It creates a
reciprocal effect of excitation and inhibition.3. The
excitation via climbing fibers is much more straight
forward as they send signals straight up the axons
and excite the target cells.

870-532-3130

destination. Includes option of maskable overlay of entire
pathway for related circuit.

Rollovers- similar sguares. 1 stating the destination of the
pathway, 2 tefling the inputs to the pathway, 3 telling the
outputs of the pathway,
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Appendices 1

Golgi Cells- receives excitatory projections
from granule cells via parallel fibers and sends
inhibitory fibers back to granular cells at the
level of the cerebellar glomerulus (make a
cerebeliar glom. Definition somewhere on the
page with accompanying dotted line to
explain}.

Granule Cells- receives excitatory projections
from mossy fivers in the cerebellar glomerulus,
inhibitory projections from Golgi cells in the
cerebellar glomerulus. Sends excitatory
projections via paraliel fibers to Golgi cells,
stellate cells and basket cells.

Mossy Fibers- account for the majority of
axons coming into the cerebellum. Excitatory
projections to granular cells. Come from a
wide range of neurons in the spinal cord,
brainstem and cerebral hemispheres.

Climbing Fibers- the other source of excitatory

influence in the cerebellar cortex. Mossy
fibers come exclusively from the contra lateral
inferior olive and encircle Purkinje cell
processes much like tendrils of Ivy climbing up
the branches of a tree.

Basket Cell- is an inhibitory cell that provides a
“basket-like” axonal connection to the cell
body of the Purkinje cell.

bert Werkmeister

Revision 1

Stellate Cell- are excited by granule cells via
parallel fibers. They send star like inhibitory
processes to Purkinje cell dendrites.

Purkinje Cells- are the “grand central station”
to the cerebellar cortex and serve/provide the
only source of signaling leaving the cerebellar
cortex. It receives excitatory signaling from
climbing fivers and mossy fibers(via) granular
cells. They receive direct inhibition from
stellate and basket and indirect inhibitory
influence from Golgi cells which in turn send
inhibitory projections to deep cerebellar nuclei
and vestibular nuclei.

Date: 2/3/09
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Program Questionnaire
[Cerebellum]

-

Lok

Instructions: Please circle the an

ron the nght th

Strongly Agree No Disagree Strongly
Agree Opinion Disagree

1.) The interactive program was easy to navigate. @ 2 3 4 5
2.) The images and supporting media are important

in a thorough understanding of the subject. &) 2 3 4 5
3.) The content of the program is well organized for (\ 5 4

both study and review. 3.7 3 >
4.) The layout and design were appealing. %}‘} 3 3 4 5
5.) The interactive program provided the necessary N

information to preform well on testing. &1) 2 3 4 5
6.) The pathway movie clips are the best way to I 2 3 4 5
present this material. .

7.} Your understanding of the cerebellum and its )
functions has decreased with the use of this program. 1 2 3 4 5 ;
8.) The rotating cerebellum videos helped me orient to ,

its spatial location. *“’{3 2 3 4 5
9.) The review questions and answers provided clear and »

concise explanations to their questions. @ 2 3 4 5
10.) The content of this program would be useful for (w
review at other times in my medical career. \].~/ 2 3 4 5
11.) F'would like to use this program to review ;o
the topicin the future. \l) D) 3 4 5

Additional Comments and/or Suggestions:




Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement,

1.) The interactive program was easy to navigate.

2) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.) The review guestions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career.

11.) I'would like to use this program to review
the topic in the future.

Additional Comments and/or Suggestions:

Strongly
Agree

@0 o O

OO -

Agree

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

Strongly

Agree

1.) The interactive program was easy to navigate. \J_)
2.) The images and supporting media are important s
in a thorough understanding of the subject. 2\1)
3.) The content of the program is well organized for w
both study and review. v

4.) The layout and design were appealing.

5.) The interactive program provided the necessary

,,,,,,

information to preform well on testing. 01 2
6.) The pathway movie clips are the best way to 1
present this material. et
7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program. 1
8.) The rotating cerebellum videos helped me orient to
its spatial location. ﬁ)
L
9.) The review questions and answers provided clear and I
concise explanations to their questions. { L}
S
10.) The content of this program would be useful for N
review at other times in my medical career . .y

11.} 1 would like to use this program to review
the topic in the future .

Additional Comments and/or Suggestions:

Agree

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement,

Strongly Agree No Disagree Strongly
Agree Opinion Disagree

1.) The interactive program was easy to navigate. @ 2 3 4 >

2.) The images and supporting media are important

in a:thorough understanding of the subject. @ 2 3 4 >

3.) The content of the program is well organized for 3 4

both study and review. @ 2 3

4.} The layout and design were appealing. @ 2 3 4 5

5.) The interactive program provided the necessary

information to ﬁ’rz{?form well on testing. @ 2 3 4 5
6.) The pathway mowe cllps are the bFst way to @ 2 3 4 5

present this material. “ (oW~ AL

0 fc {"M\A (,fr‘fu{) L2 .
(A% TR &) ﬁi hung Chipd snd— ool tool
7.} Your understanding of ti1e cerebeﬂum and its. @‘\ PM s ¢ pe e
functions has decreased with the use of this program . 1 2 3 4 @

8.) The rotating cerebellum videos helped me orient to

V defingtelyy clicese] o
its spatial Iocatlonm«& iﬁéJU?la i ,,\y@ 2 3 4 5

exedis »

9.) The review questions and answers provided clear and

concise explanations to their questions. ( 1) 2 3 4 5
10.) The content of this program would be useful for
review at othertlmes in m medical career . ! 1 2 3 4 5
dﬁﬁ %L x?( «ua)l @Q -"" yi \/ﬁ-‘* AL (v( h(_)u) G-

q/?( VLA\_ (%4) 7
1 1 ) I wouldlike to use th|s program to r view
the topicin the future. @ 2 3 4 5

Additional Comments and/or Suggestions:
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Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

1.) The interactive program was easy to navigate,

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its

functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to

its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career.

11.) | would like to use this program to review
the topicin the future.

Additional Comments and/or Suggestions:

Strongly
Agree

Agree

No Disagree
Opinion

3 4

3 4

3 4

3 4

3 4

3 4
3 4
3 4
3 4

Strongly
Disagree

WOW AV Wedd o \TLe (efecslied of Wik St of 4ve wtnweli
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Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

Agree No Disagree Strongly
Disagree

Strongly
Opinion

Agree

1.) The interactive program was easy to navigate.

2.) The images and supporting media are important , ;
in a thorough understanding of the subject. L 1 L
3.) The content of the program is well organized for e 15 5

both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to

present this material.
3 n \
NS

7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program . 1

8.) The rotating cerebellum videos helped me orient to /D
( 2 3

its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions. 1 (2 3
.

10.) The content of this program would be useful for e
review at other times in my medical career. i]) 2 3

11.) 1 would like to use this program to review )

the topic in the future .

Additional Comments and/or Suggestions:




Program Questionnaire
[Cerebellum]

31

instructions: Please circle the answer on the right that best matches your fevel of agreement.

Strongly Agree No Disagree Strongly
Agree Opinion Disagree

1) The interactive program was easy to navigate. @ 2 3 4 5

2.) The images and supporting media are important .

in a thorough understanding of the subject. L \2) 3 4 3

3.) The content of the program is well organized for = 5 3 ) 4 5

both study and review. -

. . s
4.) The layout and design were appealing. 1> 2 3 4 5

5.) The interactive program provided the necessary ,
information to preform well on testing. \]> 2 3 4 5
6.) The pathway movie clips are the best way to f]:) 2 3 4 5
present this material. : )

7.)Your understanding of the cerebellum and its o
functions has decreased with the use of this program . 1 2 3 4 /\\5)

8.) The rotating cerebellum videos helped me orient to
its spatial location. 1 /E’> 3 4 5
9.) The review questions and answers provided clear and
concise explanations to their questions.

©
.
w
-
v

10.) The content of this program would be useful for -
review at other times in my medical career .

[N}
w
S
v

11.) 1 would like to use this program to review
/
the topic in the future . @ 5 3 4 5

Additional Comments and/or Suggestions:




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

Strongly Agree No Disagree Strongly
Agree Opinion Disagree

e
1.} The interactive program was easy to navigate. W 2 3 4 5
2.) The images and supporting media are important N
in a thorough understanding of the subject. L 2 3 4 5
3.) The content of the program is well organized for (,f ) 3 4 5
both study and review. \j

—
4.) The layout and design were appealing. {1 ) 3 4 5
5.) The interactive program provided the necessary N
information to preform well on testing. /1/ 2 3 4 5
6.) The pathway movie clips are the best way to 1 z\i) 3 4 5
present this material. -
7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program. 1 2 3 4 f\;ﬁ
8.) The rotating cerebellum videos helped me orient to ‘
its spatial location. 1 ’i\ 3 4 5
9.) The review questions and answers provided clear and N
concise explanations to their questions. <1> 2 3 4 5
10.) The content of this program would be useful for
review at other times in my medical career. (O 2 3 4 5
11.) I would like to use this program to review ~
the topic in the future. (_1) b 3 4 5

Additional Comments and/or Suggestions:




Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement,

1.) The interactive program was easy to navigate.

