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The goal of this thesis was to create a model for an educational interactive
animated program that explains complex biological concepts to children in grades four
through six. The program uses illustrations, animations, photographs, and interactive
games to enhance the teaching of the Jacobson's organ in snakes and snake defense/prey
methods. The program serves not only as an educational tool, but also engages the learner

through its interactive games which reinforce important concepts.
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CHAPTER ONE
Introduction

Thesis Research Problem

No visual resources exist within children’s biological education to teach children
about the function of a snake's Jacobson's organ or about snakes in Texas and their killing
methods. Is it possible to create a visual resource that can teach children these complex

biological concepts and create and interactive environment?

Goal and Obijectives

The goal of this thesis was to create an interactive program that taught two
important biological concepts: the snake’s Jacobson's Organ and Defense/Prey Methods
of Texas snakes. The interactive program uses illustrations, photographs, animations, and
interactive games to enhance the teaching of these two difficult biological concepts. The
program was created for the Heard Natural Science Museum & Wildlife Sanctuary
located in McKinney, Texas and serve as a companion to the museum’s snake exhibit.
The museum opened October 1, 1967 and now serves more than 100,000 visitors
annually. The museum’s mission is threefold: education, conservation and preservation.

The first objective of this project was to work with Roger Sanderson and Schelly
Corry to create two animation scripts with a 5th grade reading level. Roger Sanderson is a
director of Botanical Gardens & a wildlife biologist at the Heard Museums and is also an
expert on snakes. Schelly Corry is the education department manager with the Heard

Museum, and is a certified Montessori teacher and recognized as an environmental



educator by the state of Texas. In addition to the scripts, definitions of scientific terms
needed to be explained not only visually but also through text and audio.

The second objective was to design and create two animations. The first
animation would teach the Jacobson's organ concept and the second animation would
teach the concept of snake defense/prey methods with focus on envenomation and its
pathological effects.

The third objective was to focus on snakes found in Texas. One of the focal
points of the defense/prey methods animation was to stress that very few snakes in Texas
are venomous and dangerous to humans. The idea behind this focal point was to
eliminate false pretenses about which snakes in Texas are venomous.

The final objective was to post the completed program, which contains both
animations, on the Heard Museum's website and for evaluation purposes have the

program posted on classroom computers for students to test and evaluate.

Background

The Jacobson's organ in snakes is an organ that helps snakes identify scents. The
mechanism of how the Jacobson's organ functions can often be a difficult concept for
teachers to explain to students. Current visual resources available to teachers include flat
textbook illustrations that do not explain the organ's function.

There is much misconstrued information on the idea behind what snakes are
venomous in Texas and which are dangerous to humans. In Texas, out of the one hundred
and thirty-two species of snakes present only four species are dangerous to humans.

There are two types of venom snakes can have: neurotoxic and hemotoxic. Neurotoxic



venom affects the nervous system by interrupting brain signals sent to the body, while

hemotoxic venom affects the vascular system by breaking down blood vessel walls.

Significance

Majority of visual biological resources on snakes that are available to teachers
and children are out-of-date black and white images that do not illustrate function or
show steps to a process. The need for new illustrations to help facilitate learning of
difficult to grasp biological concepts is very high. Teaching a biological concept that is
difficult to understand without the help of visual aids creates a harder task for the teacher.
In order for teachers to help their students in the learning process, a variety of methods
such as using different multimedia and using different approaches are used effectively.*

The program will be used by the Heard Natural Science Museum & Wildlife
Sanctuary located in McKinney, Texas and serve as a companion to the museum’s snake
exhibit. The program is designed in such a way that it can be displayed on the Heard
Museum’s website or displayed on the museum’s snake exhibit computers to further

facilitate learning.

! Bell, James. "Ideas on Active Learning." Howard Community College.
http://classweb.howardcc.edu/jbell/learning/active_learning.htm (accessed
October 24, 2007).



Limitations

Out of the many difficult biological concepts in need of visual resources, this
interactive program only contains two complex biological concepts. The program serves
as a template and can be used as a model for similar interactive projects or future

biological interactive animations.

Production Methods

The final product is an Adobe Flash interactive program that combines
illustrations, photographs, and animations. The interactive program contains two
interactive Flash animations: the Jacobson's Organ and Defense/Prey Methods.

The interactive program would be uploaded onto the Heard Museum's classroom
computers in order for the program to be used and evaluated by a test group of museum
students. The test group would view the final program and answered a short pretest,

posttest, and questionnaire designed to assess the effectiveness the program.

Terminology

Biological

Envenomation- the process by which venom is injected into an animal
Dry bite- bite by a venomous animal in which no venom is released

Jacobson's Organ- is an auxiliary olfactory sense organ that is found in many animals



Computer

Adobe® Photoshop® - raster-based professional software designed for editing and
retouching photos/images, and rendering line drawings in color for high quality
production

Adobe® lllustrator® — vector-based professional software designed to create
professional quality graphics and line based art

Adobe® Premiere® — professional software designed for video and audio editing

Macromedia® Flash® — professional software that creates motion graphics and
interactivity for animation programs



CHAPTER TWO
Review of the Literature

Overview

In order to create a model for a useful educational interactive program, a
thorough review of current material designed for teaching biological concepts to children
was important. This chapter serves as a review for the written literature researched on
creating an interactive learning program to explain important biological concepts,
research on what biological interactive programs for children exists, and also research on
using the Likert Scale with children. There have been several studies done on
incorporating interactive learning programs into an educational environment. | found a
few useful resources on creating interactive programs as well as a few good examples of

biological interactive animated programs available to children online.

Written References
Studies on Visual Resources Used in Education

Several studies have been done specifically on creating computer gaming and
interactive programs for learning. A study was conducted to decipher which teaching
method, games and interactive simulations or traditional, truly dominates and under what
circumstances. One study in particular found that across people and situations, games and

interactive simulations are more dominant for cognitive gain outcomes.? This study also

2 \ogel, Jennifer J., David VVogel, Jan Cannon-Bowers, Clint Bowers, Kathryn
Muse, and Michelle Wright. "Computer Gaming and Interactive Simulations for
Learning: A Meta-Analysis." Journal of Educational Computing Research vol. 4
(November 2006),



found that when students navigated through the programs themselves, there was a
significant preference for games and interactive simulations. If a teacher controlled the
programs, no significant advantage was found.

It can be said that good teaching is good story telling. A study that was done on
eLearning found case-based teaching to be very effective. Case-based teachers teach the
student what he or she needs to know at precisely the point of becoming interested in
knowing the information and this information should be presented in the form of stories.?
This method of teaching is how law schools and business schools have been teaching for
years. The second critical part of case-based teaching is to help the learner relate the
information to real world experiences. This second concept of case-based teaching is
what was applied when creating the script. The script was created in a format that kids
could understand and be able to easily relate the program's information to their own
experiences. By creating a friendly snake character who leads the children through the
program helps give the learner the impression not all snakes are dangerous.

Movements in educational theory such as Constructivism have also supported the
use of interactive strategies, which require high degrees of learner involvement to achieve

the outcome.* Experience is the foundation of and stimulus for learning.

http://baywood.metapress.com/app/home/contribution.asp?referrer=parent&backt
o=issue

¥ Schank, Roger. "Case-Based Teaching: Four Experiences in Educational
Software Design." Interactive Learning Environments, vol. 4 (December, 1990),
http://www.informaworld.com/smpp/content~content=a739631771~db=all

* Hedberg, J. and Harper, B. (1996). Interactive educational technologies:
Effective design and application in the classroom. In C. McBeath and R. Atkinson



Well-designed visuals can provide explanation to learners as well as help them to
encode and retain content in memory as well as retrieve it for use. Visual representations
of procedures, data, and concepts can clarify meaning for learners.” The dynamic features
of animation can cue students' attentions to meaningful elements of visuals. [2] Reports
on the quality of education in the United States indicate that there is too much
information being offered to students and too little attention being paid to the strategies
for inquiry, learning, and problem solving. ® Using a variety of teaching styles can
increase student involvement and can accommodate the diverse learning styles of
students. [3]

The modality principle suggests that if a multimedia environment contains words
and images, words should be spoken rather than written.” The use of audio narration to
explain a visual presentation ehances understanding. After two weeks we tend to

remember a higher percentage of what we hear and see over what we just read. We tend

(eds), Proceedings of the Third International Interactive Multimedia Symposium,
160-168. Perth, Western Australia, 21-25 January, Promaco Conventions.
http://www.aset.orgau/confs/iims/1996/ek/hedberg2.html

® Ju, Choi, and Lauren Cifuentes. "Children learning from artfully designed, three-
dimensional computer animation." Information Technology in Childhood
Education Annual, (January 1, 2002), http://goliath.ecnext.com/coms2/gi_0199-
1559360/Children-learning-from-artfully-designed.htmi.

® Bell, James. "Ideas on Active Learning." Howard Community College.
http://classweb.howardcc.edu/jbell/learning/active_learning.htm
(accessed October 24, 2007).

" Dunsworth, Qi, and Robert Atkinson. * Fostering multimedia learning of
science: Exploring the role of an animated agent's image.” Computers &
Education 49 (2007): 677-690.


http://goliath.ecnext.com/coms2/summary_0199-1559360_ITM
http://goliath.ecnext.com/coms2/summary_0199-1559360_ITM

to remember an even higher percentage of what we say and do.® This concept is
important to remember when creating an educational interactive program. By adding text
along with audio, and creating interactive animated games along with animated buttons

engages the learner.

Studies on the Likert Scale

Studies have shown that the Likert scale is recommended for use in questionnaires for
children.® In one particular study children preferred the Likert scale to the simple Visual
Analogue Scale and numeric scale, and also found it easiest to complete. This study

recommended the Likert scale for use in questionnaires for children.®

Visual References

Current visual resources that are in circulation that explain either the Jacobson's
organ or defense/prey methods concepts are only in print form. Resources that were used
for visual reference of the Jacobson's organ included the books called SNAKE: The
Essential Visual Guide to the World of Snakes by Chris Mattison and Biology the
Dynamics of Life by Alton Biggs. The biological visual aids found pertaining to the

Jacobson's organ were strictly anatomical images with no visual explanation of function.

® Edgar, Dale. Audio-Visual Methods in Teaching. International Thomson
Publishing, 1969.

% Laerhoven, H van. "A comparison of Likert scale and visual analogue scales as
response options in children's questionnaires.” Acta Pediatrica. (2007): 830-835.
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Current visual resources that were located pertaining to defense/prey methods were
limited to photographs and anatomical illustrations of snake fangs. Visual aids that
explained the physiological effects of envenomation were unavailable. Both concepts not
limited lack visual resources that are up-to-date and to flat illustrations.

The Dallas Museum of Nature and Science in Texas has a couple interactive
programs. The interactive programs available to guests allow the user to choose their own
path through the program. One in particular demonstrated what new technology may
already be in the creation process for the near future. The user could click on several
items in a scene to view the new electronics or visit another part of the world to view
their future inventions. Another interactive program accompanied the dinosaur exhibit
and allowed the user to view which species in today’s day and age were comparable in
running speed to the Tyrannosauruses Rex. The program gave the user control of
choosing different options in order to learn new information regarding the species.
Animations and live video footage accompanied the program so the user was able to

relate the prehistoric dinosaur to species that still exist today.

Online Resources
No current interactive program that teaches either Jacobson's organ or
prey/defense methods exists. However, there are many websites that have educational

interactive programs available for use such as Ace on the Case: Secrets@sea, BrainPOP

®, and Interactive BioTech.

Secrets@Sea is an online education adventure covering topics in Ocean Science.

The program is completely interactive where the user can navigate through the program


http://www.secretsatsea.org/
http://www.secretsatsea.org/
http://journals2.iranscience.net:800/www.biotechnology.gov.au/www.biotechnology.gov.au/biotechnologyOnline/Resource/Interactive_index/interactive_index.htm
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and choose their own adventure depending on which interactive options they choose. The
program is set up as a story where the user is a detective and the idea is to solve a
mystery by collecting clues and traveling to different places. This program is a good

example of case-based teaching where the user learns from a story-based adventure.

It's good to see you
Ace. What a crazy flight! There

was seaweed under my seat!
And the captain |ust kept goeng
on about waffles,

Figure 2-1. Screen shot of Secrets@Sea website.
http://www.secretsatsea.org/story/4a.html

BrainPOP ® is an example of a website that allows you to access over a hundred
Flash animated movies on multiple educational topics. BrainPOP ® creates animated,
curriculum-based content that supports educators and engages students in grade 3-12 and
above. BrainPOP Jr. ® provides educational movies and homework help for K-3

students. Each animated movie has activities, games, vocabulary, and quizzes that are all
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interactive for kids.'® The animations themselves are not interactive however. BrainPop

® animations combine animated cartoon tour guides, audio, sound effects, and text.

T — -
Lanntn B0 o Cottn T Mok e By . .
7 T Wbt £ % 8 Py Wt L G Sy . G -NAr®s prdime

WATCH A MOVIE ABOUT

BrainPOP'

Figure 2-2. Screen grab from BrainPop®.
http://www.brainpop.com/science/diversityoflife/reptiles/preview.weml

The Children’s Museum of Indianapolis is the largest children’s museum in the
world. Whenever possible, the museum’s exhibits are “hands-on” or participatory in
nature. The museum provides games on their website for grades PreK-8" for online users

to access. Bones: An Exhibit Inside You is an example of one of the museum’s programs

9 FWD Media, Inc. "Science.” BrainPop®.
http://www.brainpopjr.com/science/animals/classifyinganimals/
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aimed at students in grades 3"-5™. The program gives the user the option to choose

between six interactive games that involve problem solving and games.

Yotal Points

I.AIVING TISSUE Available
300

Quit

Figure 2-3. Screen shot from one of Bones: An Exhibit Inside You interactive games.
http://www.childrensmuseum.org/special_exhibits/bones/games/Game4_FINAL.html
Conclusion

Based on my literature review | found that even though there are educational
interactive programs in circulation, none of them educate learners on the concept of the
snake’s Jacobson's organ or their defense/prey methods. Most students rely on print
images in textbooks. An educational interactive program may help in the teaching of

these two biological concepts.



