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ABSTRACT

The purpose of this project was to address the need
for integrating brain-based principles and strategies into
existing curriculum for deaf students. The strategies of
brain-based learning were used to create more meaningful
lessons tailored to Deaf students.

One product of this project is an interdisciplinary
teacher checklist that will enable any teacher of any
subject being taught to deaf students to identify and
integrate a variety of stratégies which are effective in
brain-based learning to better facilitate the educational
process of all deaf learners, and to meet the needs of each
and every deaf student.

A curriculum unit outline was designed and tried in
the classroom to further assist teachers with curriculum

planning, and has been included within this project.
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CHAPTER ONE
INTRGDUCTION

This project was designed to integrate the brain based
principies and strategies into an existing curriculum being
used iﬁ a science classroom for déaf students. The goal of
this pf@ject was to deveiop a checklist that teachers can -
utilize when integrating!thé bra%n-basedﬂprinciplés and
strategies ihto théir claséréoms in ordef that the
curricgium be revised to prbﬁote-stqdent centered, brain-
compatible curricﬁlum.f" |

ijantéa td'eécapé‘ﬁ#qm the.trad;tibnal linear methods
of teacl‘hing that disreéafd igdi%ridual stﬁdent learning
styles.and preﬁefence§'§nd4shift to'a“multi-direcfional, A
brain-based method that Qéuiaaelevate the quality;of |
learniﬁg experiences for deaf students; I also waﬁted to
integréte éffective'strategieS»which Qould enable'my
limifed English proficient deaf students to become
ﬁroficient in aéquiring content'knowledge without depehding'
on texfbook and lectures to‘“factory feed” the students.
Brain—bésed‘researcﬁ in educatibn'suggesté guideiines for
how to improve tgaching practiqe'and eﬁhance individual

student learning.



My interest in brain—based“learhing stems from the
ﬁast yeef of'Classes I have takenjin»the~inﬁerdisciplinary
studies; integrative efddieeieﬁtien~ge education MA
program. Prior to that time, I was nqt familiar wifh the
groundbieaking reseafeh’that‘hes been occurring in reletioﬂ
to brain-based teaching. However, while pursuing my BS
degree(;i recall studying the various psychological
findings on cognitive learning such as: .Erikson’s levels
of cognitive learning, Piaget’s theory of cegnitive
development, Bloom's TaXonemy of the cognitive domain, as
well as Maslow’s hierarchy of learﬁing. I do not recall
information on how the brain itself processes and “learns”
information. This is a field‘of interest that struck me
right eway eince I always strive to find methods and
techniéues that will enhance the learning of my deaf high
school students. Understanding what brain-based learning
enteils will give teachers who teach the deaf a chance to
open up the classroom to a new realm of learning that
allows deaf students to really “get something” out of their
learni#g. In my opinion, understanding the process of how
the.brein works as much as we can is crucial for today’s

teachers.



My interest in brain-based leérning«Comeé from'thé
fruétrations I have exﬁerieﬁced as an edﬁcatbr fof,the deaf
studentsVin the last 11 years. I have made specific
'observétions Qver_the years concerning whét typically>
happensfénd-works or does not‘happen and does ndt work
while ﬁeaching deaf studenté. Because most deaf students,
»in.my éetting,‘possess minimal reading skills, typically
below fhirdgrade level, I have struggled with motivating
the-students’ learning via traditional modes that.use
printéd text and‘written tests. Based on experience, as to
‘what works or does not work, I have fried many different
curriculums and ﬁethods in an attempt to reachuéut to my
Low reading deaf students’. My hope is that using some or
all of;the brain—basgd principles and strategies will
Vproducé motivated and inspired deaf learners.

I# an increasinély sfressful teabhing,epvi;bnment,
teachers are expected:to raise the expectations of our deaf
studen;s who( for the most part, do not read past a fourth'
grade level;.follow standarés bgseq edqgétibn from the
state;}adheie to épecifiéd éurfiéﬁlﬁﬁ ;séigned by our
schools; as‘wéli as prepare our students for the High
Schooizﬁxit Exam. Theée féctors prove to be challenges Fo

quality teachiﬁg., Thié'projéctAsuggestsjthat integration
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of the grain—baéed principlesvcen be an effective tool for
teachere‘uhder these conditions. |

In cﬂapter two, therliterafure review, I will explain
the various literature reviewed regarding parts of'thel
brain,lhow the bfain works, how the brain learns, sensory
preference, 1earning styles of students, hemispheric
dominaﬁqe in'learning; thinking skills and brain-based
learning. In addition, literature was reviewed related to
the field.of education for the deaf. This literature
includes the history of deaf education, the field'of
education and neuroscience and its implicatiens on
teachihé, the brain and lenguage,vpsycholinguistics, and
ASL (Aﬁerican Sign Language) and English literacy.

Cgapter three will diecuss the methodology which will
clearl§ explain that the purpose of this project is to
develop a process for planning units consistent with the
needs bf deaf students with low reading levels, resulting
in an end product-of‘a teacher checklist for planﬁing
learnihg opportunities and a student questionnaire to
evaluate the effectiveness of the process.

Chapter four will evaluate all of the materials reviewed
from the literature ;eView in addition to identifying‘

relevént informationiabout,the'context-of how this project

4 .



was set-ﬁp and inférﬁatibn on‘the schdol where this project
occurs, the stﬁdgpts;whb wérg»ihvolved in this project, and
. the cléssroom.and setting used;J}In éaditibn, concluded
data will be summarizéd.

Chapter five will bewdgéd”to'explain the conclusions and
resulté'of‘this project as well as providing practical
sﬁggestions and implications of integrating brain-based
princiﬁles‘and strategies into existing curriculum for deaf

students.



CHAPTER TWO

LITERATURE REVIEW

This chapter will review pertinent literature
concerning the following topics: Parts of the brain and
how the brain processes information; sensory preference,
learning styles, and hemispheric dominance in learning;
thinking skills and brain learning; educating the deaf;
education and neuroscience; the brain and language;
psycholinguistics; ASL and English literacy.

Parts of the Brain and How the
Brain Processes Information

Before one can understand how the brain processes and
utilizes information, one must understand the basic
physiology of the brain and the cognitive functions of
those parts. The smallest and most primitive system of the
brain, the brain stem, is considered the “automatic reflex
brain”. The brain stem controls involuntary body functions
such as breathing, digestion, and the heart rate. The
cerebellum controls muscular activity and balance.

(Parnell, 1996).
The second part of the brain, the limbic system,

includes the hippocampus, thalamus, hypothalamus, and the



amygdala. This is considered the “memory brain” since it
is concerned with memory, emotions,'and motivation. The
hippocampus plays a large role in memory-related learning,
the thélamus relays information from the senses to the
cerebral corfex, the hypothalamus controls sexual urges and
other motivation, and the amygdala controls anxiety and
fear (Parnell 1996).

The third part of the brain, the cerebrum, consists of
the cerebral cortex and nerve fibers. This is considered
the “thinking brain” because it controls and connécts the
higher functions of learning, judgment, and intelligence
(Parnell, 1996) |

The brain’s interconnections exceed our imagination by
an astronomical number. The brain has approximately 100
billion neurons, and each neuron has one to 10,000 synaptic
connections to other neurons. Our brains consist of
interdependent networks that are all connected in some way
or another. It is amazing to know that any information
already stored influences what we learn and how we learn
(Weiss, 2000).

No two brains think alike, every neuron serves as a
relay station. Neurons receive and send information

through the synapses. From the synapses, the



neurotransmitters cause the signals to flow from one to the
other. This process is the basis for all human behavior.
When new stimuli are introduced via new experiences and
exposuré, branches of dendrites grow to receive input from
as many as 20,000 other neurons. When used, you Jgrow new
dendrites, and when impoverished, you lose them. If you
don’t use it, you lose it!! (D’Arcangelo, 1998)

In the last ten years, known as the decade of the
brain, scientists, using technologies such as MRI’s,
fMRI’s, and Pet scans, have explored how the human brain
processes memory, emotion, attention, patterning, and
context (Weiss, 2000). There is a vast array of videos and
literatures which depict the use of such neurological scans
on the brain, and depict memory loss in human patients who
have used various street/recreational drugs in the past or
those elderly persons who are suffering from Alzheimer’s
disease {(Weiss, 2000).

The brain processes information in a relatively
organized way. Depending on the sensory input, there is a
hierarchy of responses to which the brain responds? Input
that éffects survival takes top priority while emotional |
input and input for new learning takes lower levels of

priority. Sensory input that has higher priority



diminishes the lower priority input. Sensory input is
collected from the environment through our five senses. It
is interesting to note that all five senses do ndt
contribute equally to our knowledge base. Most people do
not use sight, hearing, and touch equally during learnipg
(Sousa p. 23). This explains why we, as humans, prioritize
our survival over learning. Often times, when someone is
placed in a high stress situation, the stress hormones that
are released inhibit cognitive functioning and long-term
memory that causes a phenomenon called downshifting (Caine
and Caine, 1991). Downshifting occurs often in our
classrooms when stressful stimuli are introduced such as
quizzes, mid terms and final exams.

The Caines (1991 and 1998) have made research
availgble to educators in a synthesized form from the
fields of neuroscience, physiology, optimal performance
studies, neuropsychological, stress management, and
psychology and more'(Crowell, Caine, Caine, 1998, p. 7-10).
They identified twelve brain-based principles that can be
used to help teachefs undefstand how a student processes
information:

1. The brain is a complex adaptive system

2. The brain is a social brain



3. The search for meaning is innate

4. The search for meaning occurs through patterning

5. Emotions are critical to patterning

6. Every brain simultaneously percei#es and creates

parts and wholes

7. .Learning involves focused attention and peripheral

perceptidn

8. Learning always involves conscious and unconscious

processes

9. We'have at least two ways of organizing memory

10. Learning is developmental

11. Complex meaning is enhanced by challenge and

inhibitea by threat

12. Every brain is uniquely organized.

I will address the implications of these twelve
principles in more detail later in chapter four in which I
outline how these principles influenced the development of
the teacher checklist ﬁsed to develop the sampie curriculum
unit for this project.

'In addition the to twelve brain-based principles
offered by the Caines, there are_several implications of

brain-based learning that teachers need to keep in mind
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when planning an effective brain-based curriculum unit,

they are:

1.

Teachers need to understand that cognitive and
brain growth of our students are resilient and
plastic when adequate environments are provided to
them.

It is pertinent for teachers to realize that the
brain relearns and reworks skills and concepts not
once but successively until the optimum level of
learning is reached.

Teachers should know that all students have
multiple levels of skill and understanding, and
that their skills and concepts vary across a wide
range of levels.

To prevent a rapid drop in understanding, teachers
must provide contextual support for high-level

functioning.

Teachers must provide supportive situations to

students who are at lower levels as well as to students at

optimal levels to encourage independent learning and

thinking which normally occurs at lower levels. (Fischer &

Rose,

1998, pg. 60).
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; Sensory Preference, Learning.styles, and
Hemispheric Dominance -in Learning

Each persen develops preferenceé“fer certain senses'ae
they gether_inforﬁation from their environment. Those who
preferite learn through:siénf‘are'called “visual learners,”
those %no prefer to use their hearing are known as
“auditory learners,” and those who prefer to use their
sense of touch or wnole body involvement in tne learning
process are called “kinesfhetic learners” (Sousa, 1995).

It is important for a teacher to understand the three
modalities of learning szles. With this information,
teachers can then understand why students behave
differentlf than one anotherlduring an instructional
lesson; The teacher must also recognize that typically
they‘teaeh the QeyAthey have learned. This explains why
teachers who use more visual strategies in'their classrooms
- are meny times visual learners>themselves. The studenfs
who are visual learners will tend to learn more from this
teacne% than thoee who are strong aﬁditory or'kinesfhetic
learneis, while af the same time, the auditory and
kinestheticllearners may become frustrated with the teacher

and act out through misbehaviors or lack of attention to

the teacher. A teacher’s learning Style and sensory



preference can affect his/her téadhing and the students
learning. To increase effectiveness of a lesson, it is
important to address all sensory preferences and learning
stvyles.

One can presume that it is impossible to édapt to
every single student’s learning styles and preferences,
therefore, an educator must research allApossible venues of
léarning styles and learnihg preferences, to make possible
an enhanced education for all students involved.