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career .

11.) Iwould like to use this program to review
the topic in the future.

Additional Comments and/or Suggestions:

Strongly
Agree

Agree

® C

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement,

Strongly Agree No Disagree Strongly
Agree Opinion Disagree
1.) The interactive program was easy to navigate. @ 2 3 4 >
p v Sovd. v e &f}f\“§ Fyvond Ly o
olle hy ma Yiewd v e 6 g
2)) The images and supporting media are importa ant
in a thorough understanding of the subject. G) 2 3 4 3
3.) The content of the program is well organized for
both study and review, ! @ 3 4 >

P con i was Apided v v Bdeds

4.) The layout and design were appealing. @ 2 3 4 [
Ly vory nics anlors — Sopdin.o-
5.) The interactive program provided the necessary
information to preform well on testing. @ 2 3 4 5
S R R P RS YA i
6.) The pathway movie clips are the best way to @
present this material.
W wAcd g ot s wheke
7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program . 1 2 3 4 @

8.) The rotating cerebellum videos helped me orient to

its spatial location. o 1 @ 3 4 5
Ly sloss vt avarial @ lodgal wigads
9.) The review guestions and answers provided clear and

concise explanations to their questions.
W [ vvﬂ ot e s Anvpugn Sasass
o Chgh e e g T

10.) The content of this program would be useful for ’
review at other times in my medical career . @ 2 3 4 5

Ly Ver consase. & A4 e por ~4
11.) | would like to use this program to review
the topic in the future.

<
N
w
.
.

o
N
w
oY
%)

Additional Comments and/or Suggestions:
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Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

1.) The interactive program was easy to navigate.

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career.

11.) I would like to use this program to review
the topic in the future .

Additional Comments and/or Suggestions:

Strongly
Agree

Agree

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.
Strongly Agree No Disagree Strongly

Agree Opinion Disagree

2.) The images and supporting media are important

1.) The interactive program was easy to navigate. @ 2 3 4 5

in a thorough understanding of the subject. 2 3 4 5
3.) The content of the program is well organized for @ 3 4 s
both study and review. !

4.) The layout and design were appealing. @ ) 3 4 5
5.) The interactive program provided the necessary

information to preform well on testing. 1 3 4 5
6.) The pathway movie clips are the best way to 1 2 @ 4 5
present this material.

7.) Your understanding of the cerebellum and its <
functions has decreased with the use of this program , 1 2 3 4 @
8.) The rotating cerebellum videos helped me orient to 225,

its spatial location. 2 3 4 5
9.) The review questions and answers provided clear and

concise explanations to their questions. 1 < % 3 4 5
10.) The content of this program would be useful for o
review at other times in my medical career . 1 2 \‘5 3 4 5
11.) I would like to use this program to review
the topic in the future . 1 @ 3 4 5

Additional Comments and/or Suggestlons
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Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

Strongly Agree
Agree
1.) The interactive program was easy to navigate. 1 @
2.) The images and supporting media are important
in a thorough understanding of the subject. @ 2
3.) The content of the program is well organized for @ 5
both study and review.
4.) The layout and design were appealing. @ 2
5.) The interactive program provided the necessary
information to preform well on testing. 1 2
6.) The pathway movie clips are the best way to 1 2
present this material.
7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program . 1 2

8.) The rotating cerebellum videos helped me orient to
its spatial location. 1 @

9.) The review questions and answers provided clear and
concise explanations to their questions. 1 @

10.) The content of this program would be useful for
review at other times in my medical career. 2

11.) I would like to use this program to review ]
the topic in the future . @ >

Additional Comments and/or Suggestions:

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

Strongly Agree No Disagree Strongly
Agree Opinion Disagree
1.) The interactive program was easy to navigate. 1 @ 3 4 5

2.) The images and supporting media are important

in a thorough understanding of the subject. @ 2 3 4 5
3) Th tent of th i Il i f

) The content of the program is we owrganlzed or 0 5 3 A s
both study and review. Very organ. zed
4.) The layout and design were appealing. O 2 3 4 5

qreatt  y.sually essy
5.) The interactive program provided the necessary

information to preform well on testin 1 2 3 4 5
je& Credng mwp pot, @,[J be gm/e, Cond ($€ O

) 4 £
6.) The pgthwagyﬂm%we cllps are the best way to 1 3 4 5
present this material. =+ NY"{ BAlneiya ¥ ashe
Q¥ sl
7.) Your understanding of the cerebellum and its
functions has decreaseq?with the use of this program . 1 2 3 4 &)

“ ({ £ :Q FS
VD [ depd- e g "5" Sy (prigeen e it fﬁm.m}ﬁ( ;

8.) The rotatlng cerebellum Videos helped me orien o

its spatial location. yes | =~ bt o wiile 1 ) 3 4 5
hrm \N

9.) The review questions and answers provided clear and

concise explanations to their questions. 1 p) 3 4 5

10.) The content of this program would be useful for
review at other times in my medical career. i 1 @ 3 @ 5
25 4 o0 o ST &ﬁf-)« ’-100 M
Y no Yoo okedy o {
Y Vsl ek !
1.) 1 would like to use this program to review

the topic in the future . @ 5 3 4 5
Additional Comments and/or Suggestions:
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Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

1.} The interactive program was easy to navigate.

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.} The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.} Your understanding of the cerebellum and its
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.} The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career .

11.} 1 would like to use this program to review
the topic in the future .

Additional Comments and/or Suggestions:

Strongly
Agree

CEONORONONS
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Agree

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

Strongly Agree No Disagree Strongly
Agree Opinion Disagree
1.) The interactive program was easy to navigate. @ 2 3 4 5

2.) The images and supporting media are important
in a thorough understanding of the subject.

N
w
N
w

3.} The content of the program is well organized for (1 5 3 4 c
both study and review. O

4.) The layout and design were appealing. @ 2 3 4 5
5.) The interactive program provided the necessary

information to preform well on testing. 1 2 3 4 5

\L.
6.} The pathway movie clips are the best way to (1 2 3 4 5
present this material. .
(/7/)§(our understanding of the cerebellum and its
“funictions has,/deyeased with the use of this program. 1 2 3 4 - /:
< L

8.) The rotating cerebellum videos helped me orient to )

its spatial location. { 1\ 2 3 4 5

U

9.) The review questions and answers provided clear and .

concise explanations to their questions. (D 2 3 4 5
10.) The content of this program would be useful for
review at other times in my medical career . <1 2 3 4 5
11.) | would like to use this program to review /ﬁﬁ
the topic in the future . [ 1) 2 3 4 5

Additional Comments and/or Suggestions:




Program Questionnaire
[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

1.) The interactive program was easy to navigate.

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4)) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career.

11.) I would like to use this program to review
the topicin the future .

Additional Comments and/or Suggestions:

Strongly
Agree

LOOO -

Agree

No
Opinion

Disagree

Strongly
Disagree




Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

1.) The interactive program was easy to navigate.

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its v
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career .

11.) I would like to use this program to review
the topic in the future .

Additional Comments and/or Suggestions:

Strongly

Agree

S

ary
N

Agree No Disagree Strongly
Opinion Disagree

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5
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Program Questionnaire

[Cerebellum]
Instructions: Please circle the answer on the right that best matches your level of agreement,
Strongly Agree No Disagree Strongly
Agree Opinion Disagree
1.) The interactive program was easy to navigate. @ 2 3 4 5
2.) The images and supporting media are important
in a thorough understanding of the subject. 2 3 4 5

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) Theinteractive program provided the necessary

1
0,
information to preform well on testing. @ 2 3 4 5
)

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its

functions has decreased with the use of this program . 1 2 3 4 @
8.) The rotating cerebellum videos helped me orient to

its spatial location. @ 2 3 4 5
9.) The review questions and answers provided clear and

concise explanations to their questions. 1 @ 3 4 5

10.) The content of this program would be useful for
review at other times in my medical career. @ 2 3 4 5

11.) I would like to use this program to review )
the topicin the future. I’ 5 3

Additional Comments and/or Suggestions:




Program Questionnaire

[Cerebellum]

Instructions: Please circle the answer on the right that best matches your level of agreement.