CHAPTER THREE
Methodology

Concept and Research Collection

The goal of this project was to create an educational interactive program that
would teach two biological concepts about snakes, the Jacobson's organ and defense/prey
methods. In order to accomplish this goal a series of objectives are developed. These
objectives were used to establish the process for completing the model. After determining
the necessary content and cartoon style for the interactive program, a script was created
from previous research for a kid-friendly narrator to deliver within the program. A
storyboard was then illustrated to include interactive games and animations. The two
biological concepts were divided so two separate interactive animations could be created
within the program. The final animations, once completed, were then joined into a single
interactive program and exported as a .SWF file. The final interactive program was shown

to students at the Heard Museum who evaluated the program.

Target Audience

The target audience chosen for this project was 4th-6th graders who attend the
Earth Trek I11—Living on the Planet homeschool science class at the Heard Natural
Science Museum & Wildlife Sanctuary in McKinney, Texas. This class studies where
and how animals live on Earth in their respective ecosystems around the world as well as
a few other biological concepts. The class includes a nature hike to explore the museum’s

surroundings, which is ideal for relating classroom information to nature. All of the

14
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visual, audio, and textual elements were designed to relate to topics the students would be

learning in the class or were partially familiar with already.

Pre-Project Planning

In initial meetings with Schelly Corry and Roger Sanderson, we made many
decisions about the script content and what points are most important to illustrate in the
animations to ensure the students would fully understand both concepts. The Jacobson's
organ would be very straightforward and be the only focal topic, since each concept
would have its own interactive animation within the program,. However, the defense/prey
method interactive animation would include a few concepts including defense/prey
killing methods, envenomation, and which Texas snakes are dangerous to humans.

Prior to the creation of the script and storyboards, a tour guide for the animation
needed to be decided upon. Ideas for a tour guide included several birds such as a red tail
hawk and a bald eagle. A snake tour guide deemed appropriate for this program
considering it was going to be written in story form. By creating a friendly persona for
Sammy, it would help enforce the idea that not all snakes are dangerous. With Sammy
the snake as the program's tour guide, the Texas snakes introduced in the animations were
referred to as Sammy’s relatives to tie in the idea of evolution and the snakes as all being

part of one big family.
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Figure 3-1. Sammy the Snake.

Production responsibilities were divided among four individuals. One of my
responsibilities was to create a script that was detailed and explained both concepts at a
5th grade reading level. Schelly Corry provided a few suggestions for both biological
concepts. Roger Sanderson, who is a snake expert at the Heard Museum, provided script
content expertise. Nicholas Cammilleri, cofounder of Madvantage Films®© provided the
script voice of Sammy the snake, the program’s tour guide. The script was recorded on an
Apple iPhone and sent via email. | organized and coordinated the project, and provided
the art direction and produced all illustrations, animations, and interactivity of the
program.

The script was the first element that was developed. The script created for the
Defense/Prey Methods concept was written in a chronological story manner. The idea
was to create a story that would show the progression and evolution of the snake's killing
methods through time. Envenomation was the more important concept of this second
animation, so further detail was implemented into the script on this concept over the other

snake killing methods. | had a several teachers who teach at a 5th grade level or below
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read over the script to assure it read at a 5th grade reading level. The script was revised
several times by the Schelly Corry, content supervisor, and by Roger Sanderson, Heard
Museum's snake expert to ensure the concepts were clear and accurate.

The program's interactivity was taken into consideration when creating the script.
The purpose of including interactivity was to further instill important concepts and
engage the user. The interactivity would include interactive animated buttons along with
interactive games.

The storyboards were the next step that needed to be completed before
production of the program's illustrations. (See Appendix A & B) Only one interactive
game was decided upon for the Jacobson's Organ animation due to its shorter playtime.
This interactivity included three animated buttons within one scene that the user could
click on and help the snake reveal what prey it was smelling. The animated buttons were
designed to visually represent prey scent particles moving around in the air and reinforce

the concept that each animal gives off a certain scent.
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Almee Cammiller]
Hunting Methods

4
— “Snakes don't smell the air the same way you do.
Instead we taste the air with our tongue. We can
smell our prey by darting our tongue in and out of
our mouths”

“Scent particles stick to the tips of our forked
tongues”

\\ (’ F‘

AT =_] ‘Clickonthe colored scent particles in the air to see
if the rattlesnake can figure out what its smelling
and find it”

(User clicks on colored scent particles in scene and
sets off the animation)
P \
\

Figure 3-2. Jacobson's Organ interactivity storyboard scene.

Five interactive elements were created for the Defense/Prey Methods animation. Each of
the five elements were created to reinforce each killing style method and awareness of
what snakes in Texas are venomous. The first game illustrates the concept that non-
constrictors can only capture certain prey due to their killing method. The interactive
scene contains four different prey species that are interactive buttons. The viewer is asked

to select the prey he/she believes the Racer snake can capture.



Aimee Canmilleri
Killing Methods

0

-/

(On opposite page animation plays revealing users
choice- scene expands filling whale screen)

(Snake eats the snake prey)
“Good job. A Racer snake is able to eat a snake
because itis small enough and slow. The Racer snake

can eatitalive with no risk of injury”

{Scene shrinks back down to fit back on album page
when ionis done)

ke

Figure 3-3. Defense/Prey Methods Racer snake interactivity storyboard scene.

The second game illustrates the concept of how Rat snakes use constriction to

kill their prey and how the rat’s internal organs such as the heart and lungs are affected.

{On oppesite page animation plays revealing users
choice- scene expands filling whole screen)

(Rat jumps in air then runs away as snake tries to
biteir}

"A rat is also taa big for the shake to eat and can
aasily run away”

(Scene shrinks back dewn ta fit back on album page
when animation is done)

Liz szt
{User chooses kseet)

{On opposite page animation plays revesling users
choice-scene expands filling screen)

Lz anny
(Snake eats wseety

Cozpen
“Good job. A Racer snake is able 10 eat the insest
because itis small enough and slow”’

{Scene shrinks back down to fit back on album page
when animation is done)
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The viewer is presented with a SQUEEZE button within the scene. Each time the viewer

clicks on the button the Rat's Life Meter decreases. After the 4th click the rat dies and the

viewer is presented with the option to Play Again or Continue through the program.
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Aimee Cammilleri
Killing Methods

16
G (Album page turns revealing prey menu)

— “These snakes prefer to eat mice, rats, birds, and
lizards. King snakes are also known to eat other
snakes like the rattlesnake for example.”

(Each image appears when listed) (10 sec)

RATS
BIRDS
Lt ARDS
WNET
=z . 4 o ;
“A King snake and Rat snake’s prey is killed by either
suffocation, meaning that the snake tightens its grip
each time its prey breathes out making it impossible
for the prey to breathe back in air, or by creating so
much pressure that the heart stops beating. "
{Animation on opposite page of prey menu plays
and expands to fill screen- camera zooms into rat
(Q ﬂ JHemey l - snake and snake coils become transparent in next
o] %‘;\')Z A scene so only rat’s heart and lungs are visible (8 sec)-
~( 2 gy heart slows and lungs are unable to expand)
\‘/
iit (Animation stops and snake's body is visible again
L -->live mouse in coils again with life meter visible)
foio —
';4/,\ f NG / “Want to help the Rat snake squeeze its prey? Press
i 4 the red SQUEEZE button until the rat's Life Meter

drops all the way to zero

ooy

(Pressing button allows the user to make snake
squeeze rat. Takes 6 clicks to bring meter to 0% and
move onto next section)

(Animation shrinks back onto page-Page turns in
album)

Figure 3-4. Defense/Prey Methods Rat snake interactivity storyboard scene.

The third game illustrates the concept of how Hognose shakes use their toxic
saliva and specialized teeth to pop and kill their toad prey. The viewer is presented with
CHEW button within the scene. Each time the viewer clicks on the button, the Hognose
snake chews its toad prey causing the toad to deflate. After the third button click, the

user is giving the option to Play Again or Continue through the program.
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{Page in album turns)

<~ "Want ta help my cousin the Hegnase snake chew its
prey?”
[Animation on page expands to fill screen)

“Just prass the blue CHEW button and watch. Toads
i will fill themselves up with air to make it harder for

the snake to swailow them but Hognose snakes have
special teeth that can pop the toad shrink it back
down to normal size and the toxic saliva will poison
the toad”

(Scene minimizes once toad is deflated-page turns)
r

{New section page with “ELAPIDAE FAMILY™ photas
of cobra and coral snake)

“The first ancestors of mine to grow fangs that
venom would travel through were called the Elapi-
dae family. The size of their fangs was limited ta the
size of their mouth. Even the largest of the Cobra
snakes would have small fangs in order to fit them
inta their mouth. An example of an Elapidae found
in Texas is the Coral snake, which is related to the
Cobra snzke not found in the U5 (15 sec)

[Page turns in alburm)

s

{New page reveals prey menu)

| PREt Mo ‘ “Caral snakas enjoy eating reptiles and small lizards,
. P as well as amphibians like frogs and small mammals.
L R They are also known te eat baby birds and insects,
Frosi. e, and even their own brothers and sisters”
preY Hiecs & )
= ({Prey images appear in sequence as listed off
A az y images app: q )
FrRNGT £ mara “I'm sure glad I'm nat in that family. | don't want my
brother looking at me like Fm his next meal
N e

{Page turnsin album)

Figure 3-5. Defense/Prey Methods Hognose snake interactivity storyboard scene.

The fourth game illustrates the concept of how Coral snakes squeeze their venom
gland to inject venom into their prey. The Coral snake's venom gland comes into view on
top of the snake's illustration, and viewer is asked to Press on the to release the venom

into the prey. The animation continues once the viewer has pressed the gland button.
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*My Coral snake friend needs help from you to
release its venom into its prey. Can you help squeeze
his venom gland? Press on his gland to release the
venom.”

(User presses on gland with mouse and venom ani-
mation shows passing of venom to fangs- then ani-
mation proceeds to affects of venom on prey’s body)

(Animation continues in next scene)

(Animation focuses on prey with nervous system
showing throughout preys body)

e “Neurotoxic venom affects the nervous system,
AN oin | which is the system in the body that allows the brain
=4 i to talk to the body and tell it to move.”

| (Brain highlights in prey and sends signal through
s [— nervous system)

(Nervous system fades away (7 sec) -Animation
continues in next scene)

2 “The venom primarily affects eyesight and muscle
movements including the muscles that help prey.
breathe. Signs that a snake bite had neurotoxin
venom in it include: being unable to move your eyes
prey's eyes m ie 10 side then stop), drooping
eyelids (prey ation), and
being un

to swallow or breathe (prey drools
¥} r alr in animation- sound effect), Neurotoxic
symptoms happen very fast”
= = 4 (Animation minimizes back onto album page and
album page turns to new section)

Figure 3-6. Defense/Prey Methods Coral snake interactivity storyboard scene.

In the final game, the viewer chooses between eight different Texas snakes to
decide which ones are venomous and dangerous to humans to reinforce the idea of which
snakes one should be aware of and which are less dangerous to humans. Each album page
in this scene presents two snake photographs and asks the viewer to choose which snake
is the venomous one of the two. A message presents itself to inform the viewer if their

decision is Wrong or Right.
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Hunting Methods

[page Sures 1o reveal et game)

[chaase which of the snakes in Texas e venomous
Ly cicking on the imace)

v g S |

i B

| (Main Meoru Appears)

“I'm glad | could teach you more sbout my relatives
and how they Wl ther prey, Would you like to leam
0] b snakes smell? Click on the Jacobison's Organ
button or click on the Quit button to end your jour
ey

oot swel

Figure 3-7. Defense/Prey Methods venomous snake interactivity storyboard scene.

[llustrations

All of the illustrations used in the interactive program began as line drawings in
Adobe Illustrator®, were rendered in color and had detail added in Adobe Photoshop®
and exported with a minimum of 150dpi. The completed illustrations were imported into
Adobe Flash® as PDF files. The imported illustrations were animated in Adobe Flash®.

An illustration style needed to be decided upon prior to production of the
illustrations. Since real snake photographs would be incorporated into the program, a
realistic cartoon style was chosen. The purpose of choosing this type of illustration style
was so the user could easily relate the illustration to the snake's photograph. A more
stylized form was chosen to illustrate the prey and predators. The idea behind keeping the
prey and predators in this type of style was to not detract from the main focus, the snakes,

and to make the animations fun and enjoyable to watch.
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Texas Snakes

In addition to the snake photographs taken at the Heard Museum, illustrations of
each of the snakes were created in a realistic cartoon style. A complete amount of tone
with full color and detail was used to render each illustration in Adobe Photoshop®.
Photographic references were used to create each snake illustration. The Hognose snake,
which is not on display at the Heard Museum, was also illustrated along with the cobra
snake, which is not found in Texas. Each illustration started as a line drawing in Adobe
Illustrator®, was rendered in color in Adobe Photoshop® and imported into Adobe

Flash® where the finalized illustration was animated.

Figure 3-8. Copperhead snake. This series shows the illustration process: line drawing,

color, and details.
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Snake Anatomy

In addition to the snake illustrations, certain snake anatomical features were
illustrated for both the Jacobson's Organ and Defense/Prey Methods animation. Those
illustrations included a rattlesnake skull and Jacobson’s organ. The rattlesnake skull
illustration was used to illustrate the snake's fangs motion in the Defense/Prey Methods

animation, while the Jacobson’s organ was used in the Jacobson’s Organ animation.

Figure 3-9. Rattlesnake skull.
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Jacobson's
Organ

Figure 3-10. Screen shot from Jacobson’s Organ animation illustrating the Jacobsons’s

organ anatomy.

When animating the snhake's Jacobson's organ it was important that animation
focused on the organ. Originally, the organ was faded into the scene on top of the snake
illustration, but the scales on the snake's illustration were distracting. So a new technique
was attempted was implemented and found to be more successful. Instead of having the
Jacobson's organ fade on top of the snake, a black silhouette of the snake fades into view

and the organ becomes visible on top.

Prey and Predators
The snake's prey and predator illustrations were created in a more stylized

cartoon manner. Each of the snakes’ prey along with some the snakes’ predators
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including the hawk, fox and human were illustrated. Certain prey anatomical features
were illustrated also, such as the rabbit vascular system and a rat's vital organs, to show
the impact of the snake's killing method during the animation. Each illustration started as
a line drawing in Adobe Illustrator®, was rendered in color in Adobe Photoshop® and

imported into Adobe Flash® where the finalized illustration was animated.

