and a more dispersed tissue i stroma. However, the collagen fibers in the KO
with fibroblast tumors are more organized around the individeal tumor nodes.

TGE-fwith BAPN treatment regulation on collagen fiber

LOX is an enzyme that forms a strong bond between fibers, which is found
in the fibeoblast located in the stroma. Some studics have shown that LOX
increases fibroblast cells and induce metastases (6], In the results, the sample
without TGE- signaling and BAPN treatment tumors cause the collagen fibers
to develop differently in the stroma.

There is more collagen fibers expression in tumaors lacking TGE-§ with no
BAPN treatment. The collagens were organized around the epithelial cells.

LC3EB protein expression is correlated with increased cell death in the KO - BAPN,

Several studies have determimed that LOX is essential for hypoxia related cell
death [ 11]. In the Western blet for protein LC3B (Figure 3), it illustrated that
KO without BAPN treatment has a higher expression of LC3B.

Lass of TGF-f signaling and BAPN freatment regudates LYVE-1 expression,

Ohne of the major microenvironment components is LYVE-1 expressian, which
aceurs in the lymphatic vessels. The results determined that the treatment with
BADPN in KO tumors significantly reduces the number of lrmphatic vessels and
LYVE- | infileration myelaid cells,

Future studies will focus on determining whether migration of cells in the chick
embryo are fibrablast-like cells or epithelial cells, hath of which are located in
the stromal arcas. [t will also be important to understand the relationship be-
tween LOX and hypoexia and alterations in cell death for the KO tumors that
biave been treated with BAPN,
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Vowel Representation in the Spelling of Kindergarten Children

Chandelor G. Simon, Krystal L. Werfel, C. Melanie Schuele

BRIEF, A study interpreting the results of kindergarten children’s spelling of vowel sounds in words.

ABSTRACT. The purpose of this study was to analyze vowel representation
in the spelling of monesyllabic words by kindergarten children. Fifry-seven
kindergarten children from two different schools participated in the study.
The children were typically developing, had no prior history of speech
or language therapy, and spoke English primarily. Children who natively
spoke another language were excluded for the validity of the research, The
children were asked to spell seventy-four monosyllabic words with conso-
nant blends in the second semester of their kindergarten year, Responses
were analyzed for the ability to spell vowel sounds correctly and logical rep-
resentation of vowels to describe differential accuracy across vowel types
[ Frontal vowels, High vowels, Back low vowels, Mid vowels, etc. ). Children
demonstrated differential success, depending on the phonetic properties of

vowels, including tongue height and position. These findings support an or-
der for the way our brain learns vowels; some vowels are easier to learn than
others, whether it is because there are few ways to spell or it sounds like the
letter by which it is represented. Specifically, low and frontal vowels are the
easiest for children to logically represent, whereas high and back vowels are
more difficult for children to interpres.

INTRODUCTION.

Specch is a spectacular phenomenen that ocours in nature, As individuals with
& well-structured communication system, not only can we communicate mes-
sages to each other, but we can create new messages that have never been said
before, and continue endlessly to develop new words in our lexicons,

All words are made up of consonants phonemes (speech sounds) surrounding
voweel phonemes, Thus, it can be said vowels are individual speech sounds that
serve s the nucleus of syllables, Vowel phonemes are produced through lack of
obstruction to outgoing breath. That is, vowels are ‘open’ sounds, rather than
the generally ‘closed’ sounds of consonants.

Consonants are created through breath obstruction created by articulators
i tangue, teeth, et cetera). This build-up of air makes it much easier to identify
consonant sounds in spoken language than vowel sounds because there are vi-
sual cues and sounds that come from one mouth position. Unlike consonants,
vowels' sale form of identification is through changes in position of the tongue
and rounding of the lips, This makes all vowel sounds more closely related in
sound than consonant S]FEECh sounds. In terms thongue position, vowels can
bie recognized as front, central, or back and high, mid, or low (see Figure 1) [1],
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Figure 1. Shows the position of the tongue {whether Frontal/ Back, High or Low)
when each of the vowel sounds in the follawing wards is spoken {words listed left to
right, high to low] Peq, Boy, Owl, Mitt, Train, Bed, Bat, I, Pencil, Muop, Mug, Chalk,
Boat, Book, Moase).