1.) The interactive program was easy to navigate.

2.) The images and supporting media are important
in a thorough understanding of the subject.

3.) The content of the program is well organized for
both study and review.

4.) The layout and design were appealing.

5.) The interactive program provided the necessary
information to preform well on testing.

6.) The pathway movie clips are the best way to
present this material.

7.) Your understanding of the cerebellum and its
functions has decreased with the use of this program .

8.) The rotating cerebellum videos helped me orient to
its spatial location.

9.) The review questions and answers provided clear and
concise explanations to their questions.

10.) The content of this program would be useful for
review at other times in my medical career .

11.) 1 would like to use this program to review
the topic in the future..

Additional Comments and/or Suggestions:

Strongly

Agree

Agree

No Disagree Strongly
Opinion Disagree
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
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5/90
Test #: z

Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
@ Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B Fastigial nucleus
(C/ Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
CBX Basket cells
C. Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers

}.\ Climbing fibers
( D.) Basketcells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A _ Fastigial nucleus
(B\,B Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
\/AD Dentate nucleus
B. Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
CA. \Inferior olive
B. Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@ Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?

. Granule cells
B, Golgi cells
C. Stellate cells

D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A._ Inhibition of stellate cells
@) Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C._ Stellate cells
<6T)Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
Olivocerebellar tract
< C./ Pontocerebellar tract
'D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
@ Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncie
@ Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?

A. Superior cerebellar peduncle

B.) Middle cerebellar peduncle

C. Olivocerebellar tract

D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

C. Middle cerebellar peduncle

@ Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebeliar vermis?
A. Generalized hypotonia
B. Ageneralized increase in deep tendon reflexes
CC A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. An infarct {stroke) involving the cortex of the lateral cerebellar hemisphere

A tumor involving the cerebellar vermis
C/ A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

C. Aninfarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Test #:

Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
@ Cerebeliar tonsil
B. Nodulus
C. Emboliform nucleus
D. Fiocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
@ Golgi cells
B. Basket cells
C. Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
C. Dentate nucleus
@ Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
C. Red nucleus

@ Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
C. Basal ganglia

@ Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@ Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C. Dorsal spinocerebellar tract
@ Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C. Stellate cells

@ Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C.) Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells

B. Golgicells
\C. Stellate cells
~D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract
/C.) Pontocerebellar tract
~D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
Flocculus
“¢€ Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
(B.) Middle cerebellar peduncle
C:  Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
@ Vestibulocochlear nerve
~C. Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

A. Generalized hypotonia

B. A generalized increase in deep tendon reflexes

C. A wide-based, staggering gait

D,/ Impaired control of the intrinsic muscles of the hands

ot

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema {blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis

@ A tumor involving the middle cerebellar peduncle
A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and

difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
A. Metastatic lung cancer involving the left cerebellar hemisphere
B. An infarct involving the left lateral medulla oblongata
“C. An infarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Test #:

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
Nodulus
C. Emboliform nucieus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
@) Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
Golgi cells
B. Basket cells
C. Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
B. Mossy fibers
Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
C. Red nucleus

@ Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
Inferior olive
B. Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@ Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
. Dorsal spinocerebellar tract
ﬁ) Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
Granule cells
B Golgi cells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
@ Purkinje cells
B. Golgicells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract
Pontocerebellar tract
. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
C. Cerebellar tonsils
@ Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
N .
(.C.) Dorsai spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
. Superior cerebellar peduncle
Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncie

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
Vestibulocochlear nerve
C. Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
Generalized hypotonia
B. A generalized increase in deep tendon reflexes
C. A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B¢ A tumorinvolving the cerebellar vermis

C. Atumorinvolving the middle cerebeliar peduncle

D. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

An infarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Test #; fz

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B, Nodulus
C./ Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B.) Fastigial nucleus
Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B, Basket cells
\C./ Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
_A. Golgicells
(B, Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
.. Dentate nucleus
\Dy._,) Interposed nucleus

Which one of the following is the major target of projections from the flocculonoduiar lobe?
A. Dentate nucleus
B. Vestibular nuclei
r%\ Red nucleus
\\D/ Thalamus

_—



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. _Thalamus

@Basal ganglia

D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
C.,) Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
/g. Golgi cells
i\g; Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
Ax Inhibition of stellate cells
Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A._ Purkinje cells
B. ) Golgi cells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract

Pontocerebellar tract
D. ) Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A, Dentate nucleus
B. Flocculus
@ Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
@ Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to

the ted nucleus?
C{\) Superior cerebellar peduncle

B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebeliar peduncle

Which one of the following structures contains information carrying between the cerebelium and the
vestibular nuclei?

A. Superior cerebellar peduncle

B.~ Vestibulocochlear nerve

C./ Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
. A generalized increase in deep tendon reflexes
@ A wide-based, staggering gait
D. Impaired control of the intrinsic muscies of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema {blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A.) An infarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumorinvolving the cerebellar vermis

C. A tumor involving the middle cerebellar peduncle

D. A tumorinvolving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. An infarct involving the left lateral medulla oblongata

An infarct involving the right middle cerebellar peduncle
@ A tumor involving the superior cerebellar vermis
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Which one of the following structures is part of the cerebellar vermis?

A. Cerebellar tonsil
\ﬁ Nodulus
'C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
C.) Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells
C. Mossy fibers
@ Granule cells

Which one of the following provides direct inhibitory input to Purkinje celis?
m Golgi cells
B. Mossy fibers
C. Climbing fibers
D. Basketcells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
{ B/ Vestibular nuclei
C. Dentate nucleus
D. Interposed nucieus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
@ Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
\/E Inferior olive

B. Thalamus

C. Basal ganglia

D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus

@ Basal pons
. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive

€. Dorsal spinocerebellar tract
Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicelis
Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?

A. Purkinje cells
@ Golgi cells

C. Stellatecells

D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract
(C) Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Dorsal spinal columns
@ Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
Q@ Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
. Vestibulocochlear nerve
D Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
CC. A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis

(C\ A tumor involving the middle cerebellar peduncle
D7 A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
Metastatic lung cancer involving the left cerebellar hemisphere

<’"\B. An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middie cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus

@ Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Wl}ich one of the following is a source of direct excitatory input to Purkinje cells?
O Golgi cells

B. Basket cells

C. Mossy fibers

D. Granule cells

>

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
(B Mossy fibers
C. Climbing fibers
D. Basketcells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?

. Fastigial nucleus
" BY Vestibular nuclei
. Dentate nucleus

D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
_B. Vestibular nuclei
‘\g\j Red nucleus
D. Thalamus

b



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
\/ -B....Red-pueteus™
C.) Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
((? Dorsal spinocerebellar tract
. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C@ Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
@ Inhibition of stellate cells
Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C. Stellate cells
@ Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
< A Ventral spinocerebellar tract
3. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
C. Cerebellar tonsils
D) Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
O Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
(ﬂ/ Superior cerebellar peduncle
“B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
&) Vestibulocochlear nerve
C. Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. Ageneralized increase in deep tendon reflexes
@ A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. An infarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumorinvolving the cerebellar vermis

'C. Atumor involving the middle cerebellar peduncle

@ A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
A. Metastatic lung cancer involving the left cerebellar hemisphere

An infarct involving the left lateral medulla oblongata

An infarct involving the right middie cerebellar peduncle
D. A tumorinvolving the superior cerebellar vermis



T

Pre-program Questions

Test #:

Which one of the foliowing structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B Nodulus
Emboliform nucleus

. FIoccqus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
@ Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?

A. Golgicells
B. Basket cells
Mossy fibers

D. Granule cells

TN

Wh|ch one of the following provides direct inhibitory input to Purkane ce!Is?
"7 A. Golgicells TN e
B. Mossy fibers /\
@ Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
Vestibular nuclei
C. Dentate nucleus

D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
@Vestibu!ar nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
C. Basal ganglia
Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
Red nucleus
C. Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
@ Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
Golgi cells
Stellate cells—.

@3\ Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
D) Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B,/ Golgi cells

. Stellate cells
Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
@ Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
Dentate nucleus- e L
B. Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A, Superior cerebellar peduncle

B,/ Vestibulocochlear nerve

C. Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A Generalized hypotonia
B. A generalized increase in deep tendon reflexes
C. A wide-based, staggering gait
@ Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis

C. Atumor involving the middle cerebellar peduncle

Dy Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

An infarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
@ Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells

C."y Mossy fibers
- Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B.) Mossy fibers
. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
@ Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei

G~ Red nucleus
D/ Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior clive
B. Thalamus
C.) Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus

(%) Basal pons
. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
@) Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells ’
B. Golgicells
{C.. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate celis
(B, Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
+A. Purkinje cells
CB. Golgicells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
.} Ventral spinocerebellar tract
B. Olivocerebeliar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B? Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
C) Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
(:B> Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei? ' '
A, Superior cerebellar peduncle
@#j Vestibulocochlear nerve
C. Middie cerebeliar peduncle
D. |Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of ce\r\ebellar cortical atrophy limited to the cerebellar vermis?
& Generalized hypotonia
B. A generalized increase in deep tendon reflexes
C. A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

(B } A tumor involving the cerebellar vermis

A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B'.k\} An infarct involving the left lateral medulla oblongata

C. Aninfarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B. Nodulus
Emboliform nucleus

C.
@ Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
@ Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?

A. Golgicells
B. Basket cells
Mossy fibers

. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
@ Golgi cells
B. Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
@ Vestibular nuclei
Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
C. Red nucleus
Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebelium?
A. Inferior olive
B. Thalamus
@ Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@) Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
Inferior olive
Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgi cells
C) Stellate cells
Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
(€. Excitation of granute cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C. Stellate cells
@ Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A.; Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A.)) Dentate nucleus
Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
0\) Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?