<
o 3

Figure 3-11. American Toad. This series shows the illustration process: line drawing,

color, and details.
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Figure 3-12. Comparison of program’s snake illustrations and predator/prey illustrations.
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Figure 3-13. Screen shot from Defense/Prey Method animation of rabbit vascular

system.

When animating the rabbit's vasculature system it was important that animation
focused on the vessels and beating heart. Originally, the vasculature system was faded
into the scene on top of the rabbit illustration, but the colors in the rabbit illustration took
away from vasculature illustration. So the same technique was applied to this scene in the
Defense/Killing Methods animation as was applied in the Jacobson's organ scene. A
silhouette of the rabbit was used as the background of the vasculature so the vessels were

more prominent and became the focal point of the scene.



Figure 3-14. lllustration of rat brain and spinal cord.

Figure 3-15. lllustration of rat heart and lung anatomy.

30
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Figure 3-16. Screen shot of Defense/Prey Methods of rat tissue anatomy.

In addition to the narration, illustrations, and interactivity, photographs were
taken of the live snake specimens on display at the Heard Museum. Photographs of a
Racer, Coachwhip, Rat snake, King snake, Rattlesnake, Cottonmouth, Copperhead, and
Coral snake were taken with the help of Roger Sanderson. The photographs would serve
as a useful reference tool. Different methods of displaying wildlife photographs, such as
enlarged rollover images and links to its own page where an enlarged copy of the photo
was displayed were investigated. These methods were not successful in displaying the

photographs as larger images.
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Many ideas were considered on how to tie in the illustrations and photographs so
the user could easily relate the two. The idea of creating an album that Sammy would

refer to as his family album was decided upon to introduce each snake species and type of

defense/killing method.

Almee Cammilleri
Killing Methods
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Figure 3-17. Storyboard layout.

(Opposite page reveals animation that expands to fill
screen)

“When a Viper is striking its prey its front fangs swing
forward and down when the mouth is open in the
strike position, Their fangs are able to do this by
swinging forward on hinged maxillary bones that
rotate individually within holes in the upper jaw.”

{Skull anatomy is shown again within snake head
with fangs swinging forward as mouth opens)
(15 sec)

“Fangs can be quite long and deliver venom over an
inch below the skin’s surface”

(Animation zooms in on fangs puncturing prey skin)
(4 sec)

{Animation minimizes and album page turns)

“Most Vipers have the second type of venom called
Hemotoxic venom. Of the four types of dangerous
snakes in Texas three of them have hemotoxic
venom, Those types include the copperhead, the
cottonmouth (water moccasin), and the rattlesnake,
Only the copperhead and the cottonmouth are
found on the Heard Museum’s Nature Reserve.

(15 sec)
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The final media components of the project were the two animations: the

Jacobson's Organ and the Defense/Prey Methods. The first animation would show how

snakes smell and the function of the Jacobson's organ.

Almee Cammilleri
Hunting Methods

4

“©

“Snakes don't smell the air the same way you do.
Instead we taste the air with our tongue, We can
smell our prey by darting our tongue in and out of
our mouths.”

“Scent particles stick to the tips of our forked
tongues.”

“Click on the colored scent particles in the air to see
if the rattlesnake can figure out what its smelling
and find it”

(User clicks on colored scent particles in scene and
sets off the animation)

Figure 3-18. Storyboard of scent particles used to illustrate concept Jacobson's Organ.

The second animation would show the evolution of snakes’ defense/prey killing

methods from non-constriction up to envenomation. Both animations would be included

within a single interactive program and be led through the program by a cartoon tour



guide named Sammy the Snake. A snake tour guide with a friendly persona deemed most

appropriate and could relate to the snakes introduced within the program.
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“The world is home to 3,000 of my relatives and of
that total only 750 of my relatives are dangerous to
humans. *(7 sec)

(Tiny snakes appear —> then venomous snake)
(Earth grows larger and focuses on Texas 3sec)

(Sammy’s eyes blink and eyebrows move throughout
animation —> moves off screen 3sec)

(Sammy moves back on screen)

“Texas is home to over 132 of those relatives and of
that tatal only 4 of my kind are actually dangerous,
50 majority of my relatives in Texas are safe and
don't want to hurt you™ (10 sec)

(*132 kinds.” appears first (3sec) then Toxic snakes
(2sec) )

(Scene fades Into next 2sec)

“Want to go back in time with me and see how my
ancestors began 1o change the ways they captured
and killed thelr prey?” (3 sec)

“Help me start my time machine by pressing on the
large green START button”

(Arrow flashes above button 2 sec)
(Once user presses button ~>flash of light and time
machine shrinks into spec and vanishes (3 sec)

Figure 3-19. Storyboard of Defense/Prey Method animation with Sammy the Snake.



Animations
Jacobson's Organ

One of the objectives of this project was to create two animations. The first
called the Jacobson's Organ which explains the concept of how snakes smell prey and
how the Jacobson's Organ functions. The Flash® video size was 550 x 400 pixels. The
size of the file was appropriate for the web and gave the Heard Museum the option to
upload the completed program onto their website. Illustrations that were previously
rendered in Adobe Photoshop® were imported into the animation's library in Adobe
Flash® as PDF files. The illustrations were animated in Adobe Flash® and the
interactive animated buttons were created in Flash®. The result is an interactive
animation that depicts the function of the Jacobson's Organ and teaches how snakes are

able to smell.

Figure 3-20. Screen shot of Jacobson's Organ's animation scene in Adobe Flash®.

35



36

Defense/Prey Methods

The second animation named Defense/Prey Methods explains the evolution of
snakes’ defense and killings methods. The Flash® video size was 550 x 400 pixels. The
size of the file was appropriate for the web and gave the Heard Museum the option to
upload the completed program onto their website. Illustrations that were previously
rendered in Adobe Photoshop® were imported into the animation's library in Adobe
Flash® as PDF files and the snake photographs were imported as JPGS. The illustrations
were animated in Adobe Flash® and the interactive animated buttons were created in
Flash®. The result is an interactive animation that depicts snake defense/prey killing

methods and enforces the idea that most snakes found in Texas are non-venomous.

Adobe Flash®
Each of the two animations consisted of several scenes linked together. Each
scene contained several still illustrations that were animated, and perhaps an action-

scripted button(s).



Figure 3-21. Screen shot from Defense/Prey Methods scene in Adobe Flash®.

When the animations were completed, a main menu was created to introduce the two

animations that the user would have the option of choosing between.

Fe S e My den o (S Sw——

Defense/Prey Methods
Animation

Figure 3-22. Screen shot of Main Menu scene in Adobe Flash®.
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Distribution

The interactive program was designed for the Heard Museum’s website, and also
designed to be displayed on computers within the museum’s snake exhibit. Since the
museum offers several science classes it could also be deemed as useful teaching

resource.

Testing

The program was presented to the Earth Trek I11—Living on the Planet
homeschool science class at the Heard Natural Science Museum & Wildlife Sanctuary in
McKinney, Texas for testing and evaluation. The class is composed of seventeen
students. The class consisted of one 4" grader, five 5 graders, nine 6t graders, and two
7" graders. The students viewed the animations on one of the two laptops provided. One
of the laptops included the use of headphones to avoid being distracted from the other
user’s program voice script.

A pretest and posttest were created to evaluate whether or not the users had
gained knowledge from use of the program. The pretest and posttest consisted of seven
multiple questions on information from both the Jacobson’s animation and defense/prey
methods. Schelly Corry was consulted with during the creation of the seven questions to
make sure each question was appropriate for the knowledge level of the test group.

Each student was given a pretest to complete prior to viewing the program. The

purpose of the pretest was to evaluate the user’s previous knowledge on the Jacobson’s
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organ and Texas snakes. The pretest consisted of seven multiple choice questions. (See
Appendix C)

Immediately following the student’s completion of the program, each student
was given a posttest and a questionnaire. The posttest consisted of the same seven
questions on the pretest. The pretest and posttest results were compared to each other to
evaluate if the students knowledge improved after viewing the program.

The evaluation was created using the Likert scale which studies have shown to be
the most successful form of scaling. The questionnaire consists of eleven statements
designed to evaluate how successful the user found the program to be in delivering
complex biological information. (See Appendix E)

The first time the program was tested, time allotted for eleven of the seventeen
students to complete the program along with the pretest, posttest, and evaluation
successfully. The program includes the use of navigation buttons so the user can move
through the program at their own pace.

Following the first round of testing, there was feedback and comments made in
the nature of formative evaluation. Roger Sanderson and Schelly Corry made some
suggestions regarding editing the program and some of its information. Navigation
buttons that allowed the user to return to a previous section were also deemed necessary
for the Defense/Prey Methods animation in order for the user to review a previous
section. Those changes were completed prior to the second round of testing of the
remaining six students.

The second round of testing may provide new results and may even provide

insight as to whether or not the changes affected how the students tested on the posttest.
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The remaining six students followed the same process as the first group by taking the
pretest, viewing the program, and then completing the posttest and questionnaire.
Students were verbally asked their opinion on the program as to what they liked or
disliked upon completion of the program and any further input or remarks. The results are

discussed in the following chapter.



CHAPTER FOUR
Results
Pretest and Posttest

The interactive animated program was created to educate students on the
Jacobson’s Organ and the Defense/Prey Methods of snakes. In order to successfully test
whether or not the students learned new information from the program, pretests were
given to each of the sixteen students to test their current knowledge of the subjects. The
students who participated were in Grade levels 4-7. The Earth Trek I11—Living on the
Planet homeschool science class at the Heard Natural Science Museum & Wildlife
Sanctuary is composed of seventeen students. The class consists of one 4™ grader, five
5" graders, nine 6" graders, and two 7" graders.

On the first day of testing, time allotted for only eleven of the seventeen students
to test the program and evaluate it. This first test group consisted of students in grade
levels 4™ - 6": one 4™ grader, five 5" graders, and five 6" graders. Upon completion of
the first test group, suggestions were received by Schelly Corry and Roger Sanderson to
make a few changes to the program. Those changes included script editing such as
clarifying that Coral snakes have grooved fangs and not hollow fangs, and to clarify that
the projections Hognose snakes use to pop toads are located in the back of the jaw.
Program changes included moving one of the Viper scenes towards the beginning of the
Viper section to avoid confusion about which snakes are Hemotoxic. Navigational
changes included adding a "Back" button to the scenes that included a "Page Turn"
button to allow the user to return to a previous section of the animation for further

review.

41
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The second test group viewed this new version of the program with the above
stated changes. This second group of student's grade levels ranged from 6" - 7": four 6"
graders and two 7" graders. However, a pretest and evaluation was never received from
one of the 6™ graders so their pretest was omitted from the results. The second test
group's pretests, posttests, and evaluations were added to the first tests group's. This
decision was made after comparing the second test group's pretest and posttest. It was
decided their answers had no significant changes to suggest the program's information
changed significantly enough to affect their answers. Editing the program may have
affected the last test question answers, however the second test group was not large to
make this conclusion.

The pretest consisted of seven questions combining both animations' educational
information. (See Appendix C) The posttest consisted of the same seven questions to

evaluate if the students had learned new information. (See Appendix D)
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Test Results
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Figure 4-1. A comparison between pretest and posttest results of questions answered

correctly by both test groups.

List of Pretest Questions and Answers
Questions Asked Prior to Using Interactive Program

1) The Jacobson's Organ in snakes is used to:
A)seeprey  B)breathe C)smell prey D) digest prey

Question 1: A total of 3 students answered this question correctly by choosing option
C) smell prey, suggesting the students were not familiar with information on the snakes'
Jacobson's organ.

2) A snake's tongue is forked at the tip:
A) so it can taste multiple things at once B) to help them see intwo  different
directions
C) to help them feel two things at once D) to figure out which direction a
scent is coming from
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Question 2: Each of the 16 students answered this question correctly with option
D) to figure out which direction a scent is coming from, suggesting that the students are
familiar with certain snake facts relating to anatomy.

3) Snakes are known to have:
A) very good hearing  B) very poor eyesight C) more than one tongue
D) very good eyesight

Question 3: A total of 12 students answered this question correctly by choosing option B)
very poor eyesight.

4) How many types of venomous (dangerous) snakes are found in Texas ?
A)100 B)4 C)20 D) None

Question 4: A total of 11 students answered this question with B) 4, suggesting that less
than fifty percent were unfamiliar with Texas' venomous snakes.

5) Envenomation means:
A) venom is released during a snake bite ~ B) venom is not poisonous
C) a snake can spit its venom D) no venom is released during a snake
bite
Question 5: A total of 11 students answered this question correctly by choosing
A) venom is released during a snake bite.

6) Neurotoxic venom affects:
A) blood vessels  B) the nervous system  C) the digestive system
D) heart rate

Question 6: A total of 14 students answered correctly by choosing B) the nervous
system, suggesting they are familiar with the two venom types.

7) Which of the snakes found in Texas have Hemotoxic venom?
A) Coral snakes B) Racer snakes C) Copperheads D) King snakes

Question 7: A total of 9 students answered this question correctly by choosing

C) Copperheads. Some students chose both options A) Coral snakes and

C) Copperheads. Coral snakes have Neurotoxic venom so those students who marked
both answers were incorrect. These responses suggest the some students know which
snakes are venomous but not familiar with the type of venom each snake produces.
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List of Posttest Questions and Answers
Questions Asked After Using Interactive Program

1) The Jacobson's Organ in snakes is used to:
A)see prey  B) breathe  C)smell prey D) digest prey

Question 1: A total of 15 students answered this question correctly by choosing option
C) smell prey, suggesting most students gained knowledge on the shakes' Jacobson's
organ concept.

2) A snake's tongue is forked at the tip:
A) so it can taste multiple things at once B) to help them see intwo  different
directions
C) to help them feel two things at once D) to figure out which direction a
scent is coming from

Question 2: A total of 15 students answered this question correctly once again with
option D) to figure out which direction a scent is coming from. One student who
answered correctly on the pretest answered incorrectly on the posttest.

3) Snakes are known to have:
A) very good hearing  B) very poor eyesight C) more than one tongue
D) very good eyesight

Question 3: A total of 15 students answered this question correctly by choosing option B)
very poor eyesight suggesting new information was obtained from the animation.