Commonly, vowels are referred to as short’ or “long? These terms are inappro-
priate as what separates these two categories of vowels is not the length of the
sound, but the level of tension in the voice. Tense vowels require more muscle
tension, and in education are referred to as long vowels, while the term laxis used
1o describe short vowels, ar vowels that do not require as much muscle tension.
You can note this difference by placing vour middle and pointer fingers beneath
your jaw and making the sounds ‘ee’ and ahl You should feel your muscles ex-
panding maore on 'ee” and any other tense vowel phoneme. In spelling, certain
rules can be used to determine if vowels are either tense or lax. For example, in
vawel-consenant-g [cake), the first vowel is tense. In vowel-c-k {duck), the vowel is
lzx. These rules also lead to multiple spellings of the same sound [2].

In zerms of spelling, vowel graphemes, or written representation of phonemes,
have greater variance than consonant graphemes do {Table 52 51) [ 1]. Mostly,
this is because vowels rely on the consonants arcund them to determine their
spelling, This makes the spelling of vowels much maore difficult than that of con.
sonant; because consistency in rules is what children rely on to, these multiple
spellings of vowels can fead to extra trouble for young children who are just
being introduced to written language and cause discouragement, Thus, the hy-
pothesis for the experiment was if the vewel has more multiple spellings and /or
does not give a visual signal as te what the vowel is, then it will be more difficult
for the child to represent coreectlylogically,

MATERIALS AND METHODS,

This study iz an analysis of data from an extant database; fifty-seven kindergar-
ten children with no history of speech-language therapy were requested for test-
ing. Age was seventy-lwo months, with a standard deviation of four months.
Participants were native English speakers, and were not members of a house-
hold in which multiple languages were spoken {this was done to ensure consis-
tency in the data),

Participants were asked to spell seventy-four monosyllabic words with different
vorwel sounds over an eighteen week period, This measure was performed three
times at six-week intervals during the second semester of their kindergarten
year Monesyllabic words were analyzed to abserve how children spelled to ob-
serve the child’s logical representation of vowel phonemes in the words These
waridls included those listed in Talle 52,

Words with dipthongs, "B and 'L’ colored vowels, and nasalized vowels were
excluded from the study, Dipthongs are vowel sounds that become ather voel
sounds as they are spoken. ‘This would mclude the vowel sound at the end of
‘boy’ and the vowel sound at the end of "brosen’. 'R and L colored vowels are
vinwels that change in frequency because they are followed or preceded by the
letters "R or "L This category would include wards such as 'north’, ‘worthy’, and
“bottle’. Nasalized vowels include words such as hand and camp that change
the pranunciation of the vowel because they are sounded partially through the
nose, thus sounding different from other vowels [3],
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RESULTS,

The purpose of the experiment was to determine if kindergarten-aged children
are differentially successful with vowel representation based on phonetic prop-
erties of vowels. This study used measurement of tongue position and tongue
height to measure how children vary in success with vowel representation.
Wowels were classified as long or tense for the '} °E} T, 'O and U phonemes.
Figure 2 shows the percentage of times that the vowel sound was either logically
represented or spelled coreectly,

Children were maore likely to logically represent different vowel sounds that to
spell them correctly (sec Figure 3). There is an apparent difference most present
in tense vowels. Tense vowels sound like the names of the letters by which they
are represented; however, in most cases that is not how they are spelled due to
the wide variety of conventional spellings of tense vowels. This could be the rea-
soning bebind the extreme difference in the representation and conventional
spelling of tense vowels.