In addition to research on the three learning styles,
tests have been done on the hemispheres of the brain to
understand the functions of the right and left sides of the
brain and the implications for learning. Anesthetizing one
hemisphere, conducting PET scans, electroencephalographs
(record electrical impulses), and hemispheric specific
vision and hearing tests are the various tests used to
record data concerning the left and right brain. From
these various tests, scientists have concluded that most
people ﬁave a dominant hemisphere. :People whose left
hemisphere is dominant tend to be more verbal, analytical,
and good p?oblem solvers, while right ﬁemisphere dominant
people tend to be good at math, be artistic, and deal with

the visual world more easily (Sousa, 1995, p. 87).

13



Dq;ing-learnihg, béth,hemisphefes are engaged,
dependihg on whéf'iélﬁeing taught; the hemiéphere'with the
specializationiof a specific skill egéhaﬁgés the o
informétion with‘the opposite hemisphere. When a task
involves both hemispheres Qe are abie to fully participéte
"in an activity. However, when there aré two activities
that each engages awdifferent side of the brain, the'task
becomes very difficult since the functions interfere with
each other (Pinkerton, 1994). |

| Tﬁi; research suggeéts that teachers should design

lessons that inélude activities that introduce concepts
verbally and Visu§11§ té encourage learﬁing that involves
both hemispheres so that sfudents can integrate the new
learnihg into meaﬁingful information. Such activities mayy
'includg visualized note takipg, concept mapping, and the
use of imagery (Bé;l,lzooé).

Many schools today consist of a structured environment
with Eime schedules fhat teach facts and rules rather than
patterns, and are ?ery verbal in nature; therefore, tend to
- favor left hemisphere dominant learners. Danesi (1990)
statesithat échools aré over embhasizing the verbal and

anélytical skills while neglecting the non-verbal forms of

| communication that would be most likely to lead to deeper -

14



understanding of the language and its structure (Sousa,
1995, p. 95).

With respect to gender, it is interesting to note that
in Jerre Levy’s research (éousa, 1995), females tend to be
left hemisphere dominant and do'much better in school than
their right hemisphere dominant male counterparts. The
saying “women are from Venus, men are from Mars” may be
meant to help us to understand the hemispheric
learning/thinking differences between men and women!

Subjects in our schools have a tendency to favor
either the right or the left hemispheres. Arithmetic
requires left hemisphere processing since it is linear and
logical, typically having only one answer to each problem.
Learning a second language is a left hemisphere subject
since it involves aspects of language (grammar and
phonetic). Algebra and Geometry are right hemisphere
centered courses that involve holistic solutions,
relational solutions, and multiple solutions. Science is
a right hemisphere centered subject since it involves
collecting information and data and making inferences based
on data. It is also intuitive, creative, and relational.
What is disappointing about our schools today is that

science tends to be taught as a fact memorization subject

15



that tends to be a left hemisphere dominant task. This
reinfoices the fact that our traditional schools tend to

favor the left‘hemisphere dominant learners (Sousa, 1995).

;. Thinking Skills and Brein.Learning

_Mény teechers toda§'reeiize'that?students'dolnot.think
as criﬁicall& as they should”ip Qrder-fhat they may become
.more sﬁccessful in a'wo?id fhat=ietcenstantly changing and
becomipg technolpgical}y complex. .However, does this mean
that s#udents canﬁqt;think?" We<éfe eeeh'ﬁofn with a brain.
that hes-all'the éensery compoﬁents-ana neural organization
necessery to sufvive'end5liye;in-duf environment.
According,to bpain based-research there arehthree messagee,
for edﬁeators: 1) The early years of a child’e life, when
- many neural connectione are made,‘are more criticel than
ever tﬁought before. 2) Hands on sensory learnieg‘are
crucia} to making:neﬁral‘connections that will be useful
: througﬁout life. 3) Safe iearﬁing envirohments are
esseﬁtial for children to reach theirgpotential (NEA Today,-
1997).?,it is-also known.that'our experiences cendition our
brain end our brein helps conaition dur'experieggeé .
(Parnell, 1996). Therefore, the more experiences thaf‘

g _ . ‘ . ‘
students have in their learning, the more it allows them to -

l6



connect;with.past énd present'experiences, thereby allowing
for b£a§p béseaiiéarﬁigéitolédéﬁrj

Ag our students change both physically and
psychoiogi;ally, it'is"important to remember that students
who coﬁé’frOm‘an enriched hdme environment seem to have an
increaéed ability.to learn. Physical-structures of the
bfain can change as a result of experiences and can have a
positi%e impact on brain development and knowledge
retention (Parnell, 1996}).

\ Wﬁen one experiences éomething that they'can connect
with.azpfevibus experience, the memory of this experiénce
will bécome_engrained in the brain. On the other hand, if
an expérience is not meaningful, there is nothing that
alloﬁsfthis exbéfience_to becomé memdrablé.

O;r innate thinking abilities to process learning at
highertlevels of complexity comes from childhood. For tﬁe
normalIChild} there is a natural, inbdrn, and instinctual
curiosity for leérning through exploration, handling
objects, creeping, walking, imitating, talking, drawing,
etc. .Ihis curiosity is hampered when a child enters a
'school where the emphasis tends td be on listening,
memoriéing, and other passivevlearning processes. Finding.'

meaning in what we are learning is a strong motivational

17



force in the lifé of everylhuman being. Teachers need‘to
; :

look at helping students connect their subject matter with

the context of meaningful applicatibn (Léwery, 1998). In

this sense, teacﬂers do not teach students how to think,

but rather how to organize content in a way that

!
l

facilitates and'gromotes'higher order thinking.A
Unfortunately, wﬁen attempting to raise student-thinking

- skills, many teaéhers tend to increase the difficulty in a
lesson rather thén the complexity of the lesson (Chance,

2001). ' |

In “How theEBrain,LearnS'(Sousa, 1995),” we re—viéit
Biooms Taxonomy éf the Cognitive Domain. Bloom’s levels
of cognition afe%organized frpm deéreasing order of
complexity to moge complex levels of learning, which is
uséful when movi#g students froﬁ"lower‘level thinking
skills to higherglevels of thinking skills. The brain

learns haturallyffrom experiencé. As one goes through
life, we used thége pgst_gxpg:ignces agwbuilding blocks or
stepping—stoneé ?or new information. JOur'past learniné
experiences allo% our b;ain;féiimpgint the newly learned
iﬁformation intoéthe brain. The sig‘leveis of Bloom’s
domains are: EV&&Uatioﬁ;*sypthesi§;yAﬁélysis; Appiication,

Comprehension, and Knowledge. Most teachers are familiar

- '1,8 ;



with BlOomrsgappfoagh ﬁhps méking_it‘easier;to implement

into a classroom|situation. This model motivates -tedchers'

who are using qubm’s Taxonomy correctly because they see

their students learning better and thinking more
- | e , A

profoundly;-as wéllras showing more‘interést in their .

academic subjectg; Experiential learning is important in
. both Bloom;s‘taxéndmy and in brain-based iearning.
i.’ - .

Educating the Deaf

)
' Frbm-the'eighteenth century to the presentvday,
Lo bt E ] T )
education tended;to bring the deaf together, empower them,

 foster their language and promote the development of their

culture, then, t&égicaily since 1860 deaf education has

tended to oppresF, disempower,‘and disable them (Lane 1984;
, g _ .
Lang and .Stokoe 2000).
| : o :
In 1837 the Reverend Thomas Gallaudet together with a

French deaf.tea%her:naﬁéd Laureﬁt Clerc established the

S : L :
first school foﬁ the deaf in America. Children atthe"

I , : _,

schooL were tauiht.in a “combined.method” uéing American
. Sign Language (ésﬁl and speéch; Tﬂeré was a'brqad~
acceptance of déaf teachérs‘andldeaf a&ﬁinisffato;g‘beingv-
involvéd in theféduéatign.of Aéaf pﬁildteﬁ at that time.

The.residentialfSCthls forfthe deaf that opened‘in the

19 -



1

F

b
P
b

P

|

i
i
fe

1840’5, along WiFHftﬁe égéietiéé.b¥iie5r£ea deaflpeople
that developed a%oundﬁghemh became the “garden of Eden” for
today’s deaf-qul%upe (L;ﬁé~éﬁd'éfésjean, 1980) .

This combin;d approach was standard in educating the
deaf until 1860,iwhen the “o;al method” began to gain
acceptance. Thi; method requifes fhe child to learn to.
speak and speéch{read exclusively. Many parents preferred
this method; how%ver,.most profoundly deaf children do not

learn how to speak intelligibly nor are they able to speech
. .

read effeétively;withthisapproach, These children offen
times were made %un of and thought of as “infefior.” |
Children whO‘faiPed_in this mefhod were considered less
than normal by the general society'and put into manual
signing program%, which were considered inferior by
mainstream soci%ty. The peridd between the 1860’s and the
1960’s has beenireferred to as the “Hundred Years’ War”
because of the %nduring struggle between oral English
proponénts and ganual signed language proponents (Drasgow
1998). “The coégress, considering the incontestable
superiority of %peech over signing in restoring the deafl

mute to society, and in giving him a more perfect knowleagé

of language, deélares that the oral method ought to be
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preferred to that of signs for the education of the deaf
and dumb.” (Draséow, 1998 pg. 331).

In the 1970’'s PL 94-142 was passed, insuring that all.
handicapped children could attend school in their local
school district. This meant integration for most children
with disabilities; however, this meant further language
isolation for deaf children (Foster, Barefoot, et al.
1989).

A positive development was the resurrection of
residential school programs for the deaf that emphasized
the foundation through which deaf children learned language
both in the classroom and outside of the classroom. Dorm
staff signed to étudents and children could sign to each
other on the playground. Children of deaf parents and deaf
staff transmitted the essential elements of language
(Padden and Markowicz 2000). This is essentially the best
and least restrictive environment for most profoundly deaf
children.

In contrast to the positive developments and pedagogy
during the period of residential settings, hearing
educators and adﬁinistrators, seemingly devised systems
concerning how language would be developed by setting up

programs of “visual English”: sign language systems with
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made up signs, which supposedly would resemble and account
for all the English syntax that was “missing” from ASL.
Many times, this method was now taught to teachers over
summer break and the teachers were then expected to be
signing every word they say in addition to clear
articulation (Johnson and Erting, 1989). It is virtually
impossible for teachers to be able to learn in one summer
what they might expect their students to learn in relation
to sign language acquisition without formal instruction.
Many students who were in programs such as these became
pseudo-lingual, having no firm foundation in either visual
spoken English, signed English, or ASL (Kannapell, 1989).

Studies indicate that the area in which the deaf child
is weakest, and thch seems to underlie his/her deficiency
in other areas, is his/her language ability. Studies of
academic achievement indicate that the lowest scores of the
deaf child are in the area of word meaning and paragraph
meaning subtests. For example, the median reading
achievement score for the deaf at age 16 has been reported
to be grade 3-~4 (Moores, 1997).

To address this issue, there are varied approaches to
teaching the deaf today. There are programs in school

districts which encourage mainstreaming the deaf into a
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hearing classroom with an interpreter, self-contained

! :

classrooms for tﬂe,déaf in public schools, residential .
schools for the Aeaf, and privéte day programs which may
either édvertise;an oral method or a'total communication

method. Traditidnally, adherence to a particular
1 - . _
philosophy has driven the selection of educational

approaches for dééf children. An area that is begging for
future research is to develop a philosophy that can and
. 1 :

should be based on empirical résearch, and that is able to
correlate studené charaéterist;cs with éducational
approaches and piedict or compafe outcomes (Drasgow, 1998).
This would enabig parenfs and educators to make data based
decisions, as we%l as philosophical choices regarding
selectin§ an appéoach of géucating the deaf child.