4) How many types of venomous (dangerous) snakes are found in Texas ?
A)100 B)4 C)20 D) None

Question 4: A total of 15 students answered this question with B) 4, suggesting that the
students became more familiar with which snakes in Texas are venomous.

5) Envenomation means:
A) venom is released during a snake bite ~ B) venom is not poisonous
C) a snake can spit its venom D) no venom is released during a snake
bite
Question 5: A total of 13 students answered this question correctly by choosing
A) venom is released during a snake bite.
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6) Neurotoxic venom affects:
A) blood vessels  B) the nervous system  C) the digestive system
D) heart rate

Question 6: A total of 14 students answered correctly by choosing B) the nervous
system, which is the same number of correct answers from the pretest suggesting no new
information was obtained from animation.

7) Which of the snakes found in Texas have Hemotoxic venom?

A) Coral snakes B) Racer shakes C) Copperheads D) King snakes

Question 7: A total of 7 students answered this question correctly by choosing

C) Copperheads. Some students still chose both options A) Coral snakes and

C) Copperheads. Coral snakes have Neurotoxic venom so those students who marked
both answers were incorrect. These responses suggest the students know which snakes
are venomous but not familiar with the type of venom each snake produces. It also
suggests that the animation could be improved to stress this concept more due to fact the
number of students who answered correctly did not improve since the pretest. Two of the
students from the second test group who viewed the edited program version answered

correctly on the pretest but incorrectly on the posttest. The decrease in the number of
correct answers may suggest the information was potentially unclear.

Evaluation

A total of ten questionnaires were received from the first test group of eleven
students. The student grade levels within this group ranged from 4™ - 6™ grade. One
student omitted Statement 2 possibly by mistake. A total of five questionnaires were
received from the second test group. The student grade levels within this group ranged
from 6" - 7" grade.

The questionnaire contained a total of eleven statements. Each of the eleven

statements were evaluated using the following choices: Strongly Agree, Agree, Neutral,
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Disagree, and Strongly Disagree. A space for additional comments was included after

each question (See Appendix E).

Survey Responses
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Figure 4-2. The results for each of the responses for each question. Ten people responded

to the questionnaire.

The questions and responses were as follows:

Statement 1: 1 knew about the Jacobson's Organ before seeing the animation.

3 Strongly Agreed, 2, Neutral, 2 Disagreed, 8 Strongly Disagreed. This statement's
responses are consistent with the responses to the Pretest's Question 1, which asked what
the Jacobson's organ was used for. Majority of the students answered Pretest Question 1
incorrectly. The idea behind asking this question was to see if the students were familiar

with any part of the Jacobson's organ concept and not just its function.
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Statement 2: | feel like | learned something new about snakes.

11 Strongly Agreed, 2 Agreed, 1 Neutral, and 1 omitted. Majority of the students
"Strongly Agreed" to this response suggesting that the program was successful in
teaching something new about snakes. Overall, there was a positive attitude towards the
information within interactive program. One student commented that he/she would like to
see new information in the program because they were already familiar with the
information the program presented. Another student commented, "I really didn't know

about snakes". Another student added, "The program was awesome".

Statement 3: The cartoons in the animations made it fun to learn.

4 Strongly Agreed, 10 Agreed, 1 Neutral. Majority of the students found the cartoons
within the program successful. This question was designed to find out how students in or
close to grade 5 felt about learning new biological information with the help of cartoons.
The older student who disagreed commented, "being older makes the cartoons king of
kiddish". Another student commented, "I laughed because of the voice but some of the

pictures were nasty". A third student commented, "They were so cute".

Statement 4: | feel like I now know more about venomous snakes.

6 Strongly Agreed, 5 Agreed, 3 Neutral, 2 Disagreed. One of the more important
concepts to be learned from the Defense/Prey Method animation was the idea behind
envenomation and what snakes in Texas are venomous. Roger Sanderson really wanted

the animations to stress that there are few snakes in Texas that are dangerous and to be
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aware of which ones are. Even though the animations were not successful in
distinguishing between which of the 4 venomous snakes in Texas were neurotoxic or
hemotoxic, the students were aware of which ones were venomous. One student

commented, "I know that | shouldn't be very scared when | first see a snake in Texas".

Statement 5: The shake photos in Sammy's Family Album were useful.

8 Strongly Agreed, 3 Agreed, 2 Neutral, 2 Disagreed. This statement was created to get
an idea of whether or not the photos were useful for identifying the snakes that were
being introduced in each section of the animation. This statement received a broader
range of answers to previous questions but majority found the photos useful. One student
commented he/she would like to see the photos larger. The student suggested having

fewer photos and bigger ones. Another student commented, "It made visual easy".

Statement 6: Sammy the snake was a good tour guide.

6 Strongly Agreed, 8 Agreed, 1 Neutral. The idea behind this statement was to understand
if the students felt that having a cartoon character lead them through the program was
helpful or not. Majority agreed he was a good tour guide. One student commented he/she
found Sammy to be annoying. Another student commented he/she enjoyed him as the

tour guide and thought he was cool.

Statement 7: Sammy was easy to understand when he spoke.
7 Strongly Agreed, 3 Agreed, 3 Neutral, 1 Disagreed, 1 Strongly Disagreed. This

statement also brought a wide range of answers. Since the script was only introduced into
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the animations as audio and the only written script was titles and labels, it was important
to make sure the main tour guide was comprehensible. Majority agreed he was easy to
understand, however the student who disagreed commented, "I could barely understand

him" indicating further investigation would be appropriate.

Statement 8: The buttons were easy to find.

14 Strongly Agreed, 1 Agreed. This statement was important because the interactive
program did not start with directions to how the animations functioned. The students
however seemed to have no trouble at all moving forward successfully through the

program. One student commented, "They were big and easy to read/find".

Statement 9: The interactive games were fun to play.

2 Strongly Agreed, 8 Agreed, 4 Neutral, 1 Disagreed. The games within the interactive
animations were simple yet created for the purpose to further instill the different styles of
killing methods. The students' responses suggested the games were needed to be more
interactive. The student who strongly disagreed commented, "It was just clicking a button
most of the time, maybe a chase the prey game". Although the games were simple in
design, majority of the students found them entertaining. One student commented she
didn't like the rat snake squeezing game because "the squeezing was creepy". An older

student commented, "They were a little kiddish, but they were cool".
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Statement 10: I learned something new from playing the interactive games.

3 Strongly Agreed, 4 Agreed, 5 Neutral, 1Disagreed, 3 Strongly Disagreed. This
statement had the biggest range of answers out of all the statements in the evaluation.
This question reflects the previous question's responses. One student in the 7" grade
commented, "kind of, it was a little obvious for me". The students who commented that
the games were kiddish were in grades higher than grade level five suggesting the level
knowledge and interest in the program may vary due to the grade level difference.
Further investigation as to how the interactive games could be improved would be

appropriate.

Statement 11: | would use the interactive snake program more than once.

4 Strongly Agreed, 3 Agreed, 7 Neutral, 1 Disagreed. The interactive program
introduced a lot of information. Considering how much information was taught, it may be
beneficial for the student to use the program more than once. This statement was
designed to judge how successful the program was as far as being entertaining and
interesting to use. The previous statements along with the pre/posttests were designed to
understand whether or not the program was both entertaining and educational. If majority
of the students would use the program more than once than it can be suggested the
program was successful in both areas. One student who responded Neutral commented,
"I would, but he/she would get kind of boring (over & over again) if they were different

then yes".
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Additional Comments

Majority of the questionnaires received did not have additional comments, so the
students were asked verbally what they liked and didn't like about the program. The oral
discussion was successful in gathering more information on what the students thought of
the program. One student commented they liked the pictures, while another thought the
pictures should be bigger. Another student commented on how he like the game where
the user was asked to choose between two photos and decide which of the snakes was
venomous. One student who answered "Neutral” on whether or not they would use the
program more than once wrote "Maybe". That same student commented that the
interactive games were "Fun". One student commented he/she didn't think the albums

were helpful. Another student commented he/she didn't like the rabbit bleeding.

Discussion

Due to the second test group consisting of half as many students as the first test
group it's difficult to suggest that the changes made to the original program had any
impact. If anything is to be suggested from the second test groups answers, it could be
suggested that the changes did not clarify the hemotoxic information delivered by the
animation. The final test question which asked, "Which of the snakes found in Texas
have Hemotoxic venom?" did not show any change in the number of correct answers
from the pretest and posttest with the first test group. The second test group's number of
correct answers actually declined with all of the students answering correctly on the

pretest and only three answering correctly on posttest.
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The first test group did not have a single question where the number of correct
answers actually declined on the posttest. This however does not hold true for the second
test group that had four out of seven questions with declining numbers of correct answers
on the posttest. Certain factors that can be taken into consideration when looking at the
students tests responses could be the fact they viewed a different version of the program,
unlike the first test group they had taken the pretest 2 weeks prior to viewing the
animation, and there were half as many students in the second test group. The second test
group also included students in higher grades such as 6" and 7™ unlike the first test group
which contained students in grade levels 4", 5" and 6™. Comments that were received
from the second test group suggesting that the program was "kiddish™ were received from

students in grades higher than the target audience of 5™ grade.



CHAPTER FIVE
Conclusions and Recommendations
Project Summary

The thesis research problem that | wanted to solve was "can an interactive
program be created that is both educational and entertaining by combining illustrations,
photographs, audio, and text and enhances the learning experience?" In order to answer
this question, | created an interactive animated program involving animations,
photographs, and interactive games with the use of Adobe Illustrator®, Adobe
Photoshop® , Adobe Premiere®, and Adobe Flash®.

A literature review was conducted to determine what educational resources
currently exist on both the concepts of the Jacobson's organ and defense/prey methods.
Research was also conducted on what educational biological interactive programs are
currently available. A layout of the interactive program was designed for both web
delivery and to be used by visitors to the snake exhibit at the Heard Museum. A script
was prepared and necessary media was created, animated, and finally made interactive
within the program.

Finally, the completed program was presented to the Earth Trek Il11—Living on
the Planet class at the Heard Museum in McKinney, Texas for testing and evaluation.
This class is composed of 17 student including students from grades 4" - 7. The class
consists of one 4™ grader, five 5™ graders, nine 6" graders, and two 7" graders. The first
test group consisted of students in grade levels 4™ - 6™: one 4™ grader, five 5™ graders,
and five 6™ graders. The second test group viewed an edited version of the program. This

second group of student's grade levels ranged from 6" - 7": four 6™ graders and two 7"
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graders. However, a posttest and evaluation was never received from one of the 6"
graders so their pretest was omitted from the results. The pretest and posttest would be a
good evaluator for whether or not the students obtained new information from the
interactive program. A concluding questionnaire was also distributed along with the

posttest following the user's completion of the program.

Conclusion

The positive survey response possibly suggests that the goal and objectives for
this project were successfully accomplished. However, due to a few statements resulting
in some students disagreeing, this would indicate there is plenty of room for
improvement. The final pretest and posttest question which asks the student to decipher
between which snake has hemotoxin venom had the least improvement in the number of
correct answers. It can be suggested that this section may need to expanded upon and not
condensed into a small section of a much larger animation.

The Heard Natural Science Museum and Wildlife Sanctuary is currently lacking
updated computers to display interactive programs throughout its exhibits. New computer
hardware would deem useful to enhance the visitor's experience and gain in knowledge.
Online access to the interactive program from the museum's website would also be
beneficial to distribute information on Texas snakes. This program could be used to help
create a new budget for the museum and have it invest money into updating their
hardware. The museum’s mission is threefold: education, conservation and preservation.

By updating their computer software and hardware they can use more educational
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interactive programs to further educate the public, and promote both conservation and

preservation of wildlife.

Suggestions for Further Research

This thesis sought to create a model for presenting educational biological
concepts in a fun, interactive, and educational manner. The program was designed as a
web based resource for the Heard Natural Science Museum and Wildlife Sanctuary's
website. However, when it was presented to Earth Trek 111—Living on the Planet class
at the museum, the students tested the program on a laptop. Testing was also performed
quickly and did not allow for the student to view the program more than once. The
program should be tested fairly with no time constraints and tested in either a classroom
setting or in the web based environment it was created for originally.

Acquiring feedback from a larger audience would prove to be most beneficial.
Attaining information on how to improve the interactive program as a whole would be
useful as well. Additions like movie clips, links to additional resources, educational
quizzes on the subject matter, and additional interactive games could prove useful.

Comparing this interactive educational biological program with a program that
had animation but lacked interactivity would be an useful study to see if interactivity
within the biological field had its learning advantages. Further research could also be
conducted by applying information presented in a program to live specimens. By creating
an active learning environment to assist the interactive program may deem helpful for the

learner to connect the program's information to real world experience. This study could
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be done by incorporating the program into the class's curriculum in conjunction with the

teaching of the two biological concepts in class.



APPENDIX A

Storyboard for the Jacobson's Organ Animation

Asmee Cammilleri

Hunting Methods

1

=l A "Snakes are known to have very poor eyesight. We

: can only see when something when it is moving,
\|._ 1 (Bug on rock in scene is still for first 3 sec then flies
— around screen followed by Sammy's eyes)
-
ﬁ — 'I.
212

"Our noses are only used for breathing in oxygen
and not for smelling. So how does a snake find prey
in the wild?"

{Skunk walks into scene and animals present in
scene hide- rabbit behind tree, mouse behind rock
etc) (10sec)

K& “Every animal has its own smell which is also known
as a scent. An animal’s scent is released Into the air
as tiny particle”.

{Scent particles ﬂoal.around animals that appear in
scene) (8 sec)

(Scene change)
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4
T “Snakes don't smell the air the same way you do.

Instead we taste the air with our tongue. We can
smell our prey by darting our tongue in and out of
our mouths!”

— “Scent particles stick to the tips of our forked
tongues”

“Click on the colored scent particles in the air to see
if the rattlesnake can figure out what its smelling
and find it

(User clicks on colored scent particles in scene and
sets off the animation)




Almee Cammillert
~ Hunting Methods

4

“Notice that the snake’s tongue is forked at the tip,
for the same reason humans have two nostrils, to
allow the snake to figure out which direction the
scent is coming from.”

"After a snake picks up the scent particies, it pull its
tongue back into its mouth where it'll stick both tips
of its tongue into two holes in the roof of its mouth.