A. Superior cerebellar peduncle

Middle cerebellar peduncle

C. Olivocerebellar tract

D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

C._ Middle cerebellar peduncle

ﬁ) Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. Ageneralized increase in deep tendon reflexes
A wide-based, staggering gait
. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema {blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

@ An infarct (stroke) involving the cortex of the lateral cerebellar hemisphere

. A tumor involving the cerebellar vermis
C. A tumor involving the middle cerebellar peduncle
D. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

C. Aninfarct involving the right middle cerebellar peduncle

@ A tumor involving the superior cerebellar vermis
M



oo
Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
@. Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
@ Basket cells
C. Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
@ Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
B. Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections fram the flocculonodular lobe?
A. Dentate nucleus
B.. Vestibular nuclei
@ Red nucleus
D. Thalamus

Test #: 10



Which one of the following is a major direct target of projections from the cerebrocerebellum?
. Inferior olive
B.) Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
CC;) Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C. Dorsal spinocerebellar tract
(D! Ventral spinocerebellar tract

Which one of the foilowing is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C. Stellate cells
(D¢ Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
¢/ Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
’:Z:D Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebeilar tract
B. Olivocerebellar tract
() Ppontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
:(/I:) Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebeilum?
A Superior cerebellar peduncle
“B. Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncie

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
/B2 Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
(C.) Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which ane of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
C. A wide-based, staggering gait
@ Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. Atumor involving the cerebellar vermis
/E\D A tumor involving the middle cerebellar peduncle

D. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

C/ An infarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil

B. Nodulus
C. Emboliform nucleus
@ Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells
@ Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
C.) Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
@ Red nucleus
D. Thalamus



Which one of the foliowing is a major direct target of projections from the cerebrocerebellum?
A, ) Inferior olive
B. Thalamus
. C. Basal ganglia
K) Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
) Red nucleus
C. Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
(A)) Red nucleus
B. lInferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C. Stellate cells
D.) Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebeillar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C._ Excitation of granule cells
@) Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebeliar tract

C. Pontocerebellar tract
@ Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B.) Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
@ Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

C.) Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
@ A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

@ A tumor involving the cerebellar vermis
C. Atumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidiy alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
A. Metastatic lung cancer involving the left cerebelliar hemisphere
B. Aninfarct involving the left lateral medulla oblongata
(C) An infarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
(E Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
@ Basket cells
C. Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
@ Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
. Fastigial nucleus
Vestibular nuclei
C. Dentate nucleus
D. Interposed nucieus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
CD Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
@ Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@ Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C. Dorsal spinocerebellar tract
@ Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
@ Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
(B) Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
©) stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
(A) Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
€. cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
(B, Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebeilum to
the red nucleus?

A. Superior cerebellar peduncle

@ Middle cerebellar peduncle

C. Olivocerebellar tract

D. |Inferior cerebellar peduncie

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

C.) Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

A. Generalized hypotonia

(I}/) A generalized increase in deep tendon reflexes

C. A wide-based, staggering gait

D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatibie with the patient’s signs and symptoms?
C; An infarct {stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumorinvolving the cerebellar vermis

C. A tumor involving the middle cerebellar peduncle

D. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A.. Metastatic lung cancer involving the left cerebellar hemisphere

é/ An infarct involving the left [ateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Test #: \3

Which one of the following structures is part of the cerebellar vermis?
Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgi cells ’
B. Basket cells
C. Mossy fibers
@ Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C. Climbing fibers
{ D) Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
@ Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
G, Red nucleus
D/ Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus

@ Basal ganglia
. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
{CQBasal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
P .
{g@) Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
@\ Golgi cells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
{C./ Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C. Stellate cells
@) Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract
C,\Pontocerebellar tract
/0. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
C. Cerebellar tonsils

{6} Lateral cerebellar cortex

e

Which one of the following structures contains only afferent pathways to the cerebetllum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
@} Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
@ Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
‘{@ Middle cerebellar peduncle
D. |Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

{AY Generalized hypotonia

B. A generalized increase in deep tendon reflexes

C. A wide-based, staggering gait

D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A._ Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere
{r } A tumor involving the cerebellar vermis
A tumor involving the middle cerebellar peduncle
D. Atumorinvolving the dentate nucleus of the cerebellum




A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

@ An infarct involving the left lateral medulla oblongata

C. Aninfarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis



(O /Q’D Test #: Zﬂ

Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus

7D. ) Flocculus
-

Which ane of the following cerebellar nuclei lies in the most medial part of the cerebetlum?
A. Emboliform nucleus
(B> Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basketcells

59 Mossy fibers
\ . Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C. _Climbing fibers
D,/ Basket cells
L

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
/'/87 Vestibular nuclei
' Dentate nucleus
Interposed nucleus

O ON

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B.. Vestibular nuclei

é\/ Red nucleus

Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A.~ Inferior olive
S
/B/ Thalamus
'C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebeilum?
/7. Dorsal spinocerebellar tract

~“B. Red nucleus

Basal pons

Vestibular nuclei

OO0

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B.- Inferior olive
(C) Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgi cells
C‘? Stellate cells
<D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells

C., Excitation of granule cells

/D/ Excitation of Purkinje cells

/

L/

Wh}c)n one of the following cells provides direct inhibitory input to granule cells?
7 A/ Purkinje cells
LUB. Golgi celis
C. ~Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
@ Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Wt}i/c;h,. ne of the following parts of the cerebellum is most intimately associated with eye movements?
/ A. Dentate nucleus
“-B_ Flocculus
C. Cerebeliar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
£ C./Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
/:A, Superior cerebellar peduncle

B. Middle cerebellar peduncle

C. Olivocerebellar tract

D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
(C)\ﬂiddle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. -A generalized increase in deep tendon reflexes
/€. A wide-based, staggering gait
" D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumorinvolving the cerebellar vermis

C+ A tumor involving the middle cerebellar peduncle



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata
@An infarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Pre-program Questions

Which one of the following structures is part of the cerebellar vermis?
Cerebellar tonsil

Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
"C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgi cells
Basket cells
C. Mossy fibers
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
B.) Mossy fibers
. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
.} Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A, Dentate nucleus

(B. )Vestibular nuclei

“ Red nucleus

D. Thalamus




Which one of the following is a major direct target of projections from the cerebrocerebellum?
Inferior olive
B. Thalamus
C. Basalganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
C. Basal pons
@ Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C. Dorsal spinocerebellar tract
@ Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
(B Golgi cells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
{C) Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
Golgi cells
C. Stellatecells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
\, Ventral spinocerebellar tract
@ Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebeilum is most intimately associated with eye movements?
A. Dentate nucleus
B) Flocculus
C. Cerebellar tonsils
D. Llateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
@ Superiar cerebellar peduncle
B. Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?

A. Superior cerebellar peduncle

@ Middle cerebellar peduncle

C. Olivocerebellar tract

D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A, Superior cerebellar peduncle
{B,) Vestibulocochlear nerve
C. Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebeliar cortical atrophy limited to the cerebellar vermis?

‘A¢ Generalized hypotonia

A generalized increase in deep tendon reflexes

A wide-based, staggering gait

D. Impaired control of the intrinsic muscles of the hands

B.

o

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A... Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

{E) A tumor involving the cerebellar vermis
C. A tumor involving the middle cerebellar peduncle
D. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A, Metastatic lung cancer involving the left cerebellar hemisphere

{E&) An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Test #:

Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
Cerebellar tonsil
Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nucleilies in the most mediai part of the cerebelium?
A. Emboliform nucleus
B.,) Fastigial nucleus
%) Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Goilgi cells
B. Basket cells
C. Mossy fibers

Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C. Climbing fibers
Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
\.) Fastigial nucleus
. Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
Dentate nucleus
B/ Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
@ inferior olive
B. Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the foilowing has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus

@ Basal pons
- Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C. Dorsal spinocerebellar tract
@ Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C. Stellate ceils
N .
(D) Purkinje cells

Which one of the foilowing best describes the function of parallel fibers in the cerebellar cortex?
. Inhibition of stellate cells
@ Inhibition of Golgi cells
. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule celis?
A. Purkinje cells
Golgi cells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
@ Ventral spinocerebellar tract
. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
(E> Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?