Many educatéfs aﬁd parents have their opinions.on what -
~ deaf educationns#ould entail. Recently, it has been argued
that ASL should $e the first language ofrdeaf children and

that English shoﬁld:bé'féﬁght'as*a secohd language.
[ ‘
Drasgow (1998) rgcommended potential ways in which ASL

could be exploited for intentional and systematically
developing Engliéh literacy skills in those children_for

whom.ASL is the beSt languééé‘ébtion. _Théy are as follows:
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1. Children need to- master ‘the conversatlonal
form of ASL'!and internalize it. :
2. ASL should be' the language of. 1nstructlon, at
least . 1n1t1ally, because children have mastered
its conversatlonal form.
3. 'ASL can then be used to develop emerging -
llteracy skills. Activities to enhance this

- would include finger spelling to English letter
recognltlon, drawing, and using pictures to
.represent signs.and their corresponding written

" words, and frequent use of 1nteract1ve ASL
storybooks.,
4. Deaf children would benefit from systematlc
'1nstructlon to learn the structure of ASL just as.
hearing chlldren benefit from instruction to
learn the structure of English. Deaf children

. would learn,the plionology, morphology, and syntax -
of ASL. This instruction would familiarize these
children with the grammatical aspects of their
conversational language. One section of the’ _
bridge fromrASL to English literacy could then be
relating the,phonology of ASL to the phonology of
English to facilitate learning of the grammatical.
- structure of English. Other sections could
include relating the morphology and syntax of ASL

- to similar domains of English. Formal
instruction;in the structure of ASL would allow
students to understand similarities between ASL
and English,at specific grammatlcal levels of

- structure, rather than expecting an “intuitive” .
understandlng of the structure of English because
they have fluency in the conversational form of
ASI. : : :
5. Beginning reading instruction in English :

--would rely heavily on an interactive approach,
while the language of instruction would continue
to be ASL. | The interactive approach emphasizes
the simultaneous development and coordination of .
both letter and word knowledge, and real-world
knowledge. ' (Drasgow, 1998, pg. 330).

0Of course, réseareh needs to be completed to evaluate

the effectiveness of the above recommendations in order
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that a bridge¢caﬂ be built piece by piece, on solid

footing, with beﬁeficiéi,and,p;edicfable outcomes (Drasgow,

1998). i

Whaﬁ practiéal implications do research and findings
‘completed on nor@al hearing children have for developing
languagé skills for the deaf? It is pertinent that
gontinuing growth of knowlgdge regarding the phenomenon of
language developﬁgntvexerts influence on programs for the

deaf. Moores (1997) discusses five major areas which

deserve attention from professionals in deafness. They are
as follows:

Optimal Period: This is a critical period,
usually between the ages of 3-4 in which language
can be acquired. During this period children
learn language faster than adults. Any program
initiated after age of 5, no matter which methods
are used, will fail for the majority of deaf
children. As soon as hearing loss is diagnosed,
it is important for children to receive language
instruction. A child that is disciplined but not
reasoned with, who has no answer to his
questions, who has no control over and little
understanding of his environment, starts with a
deprivation' that may never be overcome.

Teaching and Learning: The most efficient
approach is' to provide the young deaf child with
a language environment in the home as close as
possible to that enjoyed by the hearing child.,

The role of the parents of a deaf child should be
“that of learnlng facilitators, not teachers.
Language and Speech: Teachers need to treat
speech and language as separate entities. The
primary goal of education must be language, not
its subsidiary skills. .The establishment of

Y
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language is not dependant on phonlcs., Language
should include. graphics (reading, writing, finger
spelling, and signs), which should be 1ntroduced
at the earliest possible time .
.Performanceiand Competency: Language competency
lies in the deep structure, in the ability to .
generate novel yet approprlateﬁutterances on the
basis of a limited vocabulary and knowledge of
the rules oﬁ the language. The rules by which
'the child is producing the unacceptable patterns
need to be altered. °‘The inappropriate generative
'patterns must be ‘supplemented by more commonly
accepted ones. To develop methods for
accompllshlng this is a forbidding task fraught
with pltfalls, but it must be, done. o

- Imitation and Expansion: It is loglcal that
child 1m1tat10n and parental expansion are
necessary in the development of language
competence.; However the absence of such a
mutually ‘intelligible ‘communication system
between a hearlng parent and their deaf child

" greatly limits or even precludes the development
of linguist?c abilities. (Moores, 1997, pg. 82).

What is mOSt interesting is that for imitation to
oécur, the childimust be exposed to consistent,
understandable grammatlcal patterns and for expansion to

occur, the system nust provide for the child to frame his

i L
utteranees in a manner understandable to the parents and

enahle the parenks‘to supply'appropriatespatterns. Perhaps
it has been the ﬂack of this grammatical response dependent
system,  which hﬁs led to so many functionally illiterate,

and alinguistic deaf children (Mbores, 1997).

l
i
1
i
1
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1Education :and Neuroscience
14

: Researcherséin,neurosciénce caution educators to

resist the temptétion toAadop;ipolicies on the basis of a

4

- | ¢ oo ’ . . )
single study or to use neuroscience as a promotional tool
-0 .

for a program. There is so much research‘that needs to be
| .
completed beforeithe results of;neuroscience studies can be

used in the classroom. Brain research does not, and may

never explain‘whét strategies will work in the classroom to

increase student: understanding (Bell, 2002). Most of the

research being.cbnducted concerning the brain is simply

studieé on how the brain functions. It is important to

: |
read, understand and analyze research literature in order

that an educatorimay develop a functional understanding of

the brain and itls processes. In this manner, educators are

I ’
in the best position to know how the research does or does

~ not supplement,iexplain,>or validate current practices
1
being used in education today (Wolfe and Brandt, 1998).
o |
Bellugi (1999) states that sign languages provide a

powerful tool fdr investigating the neurobiology and
. I >
cognitive archiﬁecture of human languége. This is due in.

¥

part to the fact that ASL depends upon high-level vision
1 .

and motion procéssing systems for production, and it

I
L
H
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requires the intégration of motor sysfems involving the

hands and the.faée.
i
The term neural plasticity- the brain’s amazing

ability to consténtly change its structure and function in
' ' I

response to external .experiences was coined in the process

of research condhcted-by Marian Diamond at the University

i : _
of California atiBerkeley in the 1960’s. Her research team
|

determined that brain structures are mbdified by the
environment. 'Anpther amazing finding from Diamond’s
i.
research is the fact that dendrites, the connections
. ! '

between brain cegls, can grow at ény age. Knowing this
|

should enable edhcators to foster the growth of dendrites
rather than lettiing them wither and die. The classroom is
not a “neutral” blace; the trick is.knowing what

constitutes an ebriched environment. (Wolfe and Brandt,
. i

1998). - {

I
[ .

Wolfe anderandt (1938) emphasize four findings in
i [ . o ‘ ' ‘.I JER '

relation to the brain. These findings can assist educators
t .

in creating lesqon plans;that‘afehcpnsistent with brain

research. The four findings are as follows:
' |

" Finding One: The_bréin.change§_phy§iologidally as a result

of experience. iEnVirpnment‘affects how genes work, and

N
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genes determine how the environment is interpreted,
specifically,

A) The brain has not evolved to its present
condition by taking in meaningless data; an
enriched environment gives children the
opportunity to make sense out of what they are
learning, what some call the opportunity to “make
meaning.”

"B) The brain develops in an integrated fashion
over time. We do not expect babies to talk in
one week, tie their shoes the next, and then work
on their emotional development. An enriched
environment addresses multiple aspects of
development simultaneously.

C) The brain is essentially curious, and it must
be to survive. It constantly seeks connections

between the new and the known. Learning is a
process of active construction by the learner,
and an enriched environment gives children the
opportunity to relate what they are learning to
what they already know.

D) The brain is innately social and
collaborative. Learning is enhanced when the
environment provides students with the :
opportunity to discuss their thinking out loud,
to bounce their ideas off their peers, and to
produce collaborative work. (Wolfe and Brandt,
1998, pg. 10). :

Finding Two: IQ is not fixed at birth. Experiences shape

our IQ and are ever-changing as our learning experiences
develop.

Finding Three: Some abilities are acquired more easily

during certain sensitive periods, or “windows of
opportunity.”

Finding Four: Learning is strongly influenced by emotion.
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| The Brain and Language

Lesion and Eunctionai Méghetic Resonance Imaging

(fMRI) étudies depict the left hemisphere, specifically the

inferior frontal cortex, as the dominant side of the brain

responsible for -language prbcessing, independent of

modality. Most of our understanding of the neural bases

ianguage is derived from the studies of spoken languages

(Bavelier, Corina, and Neville, 1998). This fact, based

spokeh language,?limited researchers to infer the

1

determinants of left hemisphere specialization for human

| _
language; that is, until sign language came into the

picture. Justka§ there are many spoken languages, there
are many unique gnd different sign languages used by the
deaf ali ovef'th% world. Many people assume that ASL is
universal languaée, this is not true. Each country has

- their own unique;signing system. In fact, you will even

find “dialects”‘éf sign language depending on which part

of

on

of"

the United States you are. Signefa from. the Edst Coast may'

have a different, sign for a specific word than a signet who

is from the West;Coast.'-For example, the word “cake,”:

the East Coast i£ is signed with one hand near the face;.

on

on

the West Coast if is either finger spelled or signed using

both hands (Charrow and Wilbur, 1975).
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ASL integraées both language and visio-spatial
properties. The left hemisphere language areas are
recruite&»by theilanguage system independeﬁtly of the
modality and surfaéélﬁrépe}ﬁiéé 6£ ghé:iénguage, suggesting
that these areasrare biolqgically dgtermined to process the
kind of structure specific to natu£51Vlanguage. (Bavelier,
Corina, and Neviiie,'1998):“ The”;ight hemisphere is the
area of the'braiﬁ WEere most‘visibispatial.ﬁrocessing
occurs. It is péssible.then that sign could be processed
bilaterally, or ﬁofe in ghe.fight hemisphere of the brain
due to ASL’s spatial nature. So the question is, is ASL
processed mostly:in the right brain or équally processed in
both sides of thé brain? When researchers compared brain
systems for signéd and spoken languages, there were
differenées. During the cqmprehension of signed language,
studies show a'l$rger recruitment of the right hemisphere
areas than in spoken languages. This right hemisphere‘
recruitment showé that the cerebral organization for
language can be altered by the struéture and processing
requirements of £he language(Bavelier, Corina, and Neville,
1998). |

Be;lugi (19?9).conducted Positron Emission Topography

: !
(PET) scans on deaf people to determine which areas of the
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brain responded when subjects were given pictures of famous
- | : o L ‘
|
people and/or animals and were asked to name each stimulus

with a signed reéponse,vAThqfresearchers found that
i o ‘
retrieving ASL signs activated neural sites similar to

those activated by hearing subjects-retrieving English
words. Naming f%mous people activated the left temporal
~pole, while namiﬁg animals activated the right infer

. [
temporal cortex, with a trend for more right hemisphere

activation for nétive ASL signers, suggesting some

bilateral engageﬁent when retrieving signs for animals
(Bellugi, 1999).? ASL and spoken language both depend on .

neural systems iﬁ the left temporal lobe. So the
| )
conclusion was that sign language, like quken language is

predominantly précessed in the'leff side of the brain
: | _ : -
(Radetsky, 1994). So when it comes to sign, the visual-

spatial/language: dichotomy between the right and left-brain

—rt— —

doesn’t hold. It is also known that some neural networks

‘for signed and sﬁoken languages are shared, and some are

not. i
PET scans wére also conducted to compare patterns of
blood flow in the brains of deaf and hearing individuals in

@;esponse fo ASL énd spoken language. A study, conducted by
e |‘ ) : . .
Bower (2000), reported that signing deaf people processed

|
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very specific‘pa#ts of natural language at the same highly
.

specific brain s}tes as hearing people do. What is

interesting to néte‘about this study is‘the fact that for
_ L ‘
more than 100 years, those regions of the brain (one near
. i _ _ '
the front of theibrain_and the other toward the back in the

auditory cortex);have been regarded as areas exclusive to
, l |
perceiving and sbeaking words (Bower 2000).
|
PET experiments conducted on deaf people prove that

i . .
the profoundly deaf, when they use “inner signing”, are not
B I .
‘ l .
using the visio-Spatial areas of the right hemisphere, but
" rather they use the braln area which in hearing people'

belongs to the language area (left hemisphere) and gets-

activated when hearing people practice inner speech
(Jacobs, 1974). J

. | }
Does genden.make a difference in how a person

processes language° An interesting finding from research

completed by Ludger Schlffler (2001) explalns that the

l
I

language area in women is generally more distinctly
developed than in men. . Brocca’s area is twenty percent
. | . . N

| _

larger in womenIthan men, and Wernicke’s area is neafly
thirty percent iargeriﬁ*This is,cénsistent with the fact
that women tend[to have better verbal skllls than men.