Click-onthe- magnifying-glasstosee-whera.the
st , »
( i iy Aimation-

anatomy of organ becomes visible in head)
(20 seq)
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10

N

(Animation continues)
“The Jacobson's organ is lined with special sensory
tissue. This tissue helps move the scent particles on

their journey through the Jacobson’s organ”
(10 sec)

(Animation sends signal to brain)

“Scent information is sent to the brain where the
scents are identified, analyzed, and acted upon.”

"Once a scent is identified then the rattlesnake is
able to follow the prey's scent trail”

(scent identified by Sammy)
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. S (Animation continues)

“Most snakes rely heavily on their sense of smell
because they have no ears and their eyesight is poor.
So the next time you see a snake flicking its tongue
into the air, he may be smelling you."

(Main Menu Appears)

. "Now that you know how snakes find their prey in
‘ the wild, would you like to learn how they kill their

| PEFENS/PREY prey? Just click on the Defense/Prey Methods
| METHODS button now or click on the Quit button to end your
: ' journey”




APPENDIX B

Storyboard for the Defense/Prey Methods Animation

.t v “The world is home to 3,000 of my relatives and of

S "s that total only 750 of my relatives are dangerous to
humans. " (7 sec)
'7 (Tiny snakes appear —> then venomous snake)
{/ (Earth grows larger and focuses on Texas 3sec)
150
Q{‘ {Sammy’s eyes blink and eyebrows move throughout
A animation —> moves off screen 3sec)
e
1
o (Sammy moves back on screen)
12 W
“Texas is home to over 132 of those relatives and of
that tatal only 4 of my kind are actually dangerous,
30 majority of my relatives in Texas are safe and
/_ don't want to hurt you™ {10 sec)

(*132 kinds.” appears first (3sec) then Toxic snakes

ﬂ JL ;%.. q (Scene tades Into next 2sec)

— . “Want to go back in time with me and see how my
| ancestors began 1o change the ways they captured
and killed their prey?” (3 sec)

| “Help me start my time machine by pressing on the
| large green START button”

(Arrow fashes above button 2 sec)
(Once user presses button ~>flash of light and time
machine shrinks into spec and vanishes (3 sec)
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64

(Big-flash-on-screen-and-machine grows IHTo View)

“Over 20 mitlion years ago, snakes began to change
the ways they captured and killed prey. The word
prey is another name for the food snakes kill and eat
like a lizard for example”

{Lizard t:nhomp;’;lkt L outfror

dewn-ett-ofview) (7 sec)

Scene  Moyes oer

ine and camera
focuses in on Racer snake squashing lizard against
rock)

"Originally snakes were known as non-censtrictors,
meaning they kill prey, like a lizard, by pushing it
against rocks or the ground. Most prey non-
constrictors choose to eat is harmless and are often
swallowed alive”” {9 sec}

(Volcano squirts lave in background)
(Scene movt. back 5va.,/>

“Let’s take a lock in my family album and see what
these two snakes look like and where in Texas they
are found in present day.”

(Family album reveals snake photos ard-mapand

images-ofprey)

{Sammy's head pops up over album)

"Some of my non-constricting relatives in Texas that
you may know of are the Racers and Coachwhip
snakes.”

{Page turns in next scene)

Nowt - Captsmes crogs
Racmy CoA W i

= 1=

e
e -
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{Prey Menu revealed on next page displaying prey)

“Racers and Coachwhip snakes in Texas feed on
insects, lizards, other snakes, and small rodents. ”

{Images appear on menu one by one 4 sec)

{Page turns in next scene)

(Next page in album reveals new prey options that
user can choose from on one side)

“Which of the prey do you think the Racer _snake will

be able to kill and eat? A rabbit? Gﬁm‘a? Rat?
or a snake? Click on the prey’s picture and find out””

(User chooses rabbit)

(On opposite page animation plays revealing users
choice-scene expands filling screen)

(Rabbit jumps away into background)

“A rabbit is too fast and big for a Racer snake to try
and eat”

(Scene shrinks back down to fit back on album page
when animation is done)
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{On opposite page animation plays revealing users
choice- scene expands filling whole screen)

{Snake eats the snake prey)

“Good job. A Racer snake is able to eat a snake
because it is smail enough and slow. The Racer snake
can eat it alive with no risk of injury”

(Scene shrinks back down to fit back on album page
when animation is done)

(On opposite page animation plays revealing users
choice- scene expands filling whole screen)

(Rat jumps in air then runs away as snake tries to
bite it)

“A ratis also too big for the snake to eat and can
easily run away.”

(Scene shrinks back down to fit back on album page
when animation is done)

Lz
{User chooses tasect)

(On opposite page animation plays revealing users
choice-scene expands fitling screen)

LyzArr
(Snake eats #eet)

Lizhry
"Good job. A Racer snake is able to eat the insect

because it is smail enough and slow.”

{Scene shrinks back down to fit back on album page
when animation is done)
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(Album closes revealing volcano scene and Sammy
in time machine)

“These volcanoes are making me nervous. Can you
send me back to Texas in my time machine by press-
ing the green START button again?”

{User presses the greens start button to continue
program)

(Flash-oflight-ard-timeTmachine SATMKS out of

SCE'ITE") Sameay Do vE s

reapEears

(Flash-efHightarddooropens with Sammy in Texas

landscape scene in time machine)

“Now that we're back in the present day | want you
to meet two other snake cousins of mine, the King
snake and Rat snake. Let's take another look into my
family album to see what these two constrictor
snakes look like and where they are found in Texas.”

{Album pops into scene and opens up)

{Animations scene expands filling whole screen)

“The King snake and the Rat snake are known as
constrictors, meaning they kill their prey by wrap-
ping their body around their prey and squeezing.”'

{Animation plays on opposite page- snake squeezes
mouse) {10 sec)

(Scene shrinks back down to fit back on album page
when animation is done)
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(Album page turns revealing prey menu)

"These snakes prefer to eat mice, rats, birds, and
lizards. King snakes are also known to eat other
snakes like the rattlesnake for example.”

(Each image appears when listed) (10 sec)

"A King snake and Rat snake's prey is killed by either
suffocation, meaning that the snake tightens its grip
each time its prey breathes out making it impossible
for the prey to breathe back in air, or by creating so
much pressure that the heart stops beating. "

{Animation on opposite page of prey menu plays
and expands to fill screen- camera zooms into rat
snake and snake coils become transparent in next
scene so only rat’s heart and lungs are visible (8 sec)-
heart slows and lungs are unable to expand)

(Animation stops and snake's body is visible again
-->live mouse in coils again with life meter visible)

"Want to help the Rat snake squeeze its prey? Press
the red SQUEEZE button until the rat’s Life Meter
drops all the way to zero”

(Pressing button allows the user to make snake
squeeze rat. Takes 6 clicks to bring meter to 0% and
move onto next section)

(Animation shrinks back onto page-Page turns in
album)
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{New page in album- animation expands)

“This killing style makes it very difficult for snakes to
kill large prey such as rabbits because the larger its
prey is the longer it takes to suffocate them by con-
striction. The longer it takes to kill a prey the higher
the chance of its prey hurting it with its teeth and
claws and the snake could be seriously injured.”

“So snakes needed to find a faster and safer way to
kili their prey and protect themselves against preda-
tors who want to hunt and kill the snake like a fox or
hawk”

oA
{Hawk swoops down at snake (7 sec)

{Animatiocn scene minimizes back onto page})

{Album pages changes to new section-showing
Hognose snake)

“So some snakes began to develop toxic saliva,
which is a poison that they inject into their prey by
chewing on it rather than by just a single bite, My
cousin the Hognose snake in Texas uses its toxic
saliva to kill toads. This new way of killing helped
with only struggling small prey however”
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{Page in album turns})

~“Want to help my cousin the Hognose snake chew its
prey?”
{Animation on page expands to fill screen)

“Just press the blue CHEW button and watch. Toads

i will fill themselves up with air to make it harder for
| the snake to swallow them but Hognose snakes have

: special teeth that can pop the toad shrink it back
i down to normal size and the toxic saliva will poison

the toad.”
* (Scene minimizes once toad is deflated-page turns)
¥
(New section page with "ELAPIDAE FAMILY"- photos
of cobra and coral shake)

“The first ancestors of mine to grow fangs that
venom would travel through were cafied the Elapi-
dae family. The size of their fangs was limited to the
size of their mouth. Even the largest of the Cobra
snakes would have smail fangs in order to fit them
into their mouth. An example of an Eiapidae found
in Texas is the Coraf snake, which is related to the
Cobra snake not found in the U.S7 (15 sec)

(Page turns in album}

{New page reveals prey menu)

"Coral snakes enjoy eating reptiles and small lizards,
as well as amphibians like frogs and small mammals.
They are also known to eat baby birds and insects,
and even their own brothers and sisters.”

{Prey images appear in sequence as listed off)

“I'm sure glad I'm not in that family. | don't want my
brother looking at me like I'm his next meal”

(Page turns in album)

70



oo s g 40000
w;m

VA P whee
W e

(LA T

NaVapos -

cale annl ‘“""'J
- J

(new page in album revealing new scene-animation
expands fills screen)

“Coral snakes are dangerous due to their venom.
Venom is a poisonous liquid and when a snake bites
its prey it injects its venom through its fangs, which
are its two front teeth, and into the prey’s skin
{tissue) where it will either remain in the skin or pass
into the bloodstream. (15 sec)

(Animation continued)

“If the venom remains in the skin it will kill the skin
turning it black but if it goes in the bloodstream it
begins to affect the body in many other hurtful
ways." (10 sec)

{animation minimizes- and opposite page fills with
definition text)

“Venomous snakes have control whether or not they
release their toxins during a bite. Envenomation,
which means venom is released into a prey or preda-
tor during a snakebite, doesn't always occur when a
snake bites, This is called a "dry bite" and occurs
often.” (20 sec)
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(new page in album revealing new scene-animation
expands fills screen)

“Few people have been hurt by Coral snakes. If a
Coral snake is left alone it will not bite a human. If a
human is bitten by a Coral snake however, most of
the time during a venomous bite no venom enters
the skin because the snake's short fangs cannot go
through thick clothing like shoes." (20 sec)

(Animation minimizes back onto album page)

(new page turns in album revealing new scene with
text)

“There are two different types of venom: Neurotoxin
and Hemotoxin. The first called neurotoxic venom is
the type of venom coral snakes have”

“When a Coral snake’s neurotoxic venom does enter
its prey during a bite what happens? Let’s take a
closer look. ”

(opposite page in album revealing new scene ani-
mation expands filling scene)

"Venom is released into the fangs by an organ called
the venom gland found on either side of its head”

(Organ is highlighted and illustrates flow of venom)
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*My Coral snake friend needs help from you to
release its venom into its prey. Can you help squeeze
his venom gland? Press on his gland to release the
venom.”

(User presses on gland with mouse and venom ani-
mation shows passing of venom to fangs- then ani-
mation proceeds to affects of venom on prey’s body)

(Animation continues in next scene)

(Animation focuses on prey with nervous system
showing throughout preys body)

“Neurotoxic venom affects the nervous system,
which is the system in the body that allows the brain
to talk to the body and tell it to move.”

{Brain highlights in prey and sends signal through
nervous system)

(Nervous system fades away (7 sec) -Animation
continues in next scene)

“The venom primarily affects eyesight and muscie
movements including the muscles that help prey-
breathe. Signs that a snake bite had neurotoxin
venom in it include: being unable to move your eyes
(prey's eyes move side to side then stop), drooping
eye lids (prey's eyelids droop In animation), and
being unable to swallow or breathe (prey drools and
gasps for alr in animation- sound effect), Neurotoxic
symptoms happen very fast”

{Animation minimizes back onto album page and
album page turns to new section)
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(New album page with "VIPER FAMILY* heading)

“Snakes continued to change and the first family of
snakes to have long, hollow front teeth that could
fold back into slots in the roof of their mouth when
their jaw was closed was the Viper family”

(Animation of snake with skull anatomy fading into
head and fangs retracting) (15 sec)

(Opposite page shows pictures of each snake)

A few examples of my snake relatives included in

this family that are found in Texas are the Copper-
head, the Cottonmouth, and the Rattlesnake” (15

sec)

(Album page turns revealing prey menu)

A Viper's prey of cholce often includes rabbits,
ground-living birds, squirrels, mice and other small
rodents, Their venom is so dangerous they can kill
very large animals and their bite is so fast that their
prey has no time to escape”

74



Abmee Cammillen
Killing Methods

7

WwrER quqf

(Opposite page reveals animation that expands to fill
screen)

“When a Viper is striking its prey its front fangs swing
forward and down when the mouth is open in the
strike position. Their fangs are able to do this by
swinging forward on hinged maxillary bones that
rotate individually within holes in the upper jaw.”

{Skull anatomy is shown again within snake head
with fangs swinging forward as mouth opens)
(15 sec)

“Fangs can be quite long and deliver venom over an
inch below the skin’s surface”

{Animation zooms in on fangs puncturing prey skin)
(4 sec)

{Animation minimizes and album page turns)

“Most Vipers have the second type of venom called
Hemotoxic venom. Of the four types of dangerous
snakes in Texas three of them have hemotoxic
venom, Those types include the copperhead, the
cottonmouth (water moccasin), and the rattlesnake,
Only the copperhead and the cottonmouth are
found on the Heard Museum’s Nature Reserve,”

(15 sec)
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(Album page turns revealing animation that expands
to fill screen)

“Hemotoxic venom affects the prey's body by break-
ing down blood vessels which allows blood to
escape into places it doesn’t belong. Blood moves
throughout the body in a system of connected
vessels”

{Animation of prey’s vascular system) (15 sec)

(Animation scene changes to close up of blood
moving through vessel and leaking) Z.o o 1 visu

“When hemotoxin venom enters the tissue it breaks
blood vessel walls and allows blood cells to leak out.
This fluid leaking from the vessels causes fluid build
up under the skin and causes swelling and blisters to
form, as well as unexpected bleeding.”

(Blisters and swelling of skin in animation) (20 sec)

(Animation continues)

"After the blood vessel wall is damaged and the
venom enters the bloodstream it starts killing red
blood cells, With red blood cells dying, the body
can't stop the snake bite injury from bleeding
because our red blood cells are used to help stop
bleeding” (15 sec)




Aimee Cammilleri
Killing Methods

(tme)

77

“A prey who has been bitten may start bleeding in
their nose and mouth. Other painful signs may
include blisters on the skin around the bite, skin
around bite may turn black because it is dying”

“The heart may begin to beat faster because the
blood isn't moving through the body as fast as it
should due to the bleeding caused by the venom.”