Kindergarten children were maore likely to logically represent tense vowels as
opposed to lax vawels. Again, this may be due to tense vowels sounding like the
name of the letter that represents them. Furthermore, the relationship between
fef (asin the word .d'gvu} and mame of the letter ‘2’ is much more noticeable than
the relationship between fae/ (as said in the word bat) and the letter name 3]
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Figure 2. The percentage of time that the vowel sounds were represented correctly
in each of the tengue height positions, Children were more likely to logically rep-
resent front vowels (M = 72.27, 513 = 26.39) than back vowels {8 = 60.07, 3D
= 24.83,) and mare lkely to logically represent centzal vowels (M = 73.06, 5D =
25.29) than back vowels (p =00, d = .48)

Kandergarten children were differentially successful with vowel representation
based on position of the tongue, 1t was more likely that the child weuld cor-
rectly represent & front or central vowel 25 opposed to a back vowel, Because
front and central vowels are produced closer to the front of the mouth, children
can more readily use visual feedback to determine the vowel,
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Figure 3. Supports that children were more likely to logically represent vowels (M =
T7A0, 80 = 2160} than mid vowels (M = 7796, 513 = 25.56,p = .00,d = . 26) and high
vorwels (M = 64.08, S0 = 25.58, p =00, d = .35, and are more likely o logically repre-
sent mid vowels (M = 7096, 3D = 25.56) than high vowels (M = 6408, 50¥ = 25,58,
p= 001,d=.27).

Low

The data shows that kindergarten children’s level of success with vowel repre-
sentation also relied on longue height. The most likely vowels to be lagically
represented were low vowels, and the least likely were high vowels. The fact thar
low vowels require the most movement from rest and therefore children can
mare readily use articulatory feedback to determine the vowel may be why they
distribute a higher percent represented correctly with lower vowels,



DISCUSSION. This shows us that kindergarten children are differentially successful with the
representation of vowels based on their phonetic properties. The data shows
that tense vowels are mare likely to be logically represented than lax vow-
els, probably due ta their sounding like the letter they represent. In addition,
tengue height and tongue position are also important to understanding vowel
representation, The lower a vowel is, and/or the closer it is to the front of the
muouth, the easier it is to determine what the vowel is.,

This study showed several significant results that led to four major conclusions.
It can be concluded that kindergarten children are significantly more likely to
represent a vowel in a logical form than to spell the vowel in the manner it is
represented in the word. In addition, kindergarten children are mare likely 1o
logically represent tense vowels than lax vowels, which accounts for the tremen-
dous difference in Figure 52

ACKNOWLEDGMENTS. Thank vou to Krystal Werfel, Dr. Melanie Schuele,
staff and faculty of the Bill Wilkerson Research Center for their time and coolk-
ies, and Dre. Jonathan Creamer and staff and students of The School for Science
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This is all likely due to the fact that tense vowels have a wider variety of conven:
tional spelling for each vowel phoneme as opposed to Tax vowels, thus increas-
ing their chance of correctly representing the vowel (consult Chart §1). Also,
tense vowels tend to sound like the name of the letter by which they are repre-
sented. For ecxample, the tense or “lang” vowel sound in the word ‘pail sounds  SUPPORTING INEORMATION.

nearly if not identical to the sound used to describe the first letter of the English Figure 51. Shows percentage of percent of both tense and lax vowels logically
alphalbet (A). However, lax or “short” vowels such as the lax sound in father' do represented.

ot very much sound like the letter ‘A7 Table 1. Demonstrates the multiple spellings of the tense 'A° grapheme.
Figure 82. Shows the percentage of times that the vowel sound was either logi-

Crar resules suggest that kindergarten children are differentially successful in the
cally represented or spelled correctly.

represeotation of vowels based on the tongue position. Front vowels were more
likely to be logically represented than central vowels, and central vowels were  REFERENCES.