This. study was conducted on hearlng subjects, but perhaps

33
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it would yield 51m11ar results 1f 1t were conducted on deaf'_
subjects. Another questlon that could be posed would be if

deaf females have hlgher reading profl01ency scores than_

deaf males.

| In: both hearlng and deaf chlldren, the capacity»forA
1anguage may well be 1nnate and genetlcally determlned. In
the days of old, language was thought “to be contlngent on
the ablllty to speak (Radetsky, 1994). People who belleve
that language 1s 1nnate p01nt out that chlldren are neyer
.taught all the rudlments of language, rather, they are
exposed to 1t haphazardly 1n bits: and\pleces If we have
an 1nborn ablllty, they belleve, language 11ves~w1thin‘us;
1tlseeks only the opportunlty to ‘come out, glven effectlve
1nput and approprlate feedback ‘ Laura Ann Petltto (2000),!
T a cognltlve\psyChologlst at MCGlll Unlver31ty_1n nontreal,
: glves us ev1dence that language is 1nnate. "She conducted a-‘
study on babbllng bables. The 81gn1f1cance of thlS
research demonsérated that»deaf»bables born-to signing
parents babble,?withftheir hands,viust like hearlng babies3b
babble with thefr~voice.'“When'hearing-children born to “f
parents where‘one‘parent 1s hearlng and the other parent is
deaf, the bables)show no‘preference for speech. ' They :

babble in both 31gns and sounds, they become fluent in both
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" languages. When?heariﬁétbabies~éré-born to deaf parents,
i ) .

the childrenlbébﬁle in sign and also become fluent in both
.
languages. Petitto’s research simply shows that babies
grasp the essential structﬁre of language, fegardless if it
is spoken or sigﬁed.' There is a predisposition in children
to loéate and attend to linguistic input regardless of
modality. Babbling in either modality serves as a means by
which children discover the map between the structure of
language and the: means fér producing this structure
(ﬁrasgbw, 1998).§ Humans are.born;with a mechanism that
combé the‘enviro%ment looking for the rhythﬁic'pattefﬁé of
:language, whethe} these patterns are expressed with the
hands or the tongue.

For hearingtchildfen, the one word stage of spgaking
begins around oné year of age. ASL signs may emerge
somewhat earlierfto‘deaf children of deaf parents and
hearing children%with at least one deaf parent.

More evidenpe that supports thelinnate learning
philosophy comes%from‘a study involving deaf children in
Nicaragua (RadeéSky,-1994). Prior to 1979, these deaf
children were isglatéd and silencéd, that is until they

were placed'in,ﬁChOols for the deaf that.had‘just been

established. The children devised a shared set of signs

3
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which héd~éccrue% from'“home‘sighs,” gestu#es used af home.
In essence, theyideveloped their own‘langQage to
communiéate’withioné ahéthéffthaﬁ éohtained characteristic
rules of grammar%and a distinct.number of hand shape and
‘ | . T ‘

movement buildingnblocks.'

in much of %he research that has been conducted, one
thing is éﬁidentE- iﬁ théffirst-fiﬁé.yéafs-éfﬁer birth, the
braiﬁ capacity m@ltiplés fourfold. It'isApOSSible for
children ages‘ze?o'to five to‘;earn various langﬁéges up to
an elementary co&munication level ‘when those languages are
‘consistently beigg spbken ih‘the child’s environment. 1In

!

homes where chilﬁrén»have‘oheideaf parénf and one hearing
parent, the chil? wiil‘pick_up bothvspoken English and ASL
at the same‘time;and with the same type of fluency.

In any lang%age, early acéuiéition is strongly
associated with %he 1¢ft—brain. Nevillé and Bavelier
(1998) sfates “i% you don't learn English until you’re 18,
you don’t show left-hemisphere specialization for English,
and if you don’tilearn ASL until the late teens, you dQn't
show 1eft-hemisp%eré specialization for ASL. 1It's

- dispersed throughout the brain.” However, most people

learn their primhry language during eéily childhood,
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therefore the left-brain bias remains primary, for both
spoken and'signeq language.

In summary, research concludes that early manual
communication will not impede the development of
communication skills,.in fact, deaf children should be
introduced to graphics (reading, writing, signs).as early

as possible.

Psycholinguistics

In comparison to hearing children, deaf children have
significant academic retardation in the areas of language.
Educational attainment of deaf children félls far below
what might be predicted on the basis of chronological age
(Moores, 1997). What is deeply troubling to educators of
the deaf today is the fact that in written language, deaf
children of 100 years ago were superior to those being
graduated or terminated from the schools and programs of
today (Moores, 1997)

Moores (1997) stated that many scientists believed
that the process of imitation was the primary factor in
learning language. Today there is evidence that language
does not develop gradually in a child solely by means of

parental selective reinforcement. Instead, language
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explodes. Language learning is not as passive as was once
thought. A child learns language by interacting with it,
by actively coping with and manipulating the_environment.
The child does this on the basis of unsystematic, usually
unplanned language input on the part of his/her parents.
It also appears that the child develops his/her language
through a number of successive, incréasingly complex
stages, and it is possible that the structures at the
earliest most primitive levels are similar for all children
no matter what language their parents speék (Moores, 1997)
or signs for that matter.

Moores (1997) states that some researchers claim that
a child will have acquired all the grammar he/she will ever
have by the age of eight, and the bulk of the words that
people know are learned before the age of twenty. What is
the significance of these principles to deaf educators?
The deaf child, &ho has a history of insufficient input in
his/her environment, is at a serious disadvantage in
learning language. The advantage that a hearing child
possesses over a deaf child is his/her unconscious mastery
over phonology and grammar.

However, deaf children have normal and intact language

léarning abilities. Successful language acquisition for
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these children can be expected when they have full access
- to all aspects of a language (phonology, morphology, and
syntax) as well as full access to a natural language such
as ASL. To promote this full access of language, deaf
children need to have parents Qho sign, teachers who sign,
siblings who sign and friends who sign, and access to an
interpreter when there is a situation of a non-signer, suéh
as a doctor appointment. An additional factor that is
equally important is that full access to this natural
language must océur during the early years of childhood.
Most deaf children, ninety percent, are born to
héaring parents.ﬁho may have exposed their children to
spoken English or Eﬁglish based signing. However, even
though the child may have been exposed to English from
infancy, they rarely, if ever, achieve native fluency in
English. These éhildren db acquire a native fluency in ASL
because it is the first language that is totally accessible
to them, eveh thoughAit is acquired late (Andrews,
Ferguson, Roberts, and Hodges, 1997). Research has not
addressed this remaining question:' Why do most deaf
learners max out at a third—fourth grade reéding level if
they are innately capable of learning language regardless

of a handicap and/or environment?
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American Sign Language and English Literacy

ASL. is not é manual representation of English with

individual signs%’it is a complete language, with all the

- |
properties of other languages of the world, but it is one

that has.evolved:independently of English.

Phonology of ASL involves four basic parameters: 1)

Hand configuratibns (shape of the hands). 2) Place of

I
articulation (the area on the signer’s body where the sign

is produced) . Bb Orientation of the articulator or the
/

orientation of the hand(s) in relation to the body.

4) Movement, or khé_motions of the hands from one point to

another in signihg space (Padden and‘Rémsey, 1998).
The morphological processes of ASL are organized in a

simultaneousfratber than sequential fashion. What this
|

“ means is that ASL morphology operates by nesting the sign
stem within dynamic movement contours. These contours

occur simultaneohsly within the sign. For example, for the

. . _ i . - A o .
sign “improve,” a single movement would mean improve, while
| .
| .
a faster repetitive movement would mean improvement.

[

Syntax in ASL ié‘governed by grammatical facial
| .
expressions, spatial syntax, and other nonmanual behaviors

(Markowicz and ﬁoodward, 1978).
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Thé use of #igning_space'in'ASL plays a large fole in
signing since itishéws gramméticélfrelatidﬁé ambng entities.
by assigning the# a£.5fbi£rary ibcétioh.ﬁithin-the signing
-space (Padden, 1996). These:ldcatiqns designate prohouns
(he,'shé) and ca%e relations'(he vS:vhim; or subject vs.
object).- B il_

The phonoldgy} mo;phoiégy; éyﬁt;xf‘ana uséiof space in
ASL demonsfrates%that it”;s indeed a natural language with
rules for gene;aﬁing gramﬁééiéally sound phonological,
morphological; a%d Syntactical sfructures'(Drésgow 1998 and
Radetsky 1994). E | |

Radetsky (1994) explains that earlier research
compares the per%ormance of deaf children of deaf parents
with déaf child#en of hearing parents. These comparisons
revealed consisfent'and signifiéant adﬁanﬁages for the-
children of deaﬁ éarentsL both in English development and
iﬁ.educational %chievement. From these comparisons, it was
.fouhd that chiléren of deaf pargnts exhibited bétter spoken
‘ English‘skills éhaﬂkfhe children of héaring parehts. There
'have also been écademic advantages of deaf children of deaf
parents in the &evelopment,bf an internal language base
‘that resulted ffom their exposure to ASL, which was fully

Y

accessible to them during early childhood.
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There are'tﬁo studies that have provided empirical

. S o ' »
evidence of a positive relationship between ASL and
T g )
. | - o i "\ ‘ - ) N .
language literacy (Drasgow, 1998). 1In 1996, Prinz et al,

examined the rel%tionship between ASL competence and
[ , . ’ .
English literacy;(reading and writing). It was found that-

| ) , : _ ]
there was a st;ohg correlation between the two. The second

study, Strong7an§ Prinz (1996), validated the relationship-
‘ %
between ASL comp?tenge and English literacy by determining

that the level OF‘ASL proficiency is related to the level

: ‘ i
- of English literacy, and the differences in performance

between children of deaf parents and children of hearing

parents disappear except at the lowest level of ASL ability
|
when ASL levels are held constant. The conclusion is

simply that.earﬁy exposure to ASL has enduring linguistic
advantages} andgthaﬁ increases in ASL fluency are

associated withiincreases‘in Eﬁglish literacy achievement,
regardless of p%rental heéiing stétus. This'would inélude

" those hearing p%rents of deaf children who utilize ASL with

: I
their children.
The transfér of language skills from conversational
f
. ASL to ‘English Iiteracy should not be assumed or expected

because ASL has 'no written form. Therefore, deaf students
| , ‘ .

do not haVe‘exiétihg literacy skills in ASL that can easily
jl.
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transfer tb written English. The transfer from ASL to
English is problematic because the respective structures of
each language are very different, in both form and modality
(Drasgow, 1998). This may explain why a deaf child
exhibits difficulty progressing past the 3-4 grade level of
language development in reading and writing due to the fact
that the two'languages are incompatible, especially at the
phonological level.

Based on information collected through this literature
review, it was found that there is a wealth of information
on brain-based learning and brain-based education for
regular education students. However, i have found limited
to no research conducted on deaf children and the
correlation of bfain—based learning, with the exception of
the sign language studies mentioned.

Many teachers for the deaf confront the language
barriers of our students that prevent them from progressing
their reading level past a fourth grade level. This
limited English proficiency creates difficulties in
expressing themselves through language, especially in their
reading and grammatical writing skills (Jacobs, 1974).

There is a need to integrate brain-based learning

strategies into éxisting curriculum that is being presented
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to the deaf population in our schools. I believe that deaf
students can.benefit from the research that has been
completed on the'principles and strategies of brain-based
learning and eduéation that may result in increasing the
proficiency of the deaf population in the areas of English
reading and writing. In chapter four, I will describe a
teaéher checklist that I have developed for planning a
curriculum unit that integrates the principles and
strategies of brain-based learning into existing curriéulum

based on this review of the literature and other collected

data.