(Heart becomes visil_:rle on prey)

( D lusete F;oks "

(Animation minimizes and page turns to last
section- New page has animation that maximizes
and fills screen)

“Venomous snakes bite for a couple reasons: they
are either trying to kill their prey or protect them-
selves against predators. Predators that hunt and
want to kill snakes often include birds, foxes, coyotes
and even humans.” (15 sec)
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(Scene change)

“No non-dangerous creature to big to be swallowed
is ever attacked. Snakes only attack prey when
they're hungry, and will only try to bite a human if
they feel they are in danger” (15 sec)

“A frightened snake will almost always try to escape.

if possible”

(Animation continues}

“However, if there is no time to escape, or if a snake
feels trapped, it may try to bite to protect itself”
(10 sec)
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{Scene change)

“In the woods you need to be careful where you walk

and what you move because snakes can hide any-

where”  (find maes  dowk , ol Coman sud,
WandA  aagves Mcu\-u .Js..u-....S

(cont #47)

ﬂ “So remember to always protect yourself outside by
" wearing shoes and not trying to pick up a snake if
youseeone.” (Sias uoves o LAE()

(Animation minimizes and page turns)

S “You never know which relative of mine you may be
meeting in the wild.

|;“' L%W \?—A\ (Album closes)
e

(=3 (~]]
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(page turns to reveal interactive game)

{choose which of the snakes in Texas are venomous
by clicking on the image)

{ a6rer Gome , Albam uwuvuu.s.)

(Main Menu Appears)

“I'm glad | could teach you more about my relatives
and how they kill their prey, Would you like to learn
how snakes smell? Click on the Jacobson’s Organ
button or click on the Quit button to end your jour-
ney'
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APPENDIX C

Pretest Results

l\{ ra. Peam

7

Grade (Circle): 3rd 4th [5th) 6th 7th  8th  Other

Instructions: Please circle the correct answer.

1] The Jacobson's Organ in snakes is used to:
Nseeprey B breathe  C) smell prey @m
————— el

2] A snake's tongue is forked at the tip:
A) %o it can taste multiple things at once ) to help them see In two different directions
C) to help them feel two things at once @o figure out which direction a scent Is coming from

3) Snakes are known to ;
A) very good hearing @ very poor eyesight  C) more than one tongue D) very good eyesight

4) How ma of venomous ([dangerous) snakes are found in Texas ?
A1 100 (Bi4) C)20 D)None
5 ation means:
J f;venom Is released during a snake bite B} venom is not poisonous € a snake can spit its venom
D) no venom is released during a snake bite

6) Neurotoxic venom affects:
A} blood vessels e nervous system  C) the digestive system D) heart rate

7) Which of the snakes found In Texas have Hemotoxic venom?
| snakes B] Racer snakes s D) King snakes

Thank You,
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Eﬁf@d)xtlv bbrgﬁ
Grade (Circle): 3rd( 4th Sth 6th 7th  8th  Other

Instructions: Please circle the comrect answer.

1) The Jacobson's Organ in snakes is used t
Alseeprey  Bjbreathe C)smell prey (D) Higest prey

2) A snake's tongue is forked at the tip:
A} 30 It can taste multiple things at once  B) to help them see in two different directions
C) to help them feel two things at once @to figure out which direction a scent is coming from

3}§nakes are known to have:
very good hearing  B) very poor eyesight ) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas 7
A) 100 @ €120 D) None

5) Envenomation means:
venom Is released during a snake bite  8) venom is not poisonous €] a snake can spit its venom
) no venom Is refeased during a snake bite

6) Neurotoxic venom affects:
A) blood vessels @the nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
oral snakes B) Racer snakes C) Copperheads D) King snakes

Thank You.

82



83

Emon,
/./’

Grade (Circle): 3rd 4th ,@. 6th 7th 8th  Other :

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used to:
A)seeprey  Bjbreathe ) smell prey @qlgesl prey

2) A snake’s tongue is forked at the tip:
A) so it can taste multiple things st once B} to help them see in two different directions
C) to help them feel two things at once @to figure out which direction a scent is coming from

3) Snakes are known to have: )
A) very good hearing @very poor eyesight €} more than one tongue  'Djvery good egesight

4) How types of venomous (dangerous) snakes are found in Texas ?
RI €)20 D} None

5) Envenomation means;
venom Is released during a snake bite  B) venom is not poisonous  C) a snake can spit its venom
D) no venom is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessels G‘ he nervous system C) the digestive system D} heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
@ Coral snakes B} Racer snakes (C) Copperheads D) King snakes

Thank You,
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Clay AdaMg

Grade (Circle): 3rd  4th @ 6th 7th  8th  Other

Instructions: Plcase circle the correct answer.

1) The Jacobson's Organ In snakes is used to:
@see prey Bjbreathe Clsmeliprey D digest prey

2) A snake's tongue is forked at the tip:
Al so it can taste multiple things at once  B) to help them see in two different directions
€] 10 help them feed two things at once o figure out which direction a scent is coming from

3) Snakes are known to :
A very good hearing very poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas ?
00 B)4 ()20 D)None

5) Envenomation means:
venom is released during a snake bite  B) venom is not poisonous  C) a snake can spit Its venom
no venom is released during a snake bite

6) Neurotoxic venom affects:
Al blood vessels @the nervous system - C) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
Al Coral snakes  B) Racer snakes pperheads D) King snakes

Thank You.



Cole ~hphe
Grade (Circle): 3rd 4th  5th @ Tth Sth  Other

Instructions: Please circle the correct answer.
1) The Jacobson’s Organ In snakes s used to:
(Mseeprey Bjbreathe C)smellprey D) digest prey

2) A snake's tongue is forked at the tip:
A) s0 it can taste multiple things atonce  8) to help them see in two different directions
C) to help them feel two things atonce (D} to figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing @very poar eyesight T} more than one tongue D) very good eyesight

4) How many types of venomous {dangerous) snakes are found in Texas 7
A100 B4 [CJ20 D)None

5) omation means:

nom is released during a snake bite  B) venom is not polsonous  C) a snake can spit Its venom

no venom is released during a snake bite

6] Neurotoxic venom affects:
A} blood vessels @lhe nervous system  C) the digestive system D} heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
A} Coral snakes  B) Racersnakes ) Copperheads ng snakes

Thank You,
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Colély
Grade (Circle): 3rd 4th Sth 7u. 8th  Other

Instructions: Please circle the correct answer,

1) The Jacobson's Organ in snakes Is used to;
A} see prey Q;breathe C)smell prey D) digest prey

2) A snake's tongue is forked at the tip:
Al 50 It can taste multiple things atonce  B) 1o help them see in two different directions
C} to help them feel two things at once o figure out which direction a scent is coming from

3) Snakes are known to have:
@ very good hearing  B) very poor eyesight  C) more than one tongue D) very good eyesight

4] How many types of venomous {dangerous) snakes are found in Texas ?
AL100 @)4 ()20 D)None

5) Envenomation means:
Al venom is released during a snake bite om is not poisonous ) a snake can spit its venom
Di no venom (s released during a snake bite

6) Neurotoxic venom affects:
A} blood vessels  Ejthe nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
*VCoral snakes B) Rocersnakes  C) Copperheads D) King snakes

Thank You.
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Grade (Circle): 3rd 4th Sth (6th) 7th 8th  Other

Instructions: Please circle the comrect answer.

1) The Jacobson's Organ in snakes is used to:
A)seeprey  B)breathe ) smellprey D) digest prey

2) A snake's tongue is forked at the tip:
Al 50 It can taste multiple things st once 8] to help them see in two different directions
C} to help them feel two things at once | D) to figure out whb(h direclion ascentis coming lrom;

3) Snakes are known to have: - P -
A} very good hearing @vewpoorevesggm‘ €) more than one tongue D) very good eyesight

4) How many types of venomous {dangerous) snakes are found in Texas ?
(m 100 ) B)4 €)20 D)None

5) Envenomation means:

A) venom is released during a snake bite_B) venom is not poisonous  C) a snake can spit its venom
£Dj no venom is re|eased during a snakz blw

6) Neurotoxic venom affeas: ~——
A) blood vessels  B)the nervous sysmem C) the digestive system ) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?

A) Coral snakes  B) Racer snakes O\Coppevheoq;, D) King snakes

Thank You.

S+ LetTourneay
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T bekor Yo oOH

Grade (Circle): 3rd 4th Sth [6th ) 7th  8th  Other

Instructions: Please circle the correct answer.
1) The Jacobson's Organ in snakes is used to:
A)seeprey  B) breathe @m«l prey  Djdigest prey

2} A snake’s tongue is forked at the tip:
A) so it can taste multiple things atonce  B) to help them see in two different directions
€) to help them feel two things at once @m figure out which direction 2 scent is coming from

3) Snakes are known to have:
A) very good hearing 8 very poor eyesight €} more than one tongue @}my good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas ?
A100 B)4 C)20 D) None

5) Envenomation means;

A) venom |s released during a snake bite  B) venom is not poisonous \:ga snake can spit its venom

D) no venom Is released during a snake bite

6) Neurotoxic venom affects:
Al blood vessels B} the nervous system  C) the digestive system (:9) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
A) Coral snakes B Racer snakes CPCopperheads D) King snakes

Thank You.
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Grade (Circle): 3rd 4th (5th) 6th 7th Sth  Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used to:
A)seeprey  Bjbreathe  C)smell prey C

2) A snake's tongue Is forked at the tip:

A) so it can taste multiple things atonce 8| different direction
Q) to help them feel two things atonce (D) to figure out which direction a scent is co
3) Snakes are known to have:
A) very good hearing B} very poor eyesight €} more than one tongue { D) very good eyesight )

4) How ma of venomous (dangerous) snakes are found in Texas 7
A} 100 18)4; C)20 D} None

5) Envenomation means:

A venom 5y “Mdm’a:w: _E_E_ E}. B) venom is not poisonous  C) a snake can spit its venom
B) na venom Is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessets @@) C) the digestive system D} heart rate

7) Whi found in Texas haye Hemotoxic venom?
M) Coral snakes " B) Racer snakes D) King snakes
St tls,

Thank You,

Alex Kake G-olieher

89



Grade (Circle): 3rd 4th $th) 6th 7th  8th  Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used to:
Alseeprey B)breathe Cjsmell prey DT dige

2) A snake's tongue is forked at the tip:
A) 5o It can taste multiple things st once  B) to help them see in two different directions =
C) to help them feel two things at once wtlm ascent is coming from

3) Snakes are known to R _ﬁ
A) very good hearing &) very poor eyesight ) C) more than onetongue D) very good eyesight

4) How s of venomous (dangerous) snakes are found in Texas ?
Al 100 C)20 D) None
5) Envenomation means;

@W B} venom is not poisonous €} a snake can spit its venom
D) ngVénom is released during a snake bite
6) Neurotoxic venom affects:

A) blood vessels CE) the nervous system™¢) the digestive system D} heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
W B) Racer snakes (C) Copperheads.” D) King snakes

Thank You.

}?o\fh Elhe ///| chalee
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; }G/wdio Uillond freresrs

Grade (Circle): 3rd 4th  5th 7th  8th  Other

Instructions: Pleasc circle the correct answer.

1) The Jacobson's Organ in snakes is used to;
Aseeprey  B)breathe Ckmeliprey D) digest prey

2) A snake's tongue is forked at the tip:
Al 50 It can taste multiple things at once  B) to help them see in two different directions
C) to help them feel two things at once o figure out which direction a scent Is coming fram

3) Snakes are known to haye:
A) very goed hearing ry poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas 7
AVTOD B)4 /CP20 D) None

5) Envenomation means:
(AJvenom is released during a snake bite  B) venom is not poisonows  €) a snake can spit its venom
D) no venom Is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessels (Bljthe nervous system ) the digestive system D) heart rate

71 Which of the snakes found in Texas Hemotoxic venom?
A) Coral snakes  B) Racer snakes opperheads D) King snakes

Thank You.
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ﬁﬂ'@,f\d& PReTesT

Grade (Circle): 3rd 4th  Sth 6th@ Sth  Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used to:
A)secprey  Bjbreathe  C}smell prey @yigest prey

2) A snake's tongue is forked at the tip:
A) so it can taste multiple things at once  B) to help them see in two different directions
C) 1o help themn feel Two things at once @ to figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing gvuypomeyeugm C)maore than one tongue D) very good eyesight

4) How types of venomous {dangerous) snakes are found in Texas ?
A) 100 4 C}20 O)None

5] Envenomation means:
enom i5 released during a snake bite  B) venom is not poisonous  €) & snake can spit its venom
| no venom |s released during a snake bite

6) Neurotoxic venom affects;
A) blood vessels @the nervous system ) the digestive system D) heart rate

71 Which of the snakes found in Texas have Hemotoxic venom?
A)Coral snakes  B) Racer snakes OCoppevheads D) King snakes

Thank You,
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~ v
¥Mallgcy Shacp
Grade (Circle): 3rd 4th  5th @ Tth  8th  Other

Instructions: Please cirele the correct answer,

1) The Jacobson's Organ in snakes is used to;
A)seeprey  B)breathe C)smell prey digest prey

2) A snake's tongue is forked at the tip:
Al so it can taste multiple things at once  B) to help them see in two different directions
C) to help them feel two things at once eto figure out which direction a scent is coming from

3) Snakes are known to have:
Al very good hearing poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas 7
AJ100 (B)4 C)20 D) None

5) nom

%_Mg@wm;mha B) venom Is not poisonous  C) a snake can spit its venom
D} no venom is released during a snake bite

6) Neurotoxic venom-affects:
A blood vessels  B}the nervous system  C) the digestive system D) heart rate

7 Which of the snakes found in Texas have Hemotoxic venom?
ral snakes B} Racer snakes Copperheads D) King snakes
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R AN Qﬂ"&o AN

Grade (Circle):  3rd  4th sm@ Tth  8th  Other

Instructions: Please circle the correct answer.