A. Superior cerebellar peduncle

B. Middle cerebellar peduncle

C. Olivocerebellar tract

@ Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
(B) Vestibulocochlear nerve
C. Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

\ﬂ\) Generalized hypotonia

B. Ageneralized increase in deep tendon reflexes

C. A wide-based, staggering gait

D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema {blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke} involving the cortex of the lateral cerebellar hemisphere

B. Atumor involving the cerebellar vermis

C. A tumor involving the middle cerebellar peduncle
(CD) A tumaor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

C . An infarct involving the right middle cerebellar peduncle

D/ A tumor involving the superior cerebellar vermis



7 [0

Post-program Questions

Test #:

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil

@ Nodulus
C. Emboliform nucleus

D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
(C) Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
Basket cells
C. Mossy fibers
D. Granule cells

" Golgi cells
Mossy fibers
C. Climbing fibers
D. Basket cells

W%m one of the following provides direct inhibitory input to Purkinje cells?

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
(€ Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A.> Dentate nucleus
B. Vestibular nuclei
(C) Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
Inferior olive
B. Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
C. Basal pons
D>\ Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B, Inferior olive

Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells

<§. Stellate cells
.~ Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
(D\BExcitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
.) Golgi cells
. Stellate cells
D. Basketcells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
. Ventral spinocerebellar tract
B.\) Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
(E Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncie
Middle cerebellar peduncle
7 Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
@ Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
C. Middle cerebellar peduncle
@7 inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
@ A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

A tumor involving the cerebellar vermis
C) A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum

—— D Awmorinvobing the dentate nucleusofthe cerebelum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Whij ne of the following lesions would explain her abnormalities?
@?OMetastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

C. Aninfarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Post-program Questions

Test #:

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil

Nodulus
. Emboliform nucleus

D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus .
(@ Fastigial nucleus D E 66F
“C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells

Mossy fibers
/D./ Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
B. Mossy fibers
Climbing fibers

@Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B.. Vestibular nuclei
e
(C./ Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
C..Basal ganglia
D,/ Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B.._ Red nucleus
’@Z. Basal pons
‘D7 Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
~B) Inferior olive
“C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
(Al Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B.) Inhibition of Golgi cells
“€. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B.. Golgicells

/? Stellate cells
“-D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
@ Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
"D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus

Flocculus
T C>) Cerebellar tonsils

D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A, Superior cerebellar peduncle
( B/ Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
(C) Olivocerebellar tract
“D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
C. Middle cerebellar peduncle
(D> Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

A. Generalized hypotonia

B. A generalized increase in deep tendon reflexes

C. A wide-based, staggering gait

D.) Impaired control of the intrinsic muscles of the hands

.

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B.~ A tumor involving the cerebellar vermis

/C A tumor involving the middle cerebellar peduncle
D. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficuity performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere
~B. - Aninfarct involving the left lateral medulla oblongata
“" €. Aninfarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Post-program Questions

Test #: _‘f

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
@ Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
@ Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgi cells
B. Basket cells
C. Mossy fibers
. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
B. Mossy fibers
C. Climbing fibers
@ Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
@ Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
C. Basal ganglia

Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
C. Basal pons

Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
Red nucleus
B. Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
@ Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
@ Golgicells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
@ Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
@ Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
C. Middle cerebeliar peduncle
@ Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
C. A wide-based, staggering gait
Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (bturring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis
C. Atumor involving the middle cerebellar peduncle
@A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

@ An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Post-program Questions

Test #:

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil '
@ Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebelium?
A. Emboliform nucleus '
(E) Fastigial nucleus
. Dentate nucleus

D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgi cells ’
B. Basket cells
C. Mossy fibers

Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C._ Climbing fibers
@ Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B.. Vestibular nuclei
(g,) Dentate nucleus
D. interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
@> Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
@ Inferior olive
B. Thalamus
C. Basal ganglia

D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
@ Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
D. ) Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C. Stellate cells

@ Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
, Ventral spinocerebellar tract
BT Olivocerebellfar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
@ Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle

B. Middle cerebellar peduncle

) Dorsal spinal columns

B. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the ed nucleus?
{a Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
Vestibulocochlear nerve
C,/ Middle cerebellar peduncle
D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B, A generalized increase in deep tendon reflexes
C.) A wide-based, staggering gait '

s

D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A An infarct (stroke) involving the cortex of the lateral cerebellar hemisphere

A tumor involving the cerebellar vermis
C.) \ A tumor involving the middle cerebellar peduncle
B. Atumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

BtsAn infarct involving the left lateral medulla oblongata

~€” Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Test #:

Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which ane of the following is a source of direct excitatory input to Purkinje celis?
A. Golgicells
B. Basket cells
C. Mossy fibers
Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
Red nucleus
. Thalamus

b



Which one of the following is a major direct target of projections from the cerebrocerebellum?
Inferior olive
B. Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebeilar tract
B. Red nucleus
C. Basal pons

Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicellis
@ Stellate cells
D. Purkinje cells

Which one of the foliowing best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
Inhibition of Golgi cells
C. Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C. Stellate cells

Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
@ Ventral spinocerebellar tract
B. Olivocerebeltar tract
Pontocerebellar tract

C.
D. Dorsal spinocerebellar tract




Which one of the following parts of the cerebellum is most intimately associated with eye movements?
Dentate nucleus
B. Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
. Superior cerebellar peduncle
@ Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
C. Middle cerebellar peduncle
Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. Ageneralized increase in deep tendon reflexes
A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis

C. Atumor involving the middle cerebellar peduncle

A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Test #: 7

Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
@ Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus

QB.)Fastigial nucleus e
C, Dentate nucleus [ R

% Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A.) Golgicells

Basket cells 7
k\ Mossy fibers /!
D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
Mossy fibers
C. Climbing fibers

@ Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebeflum?
A. Fastigial nucleus
Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
@ Vestibular nuclei
C. Red nucleus
D. Thalamus




Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
C. Basal ganglia
@ Cerebral cortex

Which ane of the following has major input to the cerebrocerebellum?
ﬁ\.\‘ Dorsal spinocerebellar tract
B. Red nucleus
C. Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C. Dorsal spinocerebeilar tract
@ Ventral spinocerebellar tract

A, Granule cells
Golgi cells
Stellate cells

Whi@h one of the following is the source of parallel fibers in the cerebellar cortex?

B.

C.
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?

A. Purkinje cells o~ s
B. Golgicells S e ’
C. Steliate celis ;o

@ Basket cells LT

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
Dorsal spinocerebellar tract



Which one of the following parts of the cerebelium is most intimately associated with eye movements?
@ Dentate nucleus
. Flocculus
C. Cerebellar tonsils
D. Lateral cerebellar cortex

WhICh one e following structures contains only afferent pathways to the cerebellum?
ki stberic ”%g?e@elr‘% pédanclé
\/ Middie cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
/( / inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B Vestibulocochlear nerve

C. Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B.. Ageneralized increase in deep tendon reflexes
@ A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

2%

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis

C. A tumor involving the middle cerebellar peduncle

A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral meduila oblongata

C. Aninfarct involving the right middle cerebellar peduncle

D. A tumor involving the superior cerebellar vermis
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Post
’P'%-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B. Nodulus
C. Emboliform nucleus

@ Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
Dentate nucleus
D. Globose nucleus

Test #:

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgi cells

[B) Basket cells

Mossy fibers

D. Granule cells

ks

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
Fastigial nucleus
'B.' Vestibular nuclei
'C. ' Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
C. Red nucleus
Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
@ Thalamus
Basal ganglia
D. Cerebral cortex

5

Which one of the following has major input to the cerebrocerebellum?
Dorsal spinocerebellar tract
B. Red nucleus
Basal pons
Vestibular nuclei

0

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
Inferior olive
Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule celis
Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
Golgi cells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
@ Ventral spinocerebellar tract
Olivocerebellar tract
C. Pontocerebellar tract
D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
C. Cerebellar tonsils
Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Dorsal spinal columns
Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
@ Superior cerebellar peduncle

B. Middle cerebellar peduncle

C. Olivocerebellar tract

D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
Middle cerebellar peduncle
Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

A. Generalized hypotonia

B. A generalized increase in deep tendon reflexes

@ A wide-based, staggering gait
. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

’@ A tumor involving the cerebellar vermis
C. A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Wh one of the following lesions would explain her abnormalities?
Metastatic lung cancer involving the left cerebellar hemisphere

B. An infarctinvolving the left lateral medulla oblongata

C. Aninfarct involving the right middle cerebellar peduncie

D. A tumor involving the superior cerebellar vermis
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Post-program Questions

Test #:

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil

B. Nodulus
C. Emboliform nucleus
Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B. Fastigial nucleus
CC) Dentate nucleus e Gy
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells
C. Mossy fibers
@ Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
@ Golgi cells
B. Mossy fibers
C. Climbing fibers
D. Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
@ Fastigial nucleus
B. Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Dentate nucleus
Vestibular nuclei
Red nucleus
Thalamus

Whiéfgone of the following is the major target of projections from the flocculonodular lobe?

onw



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
B. Thalamus
C, Basalganglia
k9> Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
C. Basal pons
@ Vestibular nuclei
Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C, Dorsal spinocerebeilar tract
(©) Ventral spinocerebellar tract

Which one of the foliowing is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C. Stellate cells
@ Purkinje cells

Which one of the following best describes the function of paralle! fibers in the cerebellar cortex?
A. [nhibition of steliate cells
B. Inhibition of Golgi cells
C/ Excitation of granule cells
D. Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgi cells
@ Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract
C. Pontocerebellar tract

(6. Dorsal spinocerebellar tract



Dentate nucleus
Flocculus

C. Cerebellar tonsils

D. Lateral cerebellar cortex

Whi}h one of the following parts of the cerebellum is most intimately associated with eye movements?
A

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B. Middle cerebellar peduncie
C) Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
Middle cerebellar peduncle
C.\ Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

@) Superior cerebellar peduncle

B. Vestibulocochlear nerve

C. Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
@ A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. A tumor involving the cerebellar vermis

A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

@ An infarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
@ Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
8. Fastigial nucleus (o g
C. Dentate nucleus Sl
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells
C. Mossy fibers
D/ Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C. Climbing fibers
Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
Vestibular nuclei
C. Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A. Dentate nucleus
B. Vestibular nuclei
C. Red nucleus

@ Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
@;}Thabmus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus

@ Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
@®) Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
@ Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells -

(C;\ Excitation of granule cells
@) Excitation of Purkinje cells

Wh/i;b one of the following cells provides direct inhibitory input to granule cells?
(A! Purkinje cells
B. Golgicells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
@)OIivocerebellar tract
C. Pontocerebellar tract
? D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
B. Flocculus
@ Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
@ Middle cerebellar peduncle
'C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?

® Superior cerebellar peduncle

B. Middle cerebeliar peduncle

C. Olivocerebellar tract

D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestipbular nuclei?

@ Superior cerebellar peduncle

B. Vestibulocochlear nerve

C. Middle cerebeliar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?

A. Generalized hypotonia

B. A generalized increase in deep tendon reflexes

@ A wide-based, staggering gait

D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. Atumor involving the cerebellar vermis

@ A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

' An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Post-program Questions

Test #: ”

Which one of the following structures is part of the cerebellar vermis?

A. Cerebellar tonsil
@ Nodulus
. Emboliform nucleus

D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje celis?
& Golgicells
"B~ Basket cells

S~ Mossy fibers
D./ Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
~A~ Golgi cells
B~ Mossy fibers

Climbing fibers
D/ Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B. Vestibular nuclei
@ Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?

. Dentate nucleus
é Vestibular nuclei
C. Red nucleus
D. Thalamus



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
Red nucleus
. Basal pons

‘B, Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B. Inferior olive
C._ Dorsal spinocerebellar tract
D.) Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
e Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells

Excitation of granule cells
D. ) Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
B. Golgicells
C. Stellate cells
Q Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebeilar tract
B. Olivocerebellar tract
C. Pontocerebellar tract
D.) Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
AN.Dentate nucleus
Flocculus
8. Cerebellar tonsils
N, Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
B) Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

-~ Middle cerebellar peduncle
@ Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
A generalized increase in deep tendon reflexes
é) A wide-based, staggering gait
. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?
“A~ An infarct {stroke) involving the cortex of the lateral cerebellar hemisphere
A tumor involving the cerebellar vermis
C. A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

M. Metastatic lung cancer involving the left cerebellar hemisphere

“Br Aninfarct involving the left lateral medulla oblongata

C,/ Aninfarct involving the right middle cerebellar peduncle
<B.. A tumor involving the superior cerebellar vermis



Post-program Questions

Test #:

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basket cells

C. Mossy fibers
a Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C. Climbing fibers
Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
B« Vestibular nuclei
Dentate nucleus
D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
A_ Dentate nucleus
) Vestibular nuclei
C. Red nucleus
D. Thalamus

)2



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A._Inferior olive
B. jThalamus
. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
C.) Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
@ Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
D. JExcitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
Purkinje cells
@Golgi cells
C. Stellate cells
D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract

Pontocerebellar tract
@ Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus

' B.) Flocculus

Cerebellar tonsils

D. Lateral cerebellar cortex

Whi%s:e of the following structures contains only afferent pathways to the cerebellum?
uperjgr cerebellar peduncle
/ M ngcgré bellad peduricle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
A. Superior cerebellar peduncle
Middle cerebellar peduncle
Olivocerebellar tract
? D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

C. Middle cerebellar peduncle

D. ] Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A.  Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

B. )} A tumar involving the cerebellar vermis

A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
~ Metastatic lung cancer involving the left cerebellar hemisphere
@An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis
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Test #

Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
B.) Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the foliowing cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
B.) Fastigial nucleus
C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgicells
B. Basketcells

. Mossy fibers
(I_S Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgicells
B. Mossy fibers
C... Climbing fibers

(b.) Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?

A. Fastigial nucleus

B. Vestibular nuclei
@ Dentate nucleus

D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?

. Dentate nucleus
@ Vestibular nuclei
C. Red nucleus
D. Thalamus

. 13



Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
Thalamus
. Basal ganglia

D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A. Red nucleus
B.) Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
A. Granule cells
B. Golgicells
C. Stellate cells

@ Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
C. Excitation of granule cells
Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
@ Golgi cells
. Stellate cells

D. Basketcells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Ofivocerebellar tract

C. Pontocerebellar tract

' Dorsal spinocerebellar tract




Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus

{B. jFlocculus

“C. Cerebellar tonsils

D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
Superior cerebellar peduncle
Qg) Middle cerebellar peduncle
. Dorsal spinal columns

D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to

the red nucleus?
A./ Superior cerebellar peduncle

B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?
A. Superior cerebellar peduncle
B. Vestibulocochlear nerve
C. Middle cerebellar peduncle
{D,) Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
~_A generalized increase in deep tendon reflexes
- A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct {stroke) involving the cortex of the lateral cerebellar hemisphere

B. / A tumor involving the cerebellar vermis

C. Atumor involving the middle cerebellar peduncle

D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

@) An infarct involving the left [ateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis



1% 20

Test #:

Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
./ Nodulus
C. Emboliform nucleus
D. Focculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
A. Emboliform nucleus
ﬁ) Fastigial nucleus
“C. Dentate nucleus
D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?

A. Golgi cells
B. Basket cells
. YMossy fibers

~D. Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
A. Golgi cells
B. Mossy fibers
C. Climbing fibers
@ Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?

A. Fastigial nucleus
fB,__\VestibuIar nuclei

iC.. Dentate nucleus
‘D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
«JDentate nucleus

@‘6/ estibular nuclei

€7 Red nucleus

D. Thalamus




Which one of the following is a major direct target of projections from the cerebrocerebellum?
A. Inferior olive
Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
/”/C\) Basal pons
“~D. Vestibular nuclei

Which one of the following sends input to the contralateral cire/bgl_l_ar hemisphere?
A. Red nucleus
.} Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Granule cells
B. Golgicells
C. Stellate cells
D. Purkinje cells

W[hi%one of the following is the source of parallel fibers in the cerebellar cortex?
~A

\\

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
~ C. Excitation of granule cells
@Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells
Golgi cells
. Stellate cells

D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Otivocerebellar tract

— Pontocerebellar tract
(D. Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A.. Dentate nucleus

i
«B. )Flocculus

'C. Cerebellar tonsils
D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A. Superior cerebellar peduncle
Middle cerebellar peduncle
C. Dorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to
the red nucleus?
\ﬁ Superior cerebellar peduncle
B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. Superior cerebellar peduncle

B. Vestibulocochlear nerve

. Middle cerebellar peduncle
.\ Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A. Generalized hypotonia
B. A generalized increase in deep tendon reflexes
(C. ))A wide-based, staggering gait
“D.” Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s sighs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

.} A tumor involving the cerebellar vermis
C. A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?