CHAPTER THREE
METHODOLOGY

The goal anq intention of this project is to present a
practical and purposeful tool for planning a curriculum
unit in science consistent with the needs of deaf students
with a low reading level, that would integrate the ideas,
principles, and strategies of brain-based learning into
existing curriculum used for deaf students. Brain-based
principles that I consider essential to good teaching will
be outlined as well. Specifically in this project, I will
develop a teacher checklist for integrating brain-based
principles and strategies into existing curriculum for a
deaf education science program.

The following steps will be taken to help insure that
the goal of this project is effectively achieved: I will
develop the teacher checklist for planning a curriculum
unit that integrates the brain-based principles and
strategies by reviewing the literature on brain-based
principles. A personal journal will be kept during the
. process of review of the literature that includes ideas of
what worked or did not work in my classroom of deaf
students, when I .experimented with the concepts of brain-

based principles and strategies in the review of the
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literature, in addition to ideas or relevant information
that might assist in the development of the teacher
checklist.

The teacher checklist will be developed and field-
tested through planning and teaching a unit in
“environmental science that incorporates the brain-based
principles and strategies. During the process of
developing the teacher checklist, I will gather data from
three sources. First, rubrics will be developed for all
group activities during the field-testing; the rubrics will
generate data associated with student opinions and ideas.
Second, a student questionnaire will be developed that
includes questions related to student perception concerning
the curriculum unit, primarily whether the integration of
brain-based principles and strategies was effectiye in
facilitating their learning. This questionnaire will
contain the following information: 1. Did students enjoy
the lessons that integrated the brain-based
ideas/principles? 2. Did the students demonstrate a
better understanding of concepts being presented in their
classes that used brain-based ideas/principles? 3. Could
students work and complete work independently? 4. Were

reading levels increased with the incorporation of brain-
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based ideas/principles? 5. 1In comparison, were anxiety
levels regarding test taking prior to the unit and after
the unit decreaséd or increased with the utilization of
bfain—based ideas/principles? 6. In comparison, was the
stress/confusion level on concepts being taught to the
students and/or test taking stress/confusion decreased or
increased with tﬁe utilization of brain-based
ideas/principles? 7. Was the students’ attitudes toward
school and learnihg in general improved based on classroom
learning experiences utilizing brain-based principles
and/or strategies? The students will fill out the
qﬁestionnaire at the end of the curriculum unit.

Last, there will be collaboration with two colleagues,
one science teacﬁer and one business education teacher,
while I am planning and teaching the unit that will enable
me to have the opportunity to “bounce” ideas off of them in
order to better meet the needs of my students as to what
may or may not work when planning my curriculum unit.
These two colleagues will also assist me in evaluating and
providing me with feedback on both the teacher checklist
and the student questionnaire. The information collected
from these collaborations will be recorded in the personal

journal.
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The teacheréchecklist and the student questionnaire
will then be revised and edited based on any data received
from the collabo#ation with my colleagues, in addition to
any data from myipersonal journal. My colleégues will then
evaluate the fevised teacher checklist through a
questionnaire, aé to its effectiveness in integrating the
brain-based principles into existing curriculums for deaf
students. |

In summary, ' for this project, I will develop é
framework for integrating brain-based principles and
strategies into én existing environmental education
curriculum for my deaf students. This framework will allow
me to set up a sample unit for other teachers to review
and/or implement:in order that they may effectively
integrate the bréin—based principles and strategies into

their existing curriculum for their deaf students.
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1 ' CHAPTER FOUR

i |

i' ' RESULTS

The goal an@ inteption of this project was to present

a practical and burposeful tool for planning a curriculum

unit in science ﬁonsistent with the needs of deaf students

i
t

with a low reading level, that would integrate the ideas,
principles, and %trategies of brain—based'learning into
existing curricu}um used for deaf.students. Brain-based
principles -that ﬁ consider‘esséhtial to good teaching will
be outlined as w;ll. Specifically in this project, I
developéd a teacﬁer checklist fér inteéréting brain—baséd
principles and s%rategies int; existing curriculum for a
deaf education skience program..

In this ch#pter I will first give relevant information
about the conteﬁt of this project and theﬁ I will state the
results of implqmenting methodology.

This projedt was complefed at the California School
for thé Deaf (CéDRf in Riverside, California. CSDR is a
residential-facility, whicﬁ Simply‘means that children are
able to reside in the dormitdry‘if their home is fifty or
more milés:from the school. ‘Appréximatély'fifty‘percent of

the students arélresidential students. All staff in
: , o -

o o .
direct contact with students, dormitory and instructional,



i
are proficient ih*American'Slgn Language. The classroom
used in this,proﬁedt is in the high school science
] . ) | . o . - . - . ' ‘
department and has an adjoining laboratory. The classroom

dooré.éﬁép upfdikéctly*to’the‘oﬁtsidé environment, which
aliows:fbr acCes%Vté the outdoq;S}-

"; fﬁe stﬁdent;.i}cﬂose fdr‘thisvprojéét are in my
seventh;bériqd,ehviréhmentaifedﬁcationIscieﬁce class. The

students consist' of nine studenfs, four girls and five
boys. Seven of these students are freshman, one is a

junior, and one is a senior. The student’s reading levels

3

range in level from é‘Pre—K reading level to 3™ grade

reading‘level, with the majofity being Pre-K readers. Books

b

ére-not‘effectivé-with these stgdents; I am continually
"lookinhg for reso?rces that would be more effective with low
reading ability»?eaf students.

Given theseﬂcharacteristics of the school and
studentS,-I waséintergsted in findihg butrif the twelve
prinéiﬁles of bgain;based learning and various strategies -
of brain-based fearning could be integratéd into existing

curriculum for the benefit of deaf students that were being"

taught. After ihcorpofating Ehese.twelvevprinciples'and
strategies into my enviréhmental education curriculum, I
was curious to ﬁind out if there would be any evidence of

v
'
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increased studenF métivatién and comprehension, -as well as
lowered‘stress/a%
taking anxiety. [,

Tréditionalimethods'of te;ching.and assessment place~

xiety levels due to traditional test

- unneeded stress én”both the feaéhéfsland the studénts'in_

i , .
- our classrooms. | There are increasing demands in our
[ : ' : .
school due to st?ndards based instruction, passing the High
| |
School Exit Exam' to get a diploma, and the traditional

’ I . -Ib . - . ' _ a
modes of instruction and assessment that creates a barrier

[ : B
to genuine and meaningful learning experiences to occur.

Added to those things, we tend to have students who.are not

T

concerned about %heir grades, are‘susceptible-to gang
influences, énd'éelieve-in “the moment” that they_willJlive
for fhe.day rath%r‘than look ahead and plan for their
futures.. This\a%titude leads to self-destruction and needs -
to be changed before it is too late.

The researc% portion of this project targeted topic
related literatu%e, which included a variety of literary
journals, articl?s,.and books, as well as Internet :

' sifes/résources %p'brain based learning.- The synthesis of
this ;esearch re%ultéd in‘the culmination of the finél

| .
project: A Teacher Checklist For Integrating Brain-Based

|

I

f

i‘
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Principles And Strategies Into Existing Deaf Education
Curriculum (see Appendix A).

The literatgre and the journal portions of this
project were reviewed on the twelve brain-based principles
in addition to the various strategies that other teachers
and/or authors have used in the past that connect to the
brain-based principles. Based on this review of the
literature and the personal journal, I was able to compile
the checklist shown in Appendix A. In summary, I listed
each of the twelve principles of brain—basgd learning with
a few suggestions on how to integrate the principles of
brain-based learning into an existing éurriculum. If the
~existing curriculum does not follow a principle or strategy
of the checklist, ideas are given to éssist the teacher in
altering the curriculum to become a braiﬁ—based curriculum.
In the next section, I describe the development of the
unit, including how the checklist affected the contents of
the unit.

From this teacher checklist, I was able to develop and
. field-test a curriculum unit in environmental edﬁcation
(see Appendix B) using the teacher checklist for

integrating the twelve brain-based principles and
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i

strategies into fhe ?rojectlﬁET ;ﬁrriculum that I use with
my deaf students;

We do not h;ve<an establishéd environmental education
program‘here at the California School for the Deaf,. and I
wanted to do a cprriculum-unitlthat didn’t require me to
“make up” all of.;he curriculum materials and assessments.
In addition, a curriculum unit was needed that was flexible -
enough to allow for the integration of the brain-based
principles and strategies. The project WET curriculum met
these needs. Project WET is a curriculum that fosters
awareness, concefn, and interdependence of economic,
social, political and ecological issues in urban and rural -
areas. In addition, -Project WET provides opportunities to
acquire knowledge, values, attitudes, commitment, andv
skills needed_to:protect and improve the environment. I
did have to make some changes to worksheets/lab papers that
were very'wordy in o:der that my:studepts could utilize
them independentiy or as a gioup without becoming
'frustratéd._‘The:majority of the lessons were experiéntial
with haﬁds on acéiVities thét would not. frustrate my low .
readers: Rather'than following ;tep—by-step direqtionélin
the lessons provided, the students and I picked and choée

activities that would be most effective in addressing the
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concept‘to be tahght. This_dramaticalLy reduced the. stress
and ahxiety 1evei in'the classrooﬁ‘and'encoutaged7 :
‘meaningful learnéng, a critical‘aspect when integrating the
brain-based prineipiee into the classroom. Aseessments
were done as a g;eup or parther'ptesentations,Apamphlets,A'
poStere) and so on, which also qut_baek‘on the'ankietytahd‘
: streee‘levels ef?both'theflearners and the teaéhe;;' i
feailyfenjoyedyueing the Project_WET'curriculuh_ﬁhtt
aetijities, since moet'ofﬁthe‘activities were‘hands‘qh.and
did not_reqﬁire much reading. Therefete[ the»Sth&ents werefh
able toj“hahdle”ithe tasks that were preeehtea;tohtheﬁﬁv‘
‘during each lesebn. | -
My hypothe51s prlor to beglnnlng thlS progect was that
'by enrlchlng the classroom enV1ronment w1th several braln-
vfbased pr1n01plesgand_strategles I'would-encourage and
accelerate.studeht learning. Prier.te begihning thié'
T progect, it‘was'tealized.that, as alteacher, I weuid need
“let go” of the comfort of “11ving out of” the teacher
edltloh textbooks with their ready-made lessonvplans,
worksheets, qUestiohs,.multiple ehoiee teéts, and othert
"materlals that were set up by a textbook compahy. The
;teacher would now serve only as a fac1lltator and a gulde.
It was as 1f we were start;hg anew slnce the classroom was .
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being changed inﬁo a.learner centered and iearner based
classroom. With that in miﬁd/ I developea'an'enVircnmental
education unit -in which the students were encouraged to
participate. TheAstudents determined how‘the unit Qould be
organized. The students choose the environmental theme of
water. The students also assisted in setting up their own
rubrics (expecta#ions) for their projects, assessments, and
lab activities. The California Standards of Ecology were
followed and integreted into the plans that were made by
the students. The etudents were also encouraged to assist
in developing a ?ramework that would integrate various
other disciplines: art,'music, technology, social-studies,
history, literatuie, math, and so on. The curriculum
outline in appendix B depiets how both the teacher and the
students set up fhe unit. Brain based learning involves
. students at the ﬁany levels of planning. When they are
given the opportﬁnity to make responsible decisions, they
become more~invqlved"personally which then makes'learning
meaningfui. One_of the guiding principles of brain-based
learning is thaﬁkthe search for meaning ie an innate and
basic fﬁnction of fhe brain.

Brain based teechers-also understand that information

becomes meaningful as patterns are found and connections

55



are made to priof knowledgg.} Wheﬁ‘subjects such as
literature, histéry( art,‘éocial.étudiég, science, and mathA.
are infegrated{ éhis ﬁrovideénfhé'opport@hity for deeper
.pndersténding ahd allows ébﬂpections.tqvbe made throughout
ail’the discipliﬁes; éiéating éa££érnélfdr'ieaiﬁin§;

The self—or§anization_procesé,wés'quité difficult in
th§ beginning with the students heedingitime,to‘adapt to
this diffefent méthod of learning; in.the bégiﬁpihg I
would allow the students té get into theierwn‘gfduPs‘and‘
f'td become self o%géniZéa. I was sﬁrﬁrised‘théf mﬁst of:the
‘lfime the stu&énté.wouldAvaryatheif'groups for different
projecté, This ;llowéd'the;students the opportuhity to See

' . '
with whom they wbrk~best.