1) The Jacobson’s Organ in snakes is used toy,—.
Alseeprey  B)breathe C)smellprey fD)digest prey

2) A snake's tongue is forked at the tip:
A so it can taste multiple things atonce  B) to heip them see in two different directions
€ to heip them feel two things at once o figure out which direction a scent is coming from

3) Snakes are known to haye:
Al very good hearing (0 ery poor eyesight  C) more than one tongue D) very good eyesight

4) How ma pes of venomous {dangerous) snakes are found in Texas 7
A 100, C)20 D) None

5 omation means:
nom is released during & snake bite  B) venom Is not poisonous  €) a snake can spit its venom
D} no venom is released during a snake bite

6) Neurotoxic venom affects:
Al blood vessels @ he nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Te Hemotoxic venom?
Al Coral snakes  B) Racer snal pperheads D) King snakes

Thank You.



Tﬂv‘% n
Grade (Circle): 3rd 4th Sth  6th @ 8th  Other

Instructions: Please circle the correct answer,

1) The Jacobson's Organ In snakes is used to:
Ajseeprey  B)breathe C)smell prey Igest prey

2) A snake’s tongue is forked at the tip:
A) so it can taste multiple things at once to help them see in two different directions
C) to help them feel two things at once 10 figure aut which direction a scent Is coming from

3) Snakes are known to haye:
A) very good hearing @ ery poor eyesight  C} more than one tongue D) very good eyesight

4} How mapy types of venomous [dangerous) snakes are found in Texas 7
A) 100 €120 D)None

5] Envenomation means:
enom is released during a snake bite B} venom is not poisonous ) a snake can spit its venom

D) o venom is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessels @the nervous system ) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
A} Coral snakes  B) Racer snakes @opperheads D) King snakes

Thank You.
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David - Mathe ws

Grade (Circle): 3rd 4th  Sth 7th  8th  Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used
Mseeprey  Blbreathe C)smeliprey [DiYigest prey

2) A snake’s tongue is forked at the tip:

A) 50 it can taste multiple things at once to help them see in two different directions
C) to help them feel two things at once o figure out which direction a scent is coming from

3) Snakes are known tg-have:
A) very good hearl@w poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous {dangerous) snakes are found in Texas ?
A100 @4 )C)20" D)None

5) Envenomation means:
Al venom is released during a snake bite  B) venom is not potsonous €] a snake can spit its venom
venom ks released during § snake bite

6) Neurotoxic venom affects:
@lood vessels  B)the nervous system  C} the digestive system D) heart rate

71 Which of the spakes found in Texas, Hemotoxlc venom?
A) Coral snakes™ B) Racer snakes opperheads D) King snakes

Thank You.
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APPENDIX D

Posttest Results

TR

Grade (Circle): 3rd 4th Sth 6th 7th 8th Other

Instructions: Please circle the correct answer.

1} The Jacobson's Organ In snakes 1o:
A)see prey  B) breathe smiedl D) digest prey
21 A snake's tongue Is forked at the tig:

A) 50 it Can tasté multiple things at ance 10 see in two different directions
C) 1o help them feel two things atonce (D) to figure out v rection a scent is coni‘ﬁ_@)

3) Snakes are known to have;
A) very good hearing  (B) very poor eyesight ) C) more than ane tongue D) very good eyesight

4) How many types of venomous {dangerous) snakes are found in Texas ?
A 100 €120 D) None

6) Keurotoxic venom affects:

A) blood vessels WC)mmsmm D} heart rate

7) Which of _Qg{ulms found in Texas have Hemotoxic venom?

Cﬁ’"c«asmly B) Racer snakes @‘e?ﬁé'ﬁ}' D) King snakes

Thank You.
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AFTER.
(e -

Grade (Circle): 3rd 4th 5th 6th 7th  8th Other

Instructions: Please circle the comrect answer,

1) The Jacobson's Organ in snakes is used to:
A)seeprey  B) breathe @mell prey D) digest prey

2) A snake’s tongue is forked at the tip:
A so it can taste multiple things stonce  B) to help them see In two different directions
) to help them feel two things at once @o figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing @lery poor eyesight €} more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas 7
A 100 (9 C}20 D)None

5) Envenomation means;
enom Is released during a snake bite  B) venom is not poisonous  C) a snake can spit Its venom
) no venom is released during a snake bite

6] Neurotoxic venom affects:
A} blood vessels @ the nervous system  C) the digestive system D) heart rate

71 Which of the snakes found in Texas have Hemotoxic venom?
A)Coral snakes B} Racer snakes (T)Copperheads D) King snakes

Thank You,
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by pollr Yonquk

Grade (Circle): 3rd 4th 5t @ 7th 8th  Other

Instructions: Please circle the comrect answer.

1} The Jacobson's Organ in snakes is used to:
A)seeprey  Bjbreathe [)fmell prey D) digest prey

2) A snake's tongue is forked at the tip:
A) so it can taste multiple things st once  B) to help them see in two different directions
C) to help them feel two things at once @ 10 figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing @very poor eyesight €} more than onetongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas ?
A 100 (Bi4 C)20 D)None

5) Envenomation means;
nom is released during a snake bite  B) venom is not poisonous  C) a snake can spit its venom
D) no venom is released during a snake bite

6) Neurotoxic venom affects:
Al bleod vessels @he nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
oral snakes  B) Racer snakes C) Copperheads D) King snakes

Thank You,




Grade (Circle): 3rd 4th  Sth i6\th‘§ Tth  8th  Other

Instructions: Please circle the correct answer.

1} The Jacobson's Organ in snakes is used to:
A)seeprey B breathe | C) smell p@g D) digest prey
‘_,/

2} A snake’s tongue is forked at the tip:
A) so it can taste multiple things at once  B) to help them see In two different directions
C) to help them feel two things at once | D) to ﬁgure out which direction a scent is coming from

~— RS

3} Snakes are known to have:
A) very good hearing\ B) v«y poor msnght C) more than one tongue D) very good eyesight

4} How many types of venomous (dangerous) snakes are found in Texas 7
A)100 s)h C}20  D)None

5} Envenomation means:
“A) venom s released during a snokt bm B) venom is not poisonous  C) a snake can spit its venom
D} no venom is released dunog a snake bite

6) Neurotoxic venom affects: -
A) blood vessels W C) the digestive system D) heart rate

7} Which of the snakes found in Texas have Hemotoxic venom?
A)Coral snakes  B) Racer snakes'. C) Copperheads D) King snakes
e

Thank You.
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Cole e
Grade (Circle): 3rd 4th Sth @ 7th Sth  Other

Instructions: Please circle the correct answer.

1) Ihe Jacobson's Organ in snakes is used to:
(Alsee prey  Bjbreathe Cjsmellprey D) digest prey

2) A snake's tongue is forked at the tip:
A) 50 It can taste multiple things atonce  B) to help them see in two different directions
C) 10 heldp them feel two things at once (D)o figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing (BJvery poor eyesight  C) more than one tongue D) very good eyesight

4] How many types of venomous (dangerous) snakes are found in Texas ?
AY100 (B4 ©120 D)Nene

5) Envenomation means:
'venom is refeased during a snake bite  B) venom is not poisonous  €) a snake can spit its venom
D) no venom is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessels (B)the nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in T ave Hemotoxic venom?
A) Coral snakes  B) Racer snakes Copperheads D) King snakes

Thank You,
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(oY Adani}

Grade (Circle): 3rd 4th Sth 6th 7th  §th Other

Instructions: Please circle the correct answer.
1) The Jacobson's Organ in snakes is used to:
A)see prey B} breathe @smeu prey  D)digest prey

2) A snake’s tongue is forked at the tip:
A) su it can taste multiple things at once 10 help them see in two different directions
C) to help them feel two things at once to figure cut which direction a scent is coming from

3) Snakes are known to s
A) very geod hearing very poor eyesight  €) more than one tongue D) very good eyesight

4 many types of venomous (dangerous) snakes are found in Texas ?
100 B)4 €20 D)None

5} gnnomation means:
is released during a snake bite  B) venom is not poisonous  C) a snake can spit its venom
D} no venom Is released during a snake bite

6) Neurotoxic 50
A) blocd vessels [ B)the nervous system ) the digestive system D) heart rate

7} Which of the snakes found in Texas have Hemotoxic venom?
A Coral snakes  B) Racer snakes  C) Copperheads @ King snakes

Thank You,
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Grade (Circle): 3rd 4th (Sth) 6th 7th Sth  Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ In snakes is used to:
Alseeprey B breathe gsmeﬂ prey D} digest prey

2) A snake's tongue Is forked at the tip:
Al so it can taste multiple thingsatonce  B) to help them see In two different directions
Q) to help them feel two things at once @to figure out which direction a scent is coming from

3) Snakes are known to have:
A} very good hearing @my poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas 7
A}100 B)4 )20 D)None

5) Envenomation means:
A} venom is released during a snake bite  B) venom is not polsonous @ a snake can spit its venom
D) no venom Is released during a snake bite

6} Neurotoxic venom affects:
Wblood vessels  B) the nervous system  Cj the digestive system D) heart rate

7} Which of the snakes found in Texas have Hemotoxic venom?
{A¥Coral snakes  B) Racer snakes €)Copperheads D) King snakes

Thank You.
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Grade (Circle) : 3rd@5(h 6th 7th 8th Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used to:
Alseeprey  B) breathe smell prey D) digest prey

2) A snake's tongue is forked at the tip:
A) 5o It can taste multiple things at once to help them see in two different directions
C} to help them feel two things at once o figure out which direction a scent is coming from

3] Snakes are known to M
A very good hearing { Bjvery paor eyesight  €) more than one tongue D) very good eyesight

4} How many types of venomous (dangerous) snakes are found in Texas ?
A)100 @4 C}20 D) None

5} Envenomation means:
om is released during a snake bite  B) venom is not poisonous  C) a snake can spit its venom
D} no venom is released during a snake bite

6) Neurotoxic ven ffects:
A blood vessels '|B)ghe nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Te Hemotoxic venom?
A) Coral snakes  B) Racer snakes perheads D) King snakes

Thank You,
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<
Grade (Circle): 3rd  4th @mh Tth  8th  Other

Instructions: Please circle the correct answer,
1} The Jacobson's Organ in snakes is used to:
A)see prey  B) breathe @mell prey D) digest prey

2} A snake's tongue is forked at the tip:
A) so it can taste multiple things atonce  B) to help them see in two different directions
C) to help them feel two things at once i‘Bp figure cut which direction a scent is coming from

3) Snakes are known to haye;
A) very good hearing @ry poor eyesight €} more than one tongue D) very good eyesight

4) How types of venomous (dangerous) snakes are found in Texas ?
A)100 /B14) €320 D)None

5) Envenomation means:

wenom is released during a snake bite 8} venom is not poisonous ) a snake can spit Its venom
} NG venom is released during a snake bite

6) Neurotoxic venom ; X
A blood vessels / B) the nervous system  C) the digestive system D) heart rate

71 Which of the nd thx? ave Hemotoxic venom?
Al Coral snakes  B) Bacer snakes (Clfopperheads D) King snakes

Thank You,
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Grade (Circle): 3rd 4th Sth 6th 7th  8th Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ In snakes is used to;
A)seeprey  B) breathe LCD'MN prey D) digest prey

2) A snake's tongue Is forked at the tip:
A) 50 it can taste multiple things at once  B) to help them see in two different directions
C) to help them feel two things at once (p_))o figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing {!!D/ery poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous {dangerous) snakes are found in Texas ?
A)100 (B)4) C)20 D)None

5) Envenomation means:
@uenom is released during a snake bite  B) venom is not poisonous €} a snake can spit its venom
D) no venom Is released during 3 snake bite

6) Neurotoxic venom affects:
A} blood vessels @me nervous system  C) the digestive system D) heart rate

71 Which of the snakes found in Texas have Hemotoxic venom?
oral snakes B)Racersnakes C)Copperheads D) King snakes

Thank You,
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Grade (Circle): 3rd #4h 5th 6th 7th  8th Other

Instructions: Please circle the correct answer,

1) The Jacobson's Organ in snakes is used to:
Alseeprey  Blbreathe (©) smellprey D) digest prey

2] A snake's tongue is forked at the tip: -
A 50 it can taste multiple things at once @o help them see in two different directions
(] to help them feel two thingsatonce D) to figure out which direction a scent is coming from

1) Snakes are known to have:
A) very good hearing @mypooteyesight €) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas ?
A100 B)4 (120 D} None

5] Envenomation means:

A) venom s released during a snake bite  B) venom is not poisonous @a snake can spitits venom

D) no venam is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessels @lhenervous system  C)the digestive system D) heartrate

71 Which of the snakes found in Texas have Hemotoxic venom?
(& Coral snakes  B) Racer snakes ) Copperheads D) King snakes

Thank You,
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Grade (Circle): 3rd 4th 5th 7m 8th  Other
Instructions: Please circle the correct answer. 0 q V i [{

1) The Jacobson's Organ in snakes is used /\/ ] A j’ \\ o Xk
Alseeprey  B)breathe  C)smell prey ((D) digest prey 7 k \ '\/‘S
2) A snake's tongue is forked at the tip:

A) so it can taste multiple things at once _-B) to help them see in two different directions
C) to help them feel two things atonce { D) Yo figure out which direction a scent is coming from

3] Snakes are known to -
A) very good hearing’ (B) viery poor eyesight  C) more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas ?
A1100(/8)4) ©)20 D) None

5) Envenomation means:
Akyenom is released during a snake bite  B) venom Is not poisonous C) a snake can splt its venom
@- o venom is released during a snake bite

6) Neurotoxic venom affects:
vessels  B8) the nervous system  C) the digestive system D) heart rate

7] Which of the snakes found in Texas have Hemotoxic ?
A) Coral snakes B) Racer snakes C) Copperheads\! D) King snakes

Thank You.
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P

Grade (Circle): 3rd 4th Sth mii) Tth  8th  Other

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in is used to:
A)see prey B breathe ell prey D) digest prey

2] A snake's tongue is forked at the tip: .
A) 50 it can taste multiple things at once B} to help them see in two different directions
€} to help them feel two things atonce /D) to figure out which direction a scent is coming from

1) Snakes are known to have:
A) very good hearing  B) very poor eyesight  C) mare than one lonque(@}yuy geod eyesight

4) How many types of venomous (dangerous) snakes are found in Texas 7
Al 100 (B C)20 D)None

5) Envenomation means:
A) venom Is released during a snake bite  B) venom s not poisonous C) a snake can spit its venom
) no venom is released during a snake bite
6} Neurotoxic ve
Al blood vessels{ Blthe nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
A) Coral snakes  B) Racer snakes @Zopperheads D) King snakes

Thank You.