more likely ta be represented than back vowcls. LR, Treiman: Beginning To Spell. (Oxford University Press 200 Madison Avenue,
Mew York, New York 10016 1993)

y 2. I Ladefoged; A Course in Phanetics. { Thomson Learning Boston, Massachusetts
frant] vawels — like the vowel sound in frain or the vowel sound in mitt - are sthed. 2001 *

produced closer to the front of the mouth and are easier to sce. Thus, children

We have determined this is likely because front and centeal (more prominently,

3 F ].-.'I.dt"FGSL"Ij; Towels and cowsonants: an intreduction fe fhe oy i:.l" !Iliigln'llgll'i
can more readily use visual feedback to determine which vowel it is. {Blackwell, Maiden, Massachusetts, 2001)

Kindergarten children are also differentially successful with vowel representa-
ticn based on tongue height, The vowels most likely to be logically represented
were low vowels; mid vowels were the next likely to be logically represented.
The firsal class measured, high vowels, were the least likely to be represented
logically. Rest position is the position your meuth is in when vour mouth is shut
and your teeth are not clenched. Low vowels (like the vowel sound in map)
requite a lot of movement from rest position compared to high vowels, such
as ook,
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The Effects of Tachykinin on Olfactory Reception in Periplaneta americana
Rita E. Pfeiffer, Terry L. Page
KEYWORDS. Tachykinin, tachykinin-related peptide, olfaction, electroantennogram, Periplaneta americana

BRIEE. A newropeptide found in invertebrates, the tachykinin-related peptide, caused an overall decrease in olfactory sensitivity for the American cockroach,

ABSTRACT. Neurotransmitters are responsible for sending information  INTRODUCTION.

throughout the nervous system, yer some of their behavioral functions in y A i ! : :
al L o Prateins perform a wide variety of functions, and some types of proteins are

neurolransmitters that are respoansible for sending information throughout the
body's entire nervous system. This type of protein is called a neuropeptide.
Meyropeptides, the most ';.|1L':I'I1i|:1H}" diverse and numerous of the neurstrans-

organisims are unknown. One specific neurotransmitter, tachykinin, is a
part of a commaon family of neurotransmitters, whese behavioral functions
in invertebrates are unknown. In a recent study, the invertebrate form of
tachykinin, the tachykinin-related peptide [ TERP), was shown to reduce mitlers, are not well understood in invertebrates, especially concerning their
sensitivity in odor perception in the fruit fly. To better understand their  roles in their centeal nervous systems [1]. To better understand this opaque
function, 15 variants of tachykinin were tested in American cockroaches to field, we researched the neurapeptide family of tachykining as they relate to in-
determine its effects om odor sensitivity [t required an electroantennogram,  vertebrate behavior, By better understanding the functionality of this specific
which measures the initizl odor response from the cockroach. Injectingz  type of neuratransmitter, the scientific community can gain more understand-
small amount of the neurotransmitter into the head of the cockroach and ing of the brain, central nervous syster, and peptide interactions, and alsa the
nbsewing the responses to periodical odor pulses in the f:ﬂl-:uw:ing B funcl:icm:.h‘rg,-qF.p.:ump.:pt-.dc;_-,mi the behavioral roles they play.

determined the effect of a variant. Many variants caused the oder sensory

Tachykinins comprise the largest family of neuropeptides, which has been con-
sensitivity to decrease, suggesting that TKRP plays a role in regulating odor

served through evelution [1]. A subgroup of tachykinins commonly found in
sensitivity in the cockroach. Additienally, the cockroaches’ responses 1 jnvertebrates, the tachykinin-related peptides (TRRP) are structurally related
TKRF were affected by the time of day, signaling an influence of their bie- 1o the mamenalian tachykinins, specifically substance P and neurokinins A and
Iag:gal clocks. B [1, 2, 3], While some progress in km:w]edge has been made in understand-
- ing tachykinin, tachykinin’s neural function in invertebratesis largely unknown,
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