When I was searchihg'for”different strafeéies to'ﬁse'
with ﬁy students, I found a variety of strategies-that‘can
be integrated ip%o én-éxiéting curricuium that‘encourages
b;ain-baséd leapning. These stratégies were compiled from-
;fiterature revi§w resources in addition to my personal
journal and from in—serviéés and classes that I ha&e taken
in the past.‘ThéSe étrategies'were_integrated into the
_curriculum ffaméwork.developed by the étudents; they aré as

-follows:
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Apprentiéé§hipé;':Aﬂlong—fé;m,aéproach to
tutoriﬂg a student in a spééific‘éub&éct‘or
cohtenﬁlaréa tq4éﬁcourage aeepéf; meaningful
learning. | |

Debéteé.x Débgfééjqan‘be held in class to make
the‘be§t case,~pr9/c§n, for'aﬁ issue to promote

comprehension 0of a topic

-Drawiné. Students can do artistic drawings .of

[

concepts béing,léarned in class to depict what it
meanslfo them._ l |
Games.§~Uéing a known game and re—designing.it to
fit thé.conéepts being taﬁght.

Jou;néis. Writing in a journal provideé
refleciive'time«és well as concrete evidence of
conéepts being learned. |
Mind mﬁpﬁing. The use of graphic organizers fér
uﬁde;#tanding»relatiénships,'themes, ideas of the

conceﬁt,being taught.

.Modelfmaking; Often used as a way to explain a

‘scientific-concept. Students are encouraged to

puild a model of the concept being taught with

‘méterials available in the classroom.
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Montage/collages. Use of art to assemble learner
thoughts in the form of a collage or montage.
Multi-status. This assists students in changing
status roles: get/give tutoring from/to other
students, pairing/coaching/or listening to
another student from a different grade level.
Music. Music can be integrated into any
environment, whether it is background classical
music to encourage a relaxed state for learning
or as a concept set to music to encourage memory
of a specific concept.

Myths. Myths have the ability to bring knowledge
to life and take it to higher levels of learning.
Open discussion. 1In a threat-free environment,
learners have the opportunity to say risky things
or have unpopular opinions. Discussions
encourage understanding of each learner’s

differences.

Peer presenting. Students are given the

opportunity to teach their peers.

Performance. Some concepts can be dramatized to

promote better understanding.
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Personal quests. This encourages exploration of
a learner’s own life, which may encourage the
acquisition of family history, hobbies, or
personal growth.

Presentations. Provides learners the opportunity
to present their findings on a concept in a low-
risk environment with their peers.

Physical activities. Getting outside and getting
physical can promote an “aha” experience which
cannot be easily demonstrated in a classroom.
Reflection. Concepts can be reflected upon,
recorded in a journal, and revisited to encourage
learning.

Sculpture. Concepts can be built as a form of
sculptﬁre to represent what was learned.

Spiral learningﬂ Often called layered learning,
this type of learning re-visits the same concept

four or five times.

Storytelling. Concepts can often be intertwined
into a story, rewritten, and retold by a learner
Thematic learning. The more disciplines and

angles used, the more thorough the understanding.
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Several of the above strategies were tried in my
classroom to encourage higher level thinking skills and to
increase motivation. I wanted to evaluate how effectively
the students were able to complete tasks when given various
brain-based assignments and with the use of a variety of
strategies. The first strategy thaF was tried was group
collaboration. Initially, the class itself was a group in
which ordered sharing was practiced to allow students to
become comfortable with the group process. We began our
group meetings by moving the desks and making a circle in
the center of the floor where we would all set down. On a
few instances, weather permitting:; we would go right
outside my classroom and have our group activities under a
big tree. In the beginning, the teacher was the
facilitator, modeling the way that the group should
| progress. As the students became more comfortable in the
ordered sharing groups, we moved into smaller groups of 3
students each. The teacher stepped out of the groups and
-acted more as a “coach” going from group to group assisting
with any problems that were happening. The groups would be
given a task, sometimes all the groups had the same task,
other times I would assign different tasks to different

groups so that when we would come together as a class
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'groﬁp, tﬂé;studeﬁts were befter eéuipped to participate.
Within each‘group, éach student had anpole: record keeper,
- timekeeper, or a; the group Leadéf (féciiitétor). The

' group process WO#ked very‘well'with my deaf students and
gave ea¢h<studen# the bﬁpo#tuﬁity'ét_thé‘différént~rates in
the group. Théyfunderstood that the purpose for the small
groups was for'sélving problems and_ans&éfing questions |
presented to them through communication ahd'experience. It
was stressed tha#-the envifoﬁméﬁf in'wﬁich éac£>group
operated would bé psychologically séfe, iﬁ order fhét each
student would beémore williﬁg_to'volunteer. It was also
stressed that each student was a critical element_in the
group process anﬁ whatbhe Qf she héd to say is important.
The groups wouldfbe presented ﬁith an open ended, probing
question related to the material being taught. Most of the
.time, after grOup collaboiations, the question was ﬁosted
on~the board with tﬁe different group responseé to it.

This proved to b; very beneficial for encouraging deeper
understanding aﬁd respect for the other grbups’ answers.

As a>fa¢ilitato£; it,Qaslimportént fér me to model the
tfpes of respohéeé I expected‘ffomlthe groups. One finding"
that was of intérest'is that the éfouphﬁrocess encouraged

curiosity.énd léarning from emotion. Some of the topics '
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vthat were presented 1nbthe groups for discus51on and as‘a
~pr03ect were touchy toplcs-such as how water is recycled,
>pollution and 1ts effects on people and habltats, and how
Indians and Farmers fight for water rlghts to their lands.
: Emotionﬂis a very 1mportant aspect to brain-based learnlng,_

‘ espec1ally if there is a memory of a spec1f1c experlence in
. their life that relates to- that emotlon

Every day'would 1nclude some type of journaling for

, Students, either 1n class or a551gned as homework Brain-
based learning stresses the importance of reflection to

: encourage a-deeper understanding. Each student had his/her
-own journal; I would not read this journal unless the
«-student turned it in to me. 1In the‘beginning, I noticed
that most students did not want to share;what was in their
journal, perhaps:due to a trust issue. However;.as‘time

- passed, students‘beganvaskingvme to read what theyfwrote'
whether‘it'be poetry, drawings, or just a letter to me, to
a parent, ortto a'friend:that‘would stay in-their‘journal.
1 gave students'paper‘clips to attach to their journals to
show where they:ended their Writing. The,purpose for'the

. paper clip was to allow the students their privacycwhile at
'ithe same time aflowing me to go into their journal to jot

down'ideaslor comments when I noticed a student doing
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something good og not:so'gooa, or ifwthéy barticipated well
in their groups;{This feedback would be'a source of
constructive criﬁicism on how té better them or to “pat
them on the‘backj” Almost‘always, if I w?ote in their
journals, they wéuld write back to me and give me feedback
. as to how fhey félt about a'partiCular class/lab session.
As.a teacher, I really enjoyed this because it was such an'
inséiring and cafing way to encoﬁragé stﬁdent'and teacher
learning. Brain-based learning'stresses theAimqutance of
trgst,and feédback betweeh.learneré and their facilitatorél
;Guidéd,imagery was something I alwaYs wanted to try
with my students'aﬁd was_very-skeptiqal on how it,ﬁould
work with the de;f learner. Because the deaf student
relies on their’vision, I could not -ask them to close thgir
eyes and‘“imaginé.” What I’did-do was‘pfior to our walk to
and from the aqueduct to collect wéter samples, I asked
students to place their hands in their-chkets,'to prevent
them from “talking” and signing to one gnothef, and walk
silently reflecting 6n:nafure and what»smé;ls, sights, and
colors'they obsérved,for the'duration of the Qaik which was
about 10‘minutes. Upon retu;ning'to the classroom, or if

they chose to bring their journal with them on the walk,

63



they WOuid journil_fqr‘about 10-15 minutes abOuf their

1
i

 expe:ienéé;
?Cutdoor\obsérvatibn énd'experimentation was easy to
intégfate_intoytﬁe éﬁ#iroﬁméntal éduéation lessons that we
were working-on;é Mpst 6f'the acfi#ities required_someftimg
outside.of'the cla%sfbom;'.Thié;ﬁas thgvfavo;ite‘tiﬁe for
my students; Thé{weafhér;wa§ co§pé:ative for thé;majority -
of the time. What réélly touéhedjme'were the spiritﬁai 
connectionsvthat;the studenfs had’diséussedﬂin théir groups
and té'me one on.one. B%ain-bééed learn;ng advocates time
~fo£ feflection, Which'inclﬁdéslspiritual inspirations; ‘As‘,
a group, the students decided they Qanted tbntake a tfiﬁ to
the ocean,‘so théy set up a project specifying what they
Qere going to doz collect sélt.héter samples, measure the -
amount of salini£§ and.turbiditQ in the water samples and
journal their fihdings: What they did not expect or plan.
fér was to have a spiritual connéction to)nature. Out of
’fhe nine studenes who went to tﬁe beach,_eight of them
commented to me;Qn how they see how nature comes together |
aﬁd how the-acffons of man,‘such as pollutiqﬁ, ovér |
‘fishing, and otﬁer environmental concefné can disrupt an
eritire ecosysteﬁ. This illustrated to me that the students

were gfasping the conéept ofthlistié interconnected
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relationships, aﬁother'vital compongnt Qf,braip—based
learnind; ’ i

In rgflectiﬁg on my general philQ;ophy of how
.students, specifically deaf studehts, should be taught, I
drew up é few quéstions that I wanted to answer as to the
effectiveness'of;integrating the brain-based principles and
strategies into ﬁy curriculum unit. -In the_following
paragraphs, I will discuss how theseSAqueétions were
addressed in the;unit, they are as'follows: First, can the
use ofltechnolog§ be integréfed intolthis unit? Most of
this unit integréted £echnology. Stﬁdents ﬁtilized the
Internet to cohd#ct searches on Qarious wateﬁ topics and
coﬁteht, which wés.covered during -the chrse‘of thé uﬁit.
I used an LéD préjectof alond wifh powe? point
presentationsAfrém my coﬁputer.station for note taking and
“demonstrations. :Studenfs usedvﬁicrosoft word spreadsheets
and templéteé foé’graphing data-gathered as well és for -
tyﬁing‘indiQidua;_and group presentations. Secohd,‘are-
theré alterﬁativé ways to éommunicate ﬁfhfou§h art, dance,
"Haesthetics, or d%ama) inﬂ£hié unit?'iThréughout this unit,
I integrated seﬁgral‘disciﬁlings into thé‘unit that was
" being taughfj Tﬂéﬁdisciplines that were integrated on‘a B

regular basis include language arts (reading, writing,
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ﬁournaling) as»wgll‘as ﬁath, social stﬁdies; some history,
~and somefculturai studies (Indians;viéw_éf,the iand/water).
Third, are the senses inteéfatédé"Due.té thelfact fhat ﬁhe
stuaents I teach are deaf, I utilized‘as‘ﬁuch of the senses
that I é&uld to enhancelfhéir léarning;:'Tﬁe students
themselves prefefred to do>“art$y4 kindslof things,
especially when planning fﬁeirlbfesentétiohs as well as in
their portfolios. and journals. yany students used'ro;e—
playing dramatics to heléxthe other studenté ﬁnderstand the
concept/é'being faught. In some of the lessons, I would
assign a task toieach_grouﬁ, This tésk was to_teach'a
specifid word or concept to the rest of the class after
discussion of ﬁhé lesson.>,This proved to be very effective
and gave me, as a teacher-avnew loock at how I could better
explain (via sigﬁ) concepts being presented. American Sign
Language (ASL) ié a very'visualllanguage and was helpful in
explaining concepts using visual imagery. Thefe were a few
_lessons that contained some'difficuit~to read and

- understand vocabﬁlaryvfor the students, due to their
difficulty in retaining the definition of challenging
vocabulary words. The students decided to make a bulletin

board as a whole group. This bulletin board depicted the
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%arious.talents of eachginaiQidual student blending‘into a
completé project;’it was wonderful to see this.