A. Metastatic lung cancer involving the left cerebellar hemisphere

B. Aninfarct involving the left lateral medulla oblongata

C/“) An infarct involving the right middle cerebellar peduncle

y D/ A tumor involving the superior cerebellar vermis

N ./
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Post-program Questions

Which one of the following structures is part of the cerebellar vermis?
A. Cerebellar tonsil
Nodulus
C. Emboliform nucleus
D. Flocculus

Which one of the following cerebellar nuclei lies in the most medial part of the cerebellum?
Emboliform nucleus
(B, Fastigial nucleus

C. Dentate nucleus

D. Globose nucleus

Which one of the following is a source of direct excitatory input to Purkinje cells?
A. Golgi cells
B. Basket cells

C. Mossy fibers
@ Granule cells

Which one of the following provides direct inhibitory input to Purkinje cells?
Golgi cells

Mossy fibers

Climbing fibers

/ Basket cells

Which one of the following receives projections from Purkinje cells in the lateral cerebellum?
A. Fastigial nucleus
Vestibular nuclei
@ Dentate nucleus

D. Interposed nucleus

Which one of the following is the major target of projections from the flocculonodular lobe?
As. Dentate nucleus
4 Vestibular nuclei
Red nucleus
Thalamus




Which one of the following is a major direct target of projections from the cerebrocerebellum?
.. Inferior olive
B,/ Thalamus
C. Basal ganglia
D. Cerebral cortex

Which one of the following has major input to the cerebrocerebellum?
A. Dorsal spinocerebellar tract
B. Red nucleus
@ Basal pons
D. Vestibular nuclei

Which one of the following sends input to the contralateral cerebellar hemisphere?
A, Red nucleus
@ Inferior olive
C. Dorsal spinocerebellar tract
D. Ventral spinocerebellar tract

Which one of the following is the source of parallel fibers in the cerebellar cortex?
@Granule cells
. Golgi cells
C. Stellate cells
D. Purkinje cells

Which one of the following best describes the function of parallel fibers in the cerebellar cortex?
A. Inhibition of stellate cells
B. Inhibition of Golgi cells
- Excitation of granule cells
} Excitation of Purkinje cells

Which one of the following cells provides direct inhibitory input to granule cells?
A. Purkinje cells

¥ Golgi cells

. Stellate cells

D. Basket cells

Which one of the following pathways to the cerebellum remains ipsilateral throughout its course?
A. Ventral spinocerebellar tract
B. Olivocerebellar tract

L. Pontocerebellar tract
D, Dorsal spinocerebellar tract



Which one of the following parts of the cerebellum is most intimately associated with eye movements?
A. Dentate nucleus
(B.) Flocculus

C. Cerebellar tonsils

D. Lateral cerebellar cortex

Which one of the following structures contains only afferent pathways to the cerebellum?
A.. Superior cerebellar peduncle
B../Middle cerebellar peduncle
C. Daorsal spinal columns
D. Inferior cerebellar peduncle

Which one of the following structures contains information traveling from the cerebellum to

the red nucleus?
A 2 Superior cerebellar peduncle

B. Middle cerebellar peduncle
C. Olivocerebellar tract
D. Inferior cerebellar peduncle

Which one of the following structures contains information carrying between the cerebellum and the
vestibular nuclei?

A. JSuperior cerebellar peduncle

B. Vestibulocochlear nerve

C. Middle cerebellar peduncle

D. Inferior cerebellar peduncle

Which one of the following would be the most characteristic abnormality in an alcoholic with evidence
of cerebellar cortical atrophy limited to the cerebellar vermis?
A.) Generalized hypotonia
. A generalized increase in deep tendon reflexes
C. A wide-based, staggering gait
D. Impaired control of the intrinsic muscles of the hands

A 6 year old male presents for evaluation of increasing “clumsiness” and headaches. He is unable to
stand or walk without assistance, and has horizontal gaze nystagmus. Examination of the pupils reveals
evidence of papilledema (blurring of the margins of the optic discs, indicating increased intracranial
pressure. Which of the following would be most compatible with the patient’s signs and symptoms?

A. Aninfarct (stroke) involving the cortex of the lateral cerebellar hemisphere

‘ A tumor involving the cerebellar vermis
€. A tumor involving the middle cerebellar peduncle
D. A tumor involving the dentate nucleus of the cerebellum



A 52 year old right-handed woman with a history of cigarette smoking presents with a sudden onset of
slurred speech and “clumsiness”. Your evaluation reveals an intention tremor on the right side, and
difficulty performing rapidly alternating movements on the same side. Her left side is unaffected.
Which one of the following lesions would explain her abnormalities?
Metastatic lung cancer involving the left cerebellar hemisphere
@ An infarct involving the left lateral medulla oblongata
C. Aninfarct involving the right middle cerebellar peduncle
D. A tumor involving the superior cerebellar vermis



BIBLIOGRAPHY

Adelman, George, and Barry H. Smith. Encyclopedia of Neuroscience. St. Louis:
Elsevier, 1999. 321-27. Print.

Bank, W., U. Bergvall, S. Byrd, J. M. Corbaz, M. Choux, A. Combalbert, P. Dor, and H.
Duvernoy. "Cerebellar Neuroanatomy." Salamons Neuroanatomy and Neurovascular
Web-Atlas Resource. 2000. Web. 13 Nov. 2008.
<http://www.radnet.ucla.edu/sections/DINR/index.htm>.

Barr, Murray L., and John A. Kiernan. Human Nervous System. Philadelphia: Lippincott
Williams & Wilkins, 2004. 174-91. Print.

Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain. Philadelphia: Lippincott Williams & Wilkins, 1996. 550-59. Print.

Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience exploring the
brain. Baltimore: Williams & Wilkins, 1996. Print.

"The Brainstem and Cerebellum." McGraw-Hill's AccessMedicine | Home. Web. 10 Nov.
20009. <http://www.accessmedicine.com/content.aspx?alD=150926>.

Brendzel, Sharon. Strategies for Successful Science Teaching. New York: University of
America, Incorporated, 2005. 53-148. Print.

Brodal, Per. The Central Nervous System: Structure and Function. New York: Oxford
UP, 2003. 303-20. Print.

Campbell, William W. Dejong's the Neurologic Examination. Philadelphia: Lippincott
Williams & Wilkins, 2005. 511-25. Print.

Department of Biological Structure. "Interactive Atlas."
"Digital Anatomist Interactive Atlases." Index. Web. 10 Nov. 2009.
<http://www9.biostr.washington.edu/da.html>.

Ewy, Christine Allen, and Robert J. Marzano. Teaching with Visual Frameworks:
Focused Learning and Achievement Through Instructional Graphics Co-Created by
Students and Teachers. New York: Corwin, 2002. 1-23. Print.

Felten, David, Ralph F. Jozefowicz, and Frank H. Netter. Netter's Atlas of Human
Neuroscience. San Diego: ICON, 2003. 259-303. Print.

Garrison, D. Randy, and Heather Kanuka. "Blended learning: Uncovering its
transformative potential in higher education." The Internet and Higher Education 7.2
(2004): 95-105. Print.

238



239

Gilman, Sid. The Cerebellum and Its Disorders. Ed. Mario-Ubaldo Manto and Massimo
Pandolfo. New York: Cambridge UP, 2002. 6-28. Print.

Greenhalgh, Trisha. "Comupter Assisted learning in undergraduate medical education."
British Medical Journal 322 (2001): 40-44. Print.

Haddad, Amy. "Teaching for Enduring Understandings in Ethics." Journal of Physical
Therapy Education Winter 19.3 (2005): 73-77. Print.

Hendelman, Walter J. Atlas of Functional Neuroanatomy. New York: C R C LLC, 2005.
146-55. Print.

Hewitt, Jim. "Instructional technologies, technocentrism and science education."
Analysing Exemplary Science Teaching. By Steve Alsop, Larry Bencze, and Erminia
Pedretti. New York: Open UP, 2004. Print.

Jones, H. R. Netter's Neurology. Philadelphia: Saunders, 2004. 227. Print.

Jones, H. Royden, and Jaime Ortiz-Patino, eds. Netter's Neurology. New Jersey: Icon
Learning Systems, 2005. Print.

Kandel, Eric R., James H. Schwartz, and Thomas M. Jessell. Principles of Neural
Science. New York: Appleton & Lange, 2000. 832-52. Print.

Kiernan, J. A. Barr's The human nervous system an anatomical viewpoint. Baltimore:
Lippincott Williams & Wilkins, 2004. Print.

Leung, Howard. Advances in Web Based Learning - Icwl 2007. New York: Springer
London, Limited, 2008. Print.

Lindsay, Kenneth W., and lan Bone. Neurology and Neurosurgery lllustrated. New
York: Churchill Livingstone, 1997. 176-77. Print.

Lindsay, Kenneth W. Neurology and neurosurgery illustrated. New Y ork: Churchill
Livingsto
ne, 1997. Print.

Lou, Yiping, Helena Dedic, and Steven Rosenfield. "A feedback model and successful e-
learning." Learning and Teaching with Technology: Principles and Practices. By Som
Naidu. New York: RoutledgeFalmer, 2002. 249-59. Print.

Lowe, Richard. "Learning from Animation- Where to Look and When to Look."
Learning with Animation: Research Implications for Design. Ed. Wolfgang Schnotz and
Richard Lowe. New York: Cambridge UP, 2007. 30-48. Print.