Grade (Circle): 3rd 4th  Sth 6&@ 8th  Other (\5(\ (ﬂp\,

Instructions: Please circle the correct answer.

1) The Jacobson's Organ in snakes is used to:
Al see prey  B) breathe (C:bmell prey D) digest prey

2) A snake's tongue is forked at the tip: .
A) so it can taste multiple things atonce _B) to help them see in two different directions
C) to help them feel two things at once @ o figure out which direction a scent Is coming from

3) Snakes are known to haye:
A) very good hearing e very poor eyesight  C) more than one tongue D) very good eyesight

4) How mapy types of venomous (dangerous) snakes are found in Texas 7
A) 100 @ C)20 D} None

5) Envenomation means:
nom is released during a snake bite  B) venom is not poisonous  C) a snake can spit its venom
no venom is released during a snake bite

6) Neurotoxic venom affects:
A) blood vessels he nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Texa: Hemotoxic venom?
A) Coral snakes B} Racer snakes opperheads D) King snakes

Thank You.
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D

Grade (Circle): 3rd 4th Sth 6th y §th  Other

Instructions: Please circle the correct answer,

1) The Jacobson’s Organ in snakes is used to:
A)see prey B} breathe Qsmen prey D) digest prey

2) A snake's tongue is forked at the tip: ‘
A} 50 It can taste multiple things atonce B} to help them see in two different directions
€} ta help them feel two things at once @(o figure out which direction a scent is coming from

3) Snakes are known to have:
A) very good hearing very poor eyesight €} more than one tongue D) very good eyesight

4) How many types of venomous (dangerous) snakes are found in Texas ?
A) 100 94 C)20 D)None

5} Envenomation means:
venom is released during a snake bite  B) venom is not poisonous  C) a snake can spit its venom
) no venom is released during a snake bite

6) Neurotoxic ve affects: \
A) blood vessels the nervous system  C) the digestive system D) heart rate

7) Which of the snakes found in Texas have Hemotoxic venom?
A) Coral snakes B} Racer snakes (CiCopperheads ~ D) King snakes

Thank You.



APPENDIX E

Questionnaire Results

Grade (Circle): 3rd 4t §H) 6m 7h Sk Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after each statement,

Strongly  Agree  Neutrnl  Disagree  Strongly
Agree Disagree

S e T A T 3 e

|)|mmmmummm ' EI “ o
l.mm v = O o
.h.m.......,. 7 O O O
.mmm O 2 0O O O
hns:umw,mnmum 2 0O 0O 0O 0O
mﬂmwﬂl’ -'—f¥~-~"- D D D |
gﬂrwumm 65 g ol % il ) W
:3mm“¢hnmummhmmmm 8 R R i i, O
Thank You
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Co A"

Grade (Circle): 3rd  4th @ 6th 7th  8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after cach statement,

Strongly  Agree  Neutral  Disagree Strongly
Agree

10) e Soimelinii nawe o playing the interactive
games.
C'MMA‘

II]lwouldusedw!mncﬂvemkemmmmMnm '
Comments:

Thank You.
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Cote  Zrhe

Grade (Circle) . 3rd 4th  Sth @ Jth  8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after cach statement.

Stongly  Agree  Neutral  Disagree  Strongly
Agree Disagree

S T L i S s R T R 1 S Tt SR T B S T

l)lkucwnbomme!nobmn‘sOrgmMmseelnume

z)lfedﬂmllamedmhmnewwomm

QIR O O O O

) The camncen i th iiiiiEink it oo 1 i I [

3) The cam O @' 0O O O

R RS ST : B T T~ 1 SRR et i

4) | feel now know more about venomous snakes.

gy ¥ <L} LY T £ |

S)mnkemm(nSmmysFmilyAlhmmnx&l. T ; ) o i

Comm i _ D D LY D D

mythcnukcwuagoodmmgldda. o =

i s - O 0B O 0O

u\ymmywundersmdwhenhespoke

G D O O O (|

) The butions were easy o find. '

) The bt W 13 0. L

.‘Mx ::i?. : ‘—i' ;' y ! :‘VﬁiAA‘ . h = - .

9)1‘l|eimmwegnmwteﬁmmphy

Comene " A A e

lomhmgmﬁmnphyngﬂwmlvc D 7 » D

games. |

Comnmn B 52aa — oo

Il)lwouldmelhelmmcnvesmkepmnmmthnnonw - A

n 0 i o T

Thank You.
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Tohn leter (a._/"‘a ey,

Grade (Circle): 3rd 4th Sth @ Tth Sth  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after cach statement.

Swongly  Agree  Neutral  Disagree  Strongly
Agree i

T E 8 o

ll like | kearned mniboul snakes,
C’om-

) The cartoons i the snimations miade it fun 10 Jeatn,
Comments:

'.“'h sﬂm. . [J] i U i o ‘
Comments:

5) The snake phofos in Ssmmy's Family Album were usefal. T [ A [
Comments:__ A

6) Sammy the snake was a good tour guide. Wi :
C: 7

O O
ap| O
OF O

Of O
OF OF O

—Sammy , waseasymnndumndwbe. ﬂ
(: -

a

S)bmtonswercmﬂnd.

9)-'nw interactive we 1o play.
Comments: X

10) 1 leamed something new from playing the intcractive 1]
games.
Comments:

llldimami vesmkepmylmmm
Comments: L

ofl o off| off off of o
o si| ofl of of o

O
O

O

=
O

bl il afl O

Thank You.
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Grade (Circle): 3rd 4th Sth 6th 7th  8th Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after each statement.

Stongly  Agrec  Neurral  Disagree  Strongly

Agree Disagree
i)ln:u-usomhefs ' ‘ =2 ) -
7. : . e . -
treelmnumodmuumnembomm E 0O O ; O 0
B O @ O O 0O ]
4)1feemmmwunm~mwounm O =2 |
?m:k.mhs.myﬂmnyubmnmmﬁn : D - D
elrgmdn. ' | 5 7. m D D D
Z)s.mmmynoundwhenhe B8 "B B 0O O
S?ﬂwmns'id- 7 = S e i B O

2 O O O
T mhrm;vemnkeMM”“ | W) ] D g . :

Thank You.




Grade (Circle): 3rd 4th Sth \g@ Tth  8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left, Additional comments may be added after each statement.

Swrongly  Agree  Neuwal  Disagree  Strongly

I_)Ikmmmoheobm'sOmwbefmuuuﬂw g =
st B O O 0O O
Comments:

Caamm

2) feclTike | latmed something nw abot snakes. M O O O 0O
O @ O O O

O @wooO o

OO0 o o

B 0 0O

OO O o

O o o o

i N i e i

m;wmmmmwmmw L e O o s S
o 2

ll)lmwmmehmuvemlepmmmmmwu D
Clommrents:

Thank You.

117



118

o

Grade (Circle) . 3rd  4th  Sth @a 7th  8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after each statement.

Strongly  Agree  Neutral  Disagree  Strongly

Thank You.
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Grade (Circie):  3rd @ 5th 6th 7th Sth  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after cach statement.

Strongly  Agree  Newtral  Disagree  Strongly
Agree Disagree

CwSLT e T TSR el LW
l)lhnwmﬂwlmbson'smwmseduguw D
animation,
Comments:
2) 1 feel like 1 leamed something new about snakes,
Comments;

3)11wnrmnsiud\cmlmmmsmdehﬂmlolm B

S)ThealltepmmSmny’sFlmdyMbtnmuseﬁtl /]
(‘m

e eS8 T

6)Samytl=mnlewungoodlourgmdc. . 7
Comm

AR o Y T

<]
O O O OfF O

n&mmywsmymwhnhspokg
Comm. ; : v

8) Thchmmsm:reeasy 0 ﬂnd.

O

e

ALY ..U.Z 2= bl s

al off off off off off off off off o
ol off off ol ofl of| o o o

Ol E
D‘DD'DD

ll)lmlduu&enlmwnkcmmmon&um V
Comments;

Thank You.
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Grade (Circle): 3nd 4th (Gth_Sh 7h S Other

Instructions: Please mark the squarc that cerresponds to your level of agreement with the statement to
the left. Additional comments may be added after each statement,

Strongly  Agree  Newtral  Disagree  Strongly
Agree Diatm
SRR T S s e ST I e FRiAS = s T BT

l)lkncwnbmdujsommbeouseemthe - i =
animation, D D D D D
(.'omnk: ) ) pSo

R Sy

D1 | Tike | learned something new about snakes.

&Z:': ..' N k-’ ~—;—.~;‘«'»-~

3)Tbeumnslntbaanhnaionsmad=nﬁmmlmn
Comments:

M e =2 e

s o e

4)lfeclhkelmlnwnmabomvmmmakes.
(,amals

ol ol o

5) sndue phms in Snmmy's Family Albun were uael‘ui v 1
Comns _

Q&mydwmkewua;oodmurxulde.
Comm

DD'D

h&mwumywnmwwbenhm v '
(.omem.r :

B)Thebumwmelsywﬁnd.
Cnmm

;n ‘x_" St e AN AT
v)ﬂreimmmgnmmmlhnwphy
(-OMHIIJ"

=
O
O Op| O OF Of OF &6 O O

ol

[

IO) l Iumedsomhmncwﬁmn phyiuuwbmcthe
games,
Comments:

O &8 O

.,‘ La

i e A W
Il)lmuldmemmmnsmkepmwnamdunum D D

Comments: m“‘yy

|

ol ofl off of| ol ofl ol ofl of| o
of| oll of| off of] of| o

,‘
o

Thank You.
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Grade (Circle): 3rd dth @ 6th 7th 8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after each statement.

Swongly  Agree  Newwral  Disagree  Strongly
Agree i

9)mmmlveg.mﬁwemﬁmtoplay
Camamllx.

‘Jv

IO)lleuudnnvﬁmnplaylngtbolnwive 2 0
games.
Coumalu o

T ey

&
O
) The mm casy to find. Vg
O
O

ll)lmﬂmhmmﬁwwﬂnmmmﬁmm D
Conmmyenty:

Thank You.




T:.m,' n

Grade (Circle): 3rd 4th 5th 6th @ 8th  Other

Instructions; Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after cach statement.

'n)umwa:m«w
Comments: \ X0\ & (05 L

Agree Disagres
R AT ATl o L e e s A i R e T i e L
l)lmmmmmumommmmdn 4 O O 0O O
new s
Comm:
RS =R WL TSI S 2 T N S SR B S Ry AT T v N il
2)|w|meamwmmamm O O &8 O O

122



123

Dovid

Grade (Circle): 3rd 4th sm@ 7th  8th  Other
Instructions: Please mark the square that corresponds to your level of mﬂﬁlﬁw

the left. Additional comments may be added after cach statement.

-_v'w 0|
AR R TR

Gals 7 AT TR
o AN

P —————

[2)1 focl like I learned 4 n
Comments.

il ' AT = A _““‘".- L ri\” :
NN e e A S A T O S S RO

3) The ﬂunim-uonsuudc:ﬁm lelm.
C) enmonsm t fun to D vi D D D

2T ——--,.._ﬁ»( -

'__v,.._. ST AT

\ ﬁ -._' s JUES Mg il e |

z‘)mml{:elmwlmwmnbomvmmmmks D D D /] D

) Theiks lots o Boanc' Pocaly Albons mES ReLAl. R G
Cmm = o s _" :

G)Smnnyﬂ:enkemaaoodmmdc.

1) Teotl Tae e Rbmeioe gk than
Cmm pmgrmm onee.D D " D D

Thank You.
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KA\ \_

Grade (Circle): 3rd 4th  Sth @m 8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement to
the left. Additional comments may be added after cach statement,

Camm: 20 ! Ly~
B)Nmminlheudmmuuldeuﬁmbm
Comments: A VG ek ) .4

T ..'"w,

4)lﬁkelnowkmwmmeabo\nmomons '
Conments.

RS ) T Yoy T TR S — ——_——  ——

S)TbemkemSmy‘sFmib‘AlhmmMﬂ g
Cm

G)Sammythesmkeapodmgmde.
Commu

lO)lleumdmmhmanewﬁomphymglhcm«uﬁve D 7
games.

77. meae T2 b
n)nmuuemeinmummmmmn.nm §— S

Thank You
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Grade (Circle): 3rd 4th 5th 6th 7th  8th  Other

Instructions: Please mark the square that corresponds to your level of agreement with the statement o
the left. Additional comments may be added after each statement,

Strongly  Agree  Neutral  Disagree Sfronsly
Agree Disagree
R N e N [ R A L e Y N el o c L)

‘_ == 4-——.___-»-___ — ’-w-
33 aem e SN G T i R D L ALY SR e e S D

1)|mmboumemowns0rmbcraemnstbe O 0O O O

=L O R R

AN ;;;’_’;'I qiA TEPan (F SR ] SR T s et L s W g
B)WWmMMMnmwm
P— " O o o o

n"

TR Y W SRS

2lnawknowmonaboulmmmm D D _. _

I

|
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Grade (Circle); 3rd 4th Sth  6th [ 7th, 8th  Other

126

Instructions: Please mark the square that corresponds to your level of agreement with the statement to

the left. Additional comments may be added after each statement.

animation,

Strongly  Agree  Neutral  Disagree  Stroagly
Agree Disagree
$ F
1) I knew about the Jacobson's Organ before secing the W 0 m O W

Comments: 5 5[* . & %M " ) e ;'L(I\J\"“" \ o) (ZCL-A’\\}.

S R

Thank You.
\)u _‘\\ LYW

o o i oams b @ 0 O O O
Commen g1 04 30 4K 4 00 0 o
e L T i T =L A =
?om s;n:;ke ;:holos in & ‘kmmysFu:nly Albu‘n: were useful. ] Ef ] O O
o oo 4 0O O 0O O
oW O U O O
o Ty, s Yhed sa o o ) O O O
et U O W U U
10) | learned something new from playing the intersctive

gmcm:\(,“\é o, (& wis o \ e o\,E;s Iiu:zzlw vE- & -
o 5 ol ese e O MO O
L}H Gad =8 L e (:(, N (2l N W Yhoy wewr ddlent 3 ;«ix
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