Fourth, AOes the plan for instruction address the needs of
all students? . The needs of the stﬁdents were addressed as
well as addressing the-vafious learning styles of each
étudent. I tried Very hard to incorporate different
strategies each day in oraerlthat I would reach and
accommodate the majority, if not all the students. 1In
order to make sure that I was teaching to both hemispheres
. of the brain, I ﬁsed right brain strategies such as using
imagery, visualized note taking, concept mapping, etc., as
well as left brain activities such as discussing concepts

. logically and intuitively. It is imperative to b;ain based
learning to utilize both hemispheres when you engage
students in learning. Fifth, is thefe an experience I can
structure that will deepén their understanding of the unit?
- Students learn best from;experience. In environmental
science, most of the lessons provide 6ppoftunities that
incbrporate hands on experiential learning. Going out into
the “field,” a‘m;jor pérf of envirénmental eduéation
provided the students with many bpbortunities to do’ various
activities which in&olved getting out of the classroom.

. Some lessons provided time for simple observational skills
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in the outdoors. The é£ﬁ&ent;:éoiiééfed water from
different parfs of the CaliforniétAqueduct and brought them
back into the laboratory for analysis of pH, sedimentatidn,
4 salinity,Adensity[ etc. Students were able to experience
firstAhand what was in the water samples through these
chemical experiments in the léboratory. While walking to
the site for water collection, I had the students Qalk to
the site with their hands in theif pockets (to prevent tﬂe'i
urge to talk/sign tq 6ne»another) and observe the natural
surroundings. Many of the studenfs really enjoyed this
activity and wrote down their experiences in their journal.
One student wrote about how fresh the air was, anotﬁer
wrote about the clouds, how he had never really noticed
them before, another wrote about the flowers they saw which
" initiated a talk on poisonous plants. This is something I
then incorporated on several of our “walks” to collect
water or on our observation walks. Students were also able
to view and visualizé what happens to water when it leaves
their homes, where it goes‘and how water is
treated/recycled for consumption by #isiting é water sewage'
tfeatmént plant.‘. Sixth, doés this unit provide for
studént sélf—eValuation? Thére are sevefal lessons that

provide for student self-evaluation. I also encourage
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studénts to “assess” their an learning by writing in their
science journals. If the students had any questiéns or
concerns that may not have been addressed in class, they
were often written in their journals. I would then either
give them the answer by writing back in the journal, or, if
it was a question,thaf I felt the entire class could
benefit from, I would present it to the class and we would '
have a group discussion in_which we would come up with the
anéwer as a group with teacher guidance. This way; the
teacher can also see how the students self—evaluate
themselves and provide feedback on how better to self
evaluate if there seems to be discrepancies. Seventh, will
this unif‘be stimulat;ng for the students? When I planned
this unit, I wanted a unit that would be based on the five
senses and is stimulating for my low achieving deaf
students. Normally, classes are held indoors with a visit
to the laborétory next door once or twice a week. However,
this year our lab is under construction and we were unable
to utilize the lab during this unit., With the unit being
on-environmental éducétioh, I was able to takg my sfudents
out doors into‘the enyifonment for‘most 6f my lessons,

which was‘well receiﬁed by them because it was something
different -than what was normally happehing . in their
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classes. In addition, the fieldtrips that we took enabled
the students to get out into the community to witness the
importance of being involved in é community working to
“clean up” our water resources.,

I received several comments from the students saying
that they really looked forward to my class because we
never took notes and never took tests!! Little did they
know that their journaling was the “new way of taking
notes,” their lab experiences'were their lessons, and their
group presentations, role plays, bulletin boards, internet
research, posters, etc were their “tests.” This encouraged
me and gave me more motivation to continue this unit with
my students. 1In fact, I extended this unit from six weeks
to last until the end of the year, another six weeks.
Eighth, how can the students and teacher be held
accountable in this unit? As with any type of unit in
which learning takes place, there needs to be teacher
accountability in finding out if the students are grasping
the concepts being taught. This is done initially as an
entry-level assessment in which student’s skills are
measured prior to the actual teaching of the unit to see
where the student is at in his/her learning. During the

course of the unit, periodic assessments are given in the
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fofm'qf roie—plays, éxperiential learning observation,
performance, partiéipatioh;‘Qrogp‘inVOlve@ent7in a
pfesentatidn'and 50, On with é ;ét qf~rub£ics deéigned for
-that'pérticular’leésonf  Afﬁéﬁléhe unit a’ summative
assessment wés given:to aséeéé éfudentu» |
knowledge/bompréhensioﬁ éf thé;gontéht piesented in the
unit. | - |

Students afelheld aCcountablewthrough_theldevelopment
of rubrics set up by fheméelves with the assisfance of the
teachers in order'.that they Undersfand and know exactly
what is_exbectéd in tﬁeir cooberation groups or for their
Apresentations. 'T#ese rubrics will also depiqt the “grade”
they will recgivé given a séecific c%iteria checklist that
is used~by boththe teachef‘and:théir peers (during
presentationé). iﬁ'édditioﬁ; fhere are diversejassessment
strategies fhat relate to the objectives of the éctivity.
'Extenéions fo?:each'éctiﬁity are provided which could be
anothér:aiternative ﬁqunof assessment as well.v |
Ninth, will‘st#déntsihqﬁe é:blendiﬁf»Work féfmats?-
Individuai,'pa;thér;;émali'gfbﬁp;1and whole'groﬁp? This
iﬁhit on enviropmeﬁtal educationvihvolfed‘variOus wérk
"fdrmats Qith théjstudenféi_aThis unit étressed the

iﬁpoftance”of_véfied WOrk.formats in order that all“ |
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learﬁing'leveis_and styleeeefgghe!etﬁdents.wepld be
.addreesed. I a;soﬁiecorporated?wofk'fefﬁats fe include
left ana,righ£ braiﬁeactivifies suggeefed'ih “How the Brain.
Learns” by Dr. David Sousa 1995f.r f essigﬁed various
individual assignments} moet{in#elving;w;iting;in their
Seience‘journal. I assigned partner groups when we
perfermed chemical'and sediment analysis on the wafer._
Small groups were aesigned when we went out iﬁ the field to
- collect water samples, take pictures, and do presentations.
Whole group formats were used in discussion, queetiqning,
and brainstorming content webs in relation to the unit.

‘The curriculum unit that was completed that iﬁtegrated
bfainfbased'principles‘andLstrategies included lessons that
were inquiry-based experiments that eneouraged curiosity.
This brain-based learning experience allowed the students
to witness and become involved participants in what they
were leerning, father'than listening to “lectures” on the
concepts. The lessons‘were also very good, since most of
the materials you needed to complete the lesson are readily
available in most classrooms. |

~Prior to starfieg the unit, I set up my classroom with
several poéters that depicted water, the California

watershed, water pollution, and the water treatment
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process. I utilized maﬁy sources'of visuéls in creating an
effective brain—bASed'learnihé environment for my étUdents,
These materiéls assistéd mejwhen'I_wouldlbring ﬁp the
Specific topiés on the postér;.wﬁéther itjis.pblIUtion,
where our'wa#er comés f?om;hqw'water is recycied, oi the
water cycle itself._‘ - |
Particulérlyﬂhelpﬁul wifh my deéf'students was the
integration of téchnology in the‘claSSropm_ When we
‘seaféhed the Intérnet as a group, I was éble to utilize my
'computgr and the LCD projector, which gave all of the
students an idéa of hoﬁ to use éearch engines,vand the www
for research purﬁéses t6 find ansWérs tofquestions that may
be unknown‘to them. The overhead projectof was ﬁtilized-
for any handouts that I had given to the students as well
as for fhe rubriéé. This wasAhelpfﬁl to_both the students
and m?self. _Tﬁe'deaf studenté catch on faster when visuals
(their handéuts/rubrics) are presented and explained és a
whole group activity; |
During the course of this uhit, I wéuld make it a
ﬁoint to get ouf of the classroom and into the environment. -
This encouraged the brain-based principle of i
interconnéctedness and the_search for meaning through li~
patterning.'The_studénts really enjpyed getting out of the !
73 ,
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dlaséroém,tﬁheQ.gspéciallylénjéyéd.ééﬁerél fielétripé fhat 
. were takénlfé the fb%;éWing sites:. Rivéfside;Mﬁnicipal
.Wgter Diétriéf} Wéte? Sewagé.tfeatmeht piant,'and Walkingi
fieldtripé tb the'California.Aqueduct‘behind our schopl in
severéi?aifferent quté,

| Thfbuéhoutbthe»unit, wé'took“water samples from
varioué}séufces; ipc;uding faucets, rainﬁater, spriﬁg
water,'mbuntain wa#er, énd so on to analyze. We aré
fortunaEe that the Célifornia aqueduct funs right behind
our school so we were able to venture out for “natufe
walks”_té take sahpleé of the water»in the aqueduct at
various points. We also went out again after the big raiﬁs
to seé if there was a difference of chemical composition in
the waﬁer (acid rain). The students were able to
.comprehend thé topic of aqid rain even»tﬁough they couldn’t
Seé‘it;?itﬂwas,ﬁeasurable when we used Ph strips in the
classfoom to see the difference. There were'timeé in the
.lésson~ﬁhén,I.had to do a lot of explanations, especially
when I introduced new Vocabu1ary words; this took a little-
longer than Iihad planned. The students needed é-lot of |
.assistancé ih retaining the vocabulafy so I ended up

integrating additional homework assignments that utilized

the vocabulary words. We»stfuggled'with this at first, and
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Ivréalizedlthat tﬁey:might;do bgtteery'méking,a classroém
bulletin board’with_the vocébﬁlar& words'so‘that they could
‘ utilizé/éeg*them on a aaily basis. The studenfs workéd
‘well together iﬁ c:eaﬁing'this bﬁlietin board by uéiﬁg a
<qumbinationqu picturés andfwords,to depict each difficuléj
qud:: Aé.ﬁherUnitlcontinued,‘I would have the students add:

the words that were difficult for themnto comprehend. -This

4endéd‘hphbeing an ungxpected,and unplanhed prqject that the

studenté-coﬁpleted asrpartAof:their,finalfasséSSmentl

. When searching_ﬁhé Ihterngt‘as a groﬁp, the stﬁdentS'
; féund:manyvéood webéites. Pearson lea;ning 6fféfé‘ |
exploration of fﬁe brain:at theif-websité, |
www,peafsoniéarning.toﬁ} a webSitelthat'offers'bréin
'expansién games.aS'well aé a virﬁual and reai museum»of"
science,'art,ﬁand human"perCeption er students of all ages

can be fOundsat>WWw.éxplOratoriumrorg;

www;jlcbrain.com/truth.html gives information on the truths K

"and dééeption of brain based learning; New Horizons, a
 nonprofit organization in Washington stqte}
www.newhOrizon.org/biab.html, offers.a brain iab where
studeﬁts can study the parts of the 5rain and its
functiéns; www.fﬁnderstahding.com/ttuth.html is another

website for activities on brain-based learning. A.good
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website for teachers is www.brains.brg, this website offers
practical classroom application of current brain-based
learning research.

I was unable to complete all of the lessons that were
planned due to many unforeseen circumstances that came up:
eleven days of sat-6 and STAR testing, IEP meetings,
assemblies, and so on.

I will summarize the results of the two methods of
gathering data:‘ the teacher questionnaire and the student
questionnaire. The teacher questionnaire was developed to
ensure that the teacher checklist for integrating brain-
based principles and strategies into existing curriculum
units was an effective tool. Table one details the answers
givén by the two evaluators of the teacher checklist, the
questions are taken from the questionnaire found in
Appendix D. The answers are a summary from the
questionnaires that each evaluator was asked to complete

and can be found in Appendix F.

Table 1. Teacher Questionnaire Results

QUESTIONS ON TEACHER CHECKLIST Evalua { Evalu
tor 1 ator

2

1. The information from the 1 1
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checklist is understandable.

2. The information from the
checklist is practical. I can see
implementing these ideas into my
existing curriculum. '

TEACHER COMMENT: EVALUATOR 1: “Many
good teachers already do these
things in their classrooms, however,
it was helpful to be able to check
off these areas when planning a
unit.” ‘

3. The information from the unit
outline is understandable

4, The information from the unit
outline is practical. I can see
implementing these ideas into my
existing curriculum.