240

Lujan, Heidi L., and Stephen E. DiCarlo. "First-year medical students prefer multiple
learning styles." Advanced Physiology Education 30 (2006): 13-16. Print.

Lujan, Heidi L., and Stephen E. DiCarlo. "First-year medical students prefer multiple
learning styles." Advanced Physiology Education 30th ser. (2006): 13-16. Print.

Manto, Mario-Ubaldo, and Massimo Pandolfo. Cerebellum and its Disorders.
Cambridge, U.K: Cambridge UP, 2002. Print.

Mateen, Farrah J., and Marcel F. D'Eon. "Neuranatomy: a single institution study of
knowledge loss." Medical Teacher 30.5 (2008): 537-39. Print.

Mayer, Richard E. "Research-Based Principles for Learning with Animation." Learning
with Animation: Research Implications for Design. Ed. Wolfgang Schnotz and Richard
Lowe. New York: Cambridge UP, 2007. 30-48. Print.

Mayo Foundation for Medical Education and Research. "Curriculum Overview." Web.
10 Nov. 2009.
http://www.mayo.edu/mms/md-curriculum.html

Milrad, Marcelo, Michael Spector, and Pal Davidsen. "Model Facilitated Learning."
Learning and Teaching with Technology: Principles and Practices. By Som Naidu. New
York: RoutledgeFalmer, 2002. 13-27. Print.

Moreno, Roxana. "Animated Pedagogical Agents." Learning with Animation: Research
Implications for Design. Ed. Wolfgang Schnotz and Richard Lowe. New York:
Cambridge UP, 2007. 183-207. Print.

Nelson, Kristen. Teaching in the Digital Age: Using the Internet to Increase Student
Engagement and Understanding. New Y ork: Corwin, 2007. Print.

Ploetzner, Rolf, Daniel Bodemer, and Sieglinde Neudert. "Successful and Less
Successful Use of Dynamic Visualizations in Instructional Texts." Learning with
Animation: Research Implications for Design. Ed. Wolfgang Schnotz and Richard Lowe.
New York: Cambridge UP, 2007. 71-90. Print.

Purves, Dale, George J. Augustine, and David Fitzpatrick. Neuroscience 4e. Danbury:
Sinauer Associates, Incorporated, 2007. 475-87. Print.

Riegelman, Richard K. "Udergraduate Public Health Education: Past, Present, and
Future." American Journal of Preventive Medicine September 35.3 (2008): 258-63. Print.



241

Ruberg, Laurie, and John Baro. "Designing graphical, interactive simulations to model
scientific problem solving." Learning and Teaching with Technology: Principles and
Practices. By Som Naidu. New York: RoutledgeFalmer, 2002. 43-54. Print.

Sadler, Philip M. "The Relevance of Multiple Choice Tests in Assessing Science
Understanding." Assessing Science Understanding: A Human Constructivist View. Ed.
Joel J. Mintzes, Joseph D. Novak, and James H. Wandersee. New York: Academic, 1999.
249-77. Print.

"Salamon's Neuroanatomy and Neurovasculature Web-Atlas Resource." UCLA
Radiology. Web. 10 Nov. 2009.
<http://www.radnet.ucla.edu/sections/DINR/Part%204/Part4C1.htm>.

Schnotz, Wolfgang, and Thorsten Rasch. "Functions of Animations in Comprehension
and Learning." Learning with Animation: Research Implications for Design. Ed.
Wolfgang Schnotz and Richard Lowe. New York: Cambridge UP, 2007. 92-115. Print.

Tobin, Kenneth, Deborah J. Tippins, and Alejandro J. Gallard. "Research on Instructional
Strategies for Teaching Science." Handbook of Research Science Teaching. Ed. Dorothy
L. Gabel. Boston: Macmillan Company, Incorporated, 1994. 45-93. Print.

Tversky, Barbara, Julie Heiser, Rachel Mackenzie, Sandra Lozano, and Julie Morrison.
"Enriching Animations." Learning with Animation: Research Implications for Design.

Ed. Wolfgang Schnotz and Richard Lowe. New York: Cambridge UP, 2007. 263-85.
Print.

Van Hell, Elisabeth A., Jan B. Kuks, Johanna Schonrock-Adema, Mirjam T. Van
Lohuizen, and Janke Cohen-Schotanus. "Transition to clinical training: influence of
preclinical knowledge and skills, and consequences for clinical performance." Medical
Education 42 (2008): 830-37. Print.

Vantini, Italo, and Luigi Benini. "Models of learning, training, and progress evaluation of
medical students." Clinica Chimica Acta 393 (2008): 13-16. Print.

"Visualization: An Emergent Field of Practice and Enquiry in Science Education."”
Visualization: Theory and Practice in Science Education. Ed. John Gilbert, Miriam
Reiner, and Mary Nakhleh. New York: Springer, 2007. 3-27. Print.

W., Campbell, William. DeJong's the neurologic examination incorporating the
fundamentals of neuroanatomy and neurophysiology. Philadelphia, PA: Lippincott
Williams & Wilkins, 2005. Print.

Walter, Hendelman J. Atlas of Functional Neuroanatomy. Boca Raton: CRC, 2006. Print.



242

Wandersee, James H. "Designing an image-based biology test." Assessing Science
Understanding: A Human Constructivist View. Ed. Joel J. Mintzes, Joseph D. Novak, and
James H. Wandersee. New York: Academic, 1999. 129-43. Print.

Weigel, Van B. Deep Learning for a Digital Age: Technology's Untapped Potential to
Enrich Higher Education. San Francisco: Jossey-Bass, 2001. 1-9. Print.

Wiggins, Grant, and Jay McTighe. Understanding by Design, Expanded 2nd Edition.
Upper Saddle River: Prentice Hall, 2005. Print.

Williams, Catherine M. Learning from Pictures. Washington: AECT, 1973. 1-22. Print.



	TITLE FLY PAGE

	DEDICATION
	COPYRIGHT
	ABSTRACT

	TABLE OF CONTENTS
	PRIOR PUBLICATIONS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	LIST OF DEFINITIONS
	CHAPTER ONE Introduction
	RESEARCH QUESTION
	GOALS & OBJECTIVES
	AUDIENCE
	BACKGROUND
	SIGNIFICANCE
	PROJECT PRESENTATION
	PAPER ORGANIZATION

	CHAPTER TWO Review of the Literature
	ENDURING UNDERSTANDING
	Introduction and Interactive Programs in Medical Education
	Enduring Understanding Principals

	THE BASICS OF THE CEREBELLUM
	Cerebellar Anatomy
	Cerebellar Cortex Anatomy
	Functional Divisions and Pathway Projections
	Cerebellar Peduncles

	CURRENT RESOURCES AND RELATED MATERIALS
	Images
	Interactive Programs
	Figure 2.1 Salamon’s Neuroanatomy and Neurovasculature Web-Atlas Resource
	Figure 2.2 The Centre for Neuro Skills
	Figure 2.3 The Central Nervous System- Visual Perspectives


	CHAPTER THREE Methodology
	PROJECT CONCEPTION
	OUTLINING
	RESEARCH
	FINAL FORMAT
	VISUALS AND TEACHING METHOD
	TARGE AUDIENCE GOALS AND OBJECTIVES
	CONTENT ORGANIZATION
	Final Content Proposal
	Storyboards and Script
	Design
	Layout Design and Style Sheets
	Figure 3.1 Gross Anatomy Style sheet
	Figure 3.2 3D Model Style sheet

	Color Selection
	Figure 3.3 Colors Palette
	Visual Organization and Typography
	Menus and Submenus
	Figure 3.4 Menus Style
	Interactivity


	SOFTWARE USED IN PRODUCTION
	PRODUCTION
	Figure 3.5 3D Model
	Figure 3.6 3D Model in Flash
	Figure 3.7 2D Drawing of Image
	Figure 3.8 Final 3D Model of Cells in Flash
	Figure 3.9 Projection Pathways in Flash

	REVIEW & REVISIONS

	CHAPTER FOUR Results
	EVALUATIONS
	Table 4.1 Evaluation Results
	Figure 4.1 Evaluation Sheet

	PRE AND POST TESTING
	Table 4.2 Pre-test and Post-test Score Percentages
	Table 4.3 Pre-test and Post-test Result


	CHAPTER FIVE Conclusions and Recommendations
	Conclusions
	RECOMMENDATIONS FOR FURTHER STUDY

	APPENDIX A Storyboards
	APPENDIX B Evaluations
	APPENDIX C Comments
	APPENDIX D PreTests
	APPENDIX E PostTests
	Bibliography