5. The questions on the
guestionnaire are at the student’s
level.

6. The questions on the
questionnaire are understandable.

7. The questions, in your opinion
would yield valid results on the
student’s reaction toward brain-
based learning. "

8. The combined documents provide
me with new information about how
learning occurs and offers effective
brain-based learning strategies.

9. The combined documents promote
creativity in teaching and in
learning.

10. The combined documents provide
the means for an interconnected and
interdisciplinary brain-based
curriculum,
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In summafy, tabié o;é indicates to meléhat questions
one thfough five and qﬁestions'eight through 10 yielded
significant results that conclude that the teacher
checklist for integrating bfain—based'principles and |
strategies into existing curriculum would be a successful
‘tool in assisting a teacher. Evaluator one’s comment on
question number two, “Many good teachers a;ready do these
things in fheir classfooms, hbwever, it was hélpfui to be
able to check-off these areas when planning a unif,“
indicates to me that the checklist is hiéhly effective when
evaluafing.how té integrate the braih—based principles into
existing curriculum. |

Table two consists of responses of both evaluators of

the teacher checklist.

Table 2. Additional Information Responses
Additional Evaluator 1 Evaluator 2
information Response Response
questions g :

11. The most
helpful part of
the combined
documents is

because

“This checklist
has afforded me
many idea’s on
how I can use

- [Cynthia’s ideas

‘into my business

‘education class.”

“The teacher
checklist
assisted me in
planning a
brain based
unit.”

12. If I could
[add, or delete

| “The in-service

'“I would not

change.

that you did with
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to any part of us, helped anything, you
the checklist, clarify what was did a good
curriculum unit, on the work.”

or student checklist.”

questionnaire, I

would add

because

The two teachers, who evaluated-the checklist,
commented on how'they enjoyed my presentation on how to
integrate brain-based principlesland strategies into
existing“curriculum. As stated by one of the evaluators:
QThis checklist has,afférded me many ideas on how I can use
some of Cynthia’s ideas into my business education class
and the in-service that you did helped clarify what was
sféted,gn fﬁé checklist.” Another evaluator stated: “I
feél-thét many gbod tééchers already do these tﬁings in
théir”cigssrooms;'howéﬁef,;it was helpful to be able to
"chgck‘off’these7afeas when planning a unit, especially now
.with éil of the standards we.are rquired'té integrate as
well.” ‘ConseQUently, there were minimal ;eviSions made on
fheistudent questionnaire as well aé the teécher cﬁecklist,
" mainly spelliﬁg and grammatical errors.

Below is a table that compiles information from the
student questionnaires numbers one through twelve, and

numbers one through eight. Thé questions are stated and
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the number shows how mahy§student$ chosé the following:
one = strongly agree, two = agree, three = disagree, and

four = strongly disagree. This‘questionnaire can be found

. in Appendix E.

Table 3. Student Questionnaire Results

Question from student | 1 2 3. ]

questionnaire | strongly | agree | dis- | strongly
agree | agree | disagree
1. I enjoyed the unit 6 2 1
lessons being taught. _ o
2. The assignments & | - 5 3| 1
| projects were easy to S
understand. ,
3. This unit was very - : 1 8

stressful in terms of
assignments/projects.

4. This unit was very B 2 7
stressful in terms of .
test '
{ taking/assessments?

5. It was easier to 6 3
understand the concepts
being taught in this .
unit compared to
earlier units. .
6. The cooperative 5 4
‘collaborative group
that you were in was
effective in helping
you understand the

' concepts. being

|1 addressed? , . :
7. You had less = 8 1
| anxiety during this
‘unit in comparison to
previous units.
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8. You had. some
confusion as to what
your role was in the
learning process.

9. You were given
clear expectations
(rubrics) for your
assignments and
assessments.

{10. Journaling and
{ reflecting on your
learning ‘experiences
‘benefited you in
learning concepts.

11. I feel I benefited

greatly from this type
| of learning process.

12. I would like to

see other subject units|

set Up in the same , - -
manner as thlS '

env1ronmental educatlon; .

unlt

1.‘ Adequate-and
natural lighting.

12. Comfortable. room
temperature.

,3._ Your class work 1s'

displayed in the .
‘classroom,

4. Learning

" | opportunities are

| challenging.

5. Individual
'differences being .
respected and valued.’

6. Decreased stress:
level in class -
(elimination of pop -
quizzes, competltlve
grading) .

7. Variety of .
technqlogy_resources
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(computer, internet,
LCD projectors, smart
board, net television,
etc.).

8. Being able to 7 1
participate in planning
criteria and scheduling
projects and
assessments

As depicted in table three, the majority of the
students strongly disagreed to the question “this unit was
very stressful in terms of assignments/projects” as well as
the question “this unit was very stressful in terms of test
taking/assignments.” This is significant, since the major
barrier to learning is a stressful sifuation which can
cause downshifting. These results clearly show that
downshifting would not occur when the brain-based
curriculum is being used. Another significant finding is
that most students strongly agreed’with these statements:
question seven “you had less anxiety during this unit in
comparison to previous units,” question nine “you were
givgn clear expectations (rubrics) for your assignments and
assessments,” question eleven “I feel I benefited greatly
from this type of learning process,” question twelve “I
would like to see other subject units set up in the same

manner as this environmmental education unit,” in the second
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part of the questionnaire; question five “individual
differences being respected and valued,” question six
“Decreased stress level in class (elimination of pop
quizzes, competitive grading)”, question seven “Variety of
technology resources {(computer, internet, LCD projectors,
smart board, net television, etc.)”, and question eight
“Being able to participate in planning criteria and
scheduling projects and éssessments.”

Table four is the results of activities that were most

enjoyable to the students during the unit being presented.

Table 4. Student Activity Preferences Results

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

Completing power point presentations as a
partnership

Group internet searches

Integration of Art into unit

Group and partner laboratory experiences
Outdoor classroom (going outside to
observe, collect samples, and experiment).

Ul [ 0| 0[] =] O
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As table four shows, the majority of the students
preferences were the following strategies: journaling,
collaborativé groups, assisting and participating in
planning the curriculum unit, creating bulletin boards,
conducting group internet searches, group and partner
laboratory experiences, and outdoor classroom education
'(getting_out of the classroom to observe, collect data, and
experiment) .

The student questionnaire is supported and validated
by the brain-based rationale. This validation was extended
though the students’ input and comments upon completion of
the curriculum unit. The nine students who participated in
this curriculum unit were asked to fill out a
questionnaire. The questionnaire was signed to the
students as a group due to their limited English
proficiency to ensure that each question asked was
understood and would yield a valid result. Students
responded with comments such as “I love not having to take
tests,” “I don’t usually have fun in class cuz it is too
serious and I felt like I learned more in this class than I
have in other boring classes.” The conclusions and
implications of these results will be discussed in Chapter

five.
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CHAPTER FIVE
CONCLUS IONS AND IMPLICATIONS

This chapter will dlscuSS“the conclu31ons taken frOm'”
the evaluatlons for the final project and w1ll address the
. 1mpllcat10ns of the entlre research prOJect in regards to
the profes51on‘of teachlng the deaf.

The final project consisring of a teacher checklistv
for 1ntegrat1ng braln based learnlng pr1nc1ples and
strategies and the sample proposed brain-based curriculum
unit ls.lntended to promote the analysls of 1nstruct10nalh
practices in a classroom for deaf chiIdren, inspire.
creativity,'encourage ingenuity, and’stress the importance
of motivation in learning. This project provides a
practical approach to integratihg the brain based
principIes_and strategies into existing curriculum for the
deaf. |

The teacher checklist is.supported and validated by
the brain-based principles. This.validation is extended
into the curriculum unif outline, which offers ideas on
integrating soﬁe brain based strategies as well as ideas on
how to integrate‘the disciplinesAsuch as math,_hisfory,

social studies, art, and other'sﬁbjects.‘
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Tﬁé'principle'imp;ication,of this project is to
encqpraée educatbfs to shift’tﬁéir‘téachipg styleS'froﬁ‘the
,linear tradition§l ways tblthéImulti;diféétionai,
diveréified,‘andmintegf§§éd’waysﬂqfib;éinﬁbaséd léarhing{

. -This prbject,eﬁcouraées teaéhé;s»Lo’éhift:the‘learning X
eﬁvironment.from being teachéf pentered tq béing
rdiffefentiated, éonstructivist, éﬂdrstudent centered
learning environments.

| As the data ffom cha§ter four depi¢ts, the majority of
the students enjoyéd the curriculum upit thaf was based on
the twelve braiﬁ—based_principles of learniné. The data
shows that the Sfudents updefstood'the assignments and had
clear'éxpectaﬁions on those aséignments;' They feit that’
fhe cooperative group was an effective instrument in their
learning, despite the fact‘that fhere was a bit of
confusion as‘to their individuél roles in those cdoperatiVe
1earning»groups.: In my 6pinion, the most significant pieée
of inforﬁation}is that thefdatg clearly shows is that the¥é '
was very.iittle étress.fof students, if ény, in addition to
, iésé-anxiety'infrelation.to iearqiﬁg;and teét taking. The
students"data stressed that’ﬁosﬁ agreed that they should
be included in ali ?lanning-stégés-offthéir lea;ning in

addition to the importance bediéplaying their work.
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Students provided po;ftivéifeedback‘t$ mé-regatding thei;'A
.énjoymént'of the”Ystfesslffgé; éﬁfiiéﬂmenﬁ5dﬁriné this .
‘projedt, mosﬁly the regult‘of‘ermai ;;Adi&ionél téstiné'
.feChﬁiqﬁés beiﬁg “thrown'but;f bafé:aiso:depidts that the
Lstudéntswdésire_apd-wéiébﬁe‘bhaLiénginé'dpbortunities,
respecftéf thei;'diffefénéeé;aand tﬁé integratioﬁ'of
: technoibgy; All bf.the'datafc§lleCted clea;ly proVides
informétion in reiation-t6 béttef'sfﬁdent pe:fprmance,
lowér st:ess'levels; aﬁd a ﬁon—threatening environment; all
powerfulhéomponents.of'é brain-based learning environmeﬁt.
Whilé teaching this brain-based integrated curricﬁlum
unit,‘I ;ealized.thaﬁ what is most enjoyable about
environmental edﬁcatidn is that it provides teachers with
ideas’@n “action érojects” which can be“UQed to stimulate
-the stﬁdents inﬁolveﬁent in the community while‘at the same
timé working on resolving, helpihg ér fixing a current
environméntalﬂproblem‘ih théi;'commuﬁity; a very powerful
strategonf brain-based learning. ' However, in this unit, I
was unable to incorporate an “action project” due to time
. and planning limitations; ,
What I would‘do,differentiy'nekt time is to do an
ohgoihgfiesson oﬁ charting samples from the entire

California Aquedﬁct from our school all the way to the
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beach: This-would be a fieldtrip that .wouvl.c'l laét the
entire day, once>during the fall, once in the spring, and
once in the winter to observe éﬁy measurable chénges in
relation to seasons. This would then provide the
opportunity for students-to'seé the differenceé of water
samples collected close to 6ur.sqhodl as opposed to the
sémples collected ﬁeaf the beadh‘(pH, sélinity,
sedimentation, etc.) inféddition'to a lohg—term study. I
wouid also set up groups info:der that.the students bettér
understand their roles in the éroﬁp,‘perhaps bf using
stﬁdents from this project to model thé group dynamics for
the current students.

'Becausé our new»laboratory was being remOdeled, I was
concerﬂed thaf-I WOuld-nofhbe able. to completé many of the
1abofa£9ry experiengés thét“the Project WETlre;omﬁendéd and
‘What_the‘C§iif0rnia ;tandards requirgd. What was nice
aboufythe Pféjéct‘WETfactivities and-lab.eXperiﬁéntSV is
that m@ét of them could be cogdﬁéted iﬁ ;he classroomyor'
“at the site” with liftle:orlnd-problém/Changeé. Next.&gar
whén,our,iabvis up aﬁa-ruﬁning'l wOuid iike:tbfutiliie the . 
lab‘to‘its fﬁllést by’cpndﬁcting ﬁoreAthroth reéearch‘in

the lab involving'the-Watgi samples. .
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One thing thaf woﬁld be done différéntly is that more
time~Woﬁld be allotted for introductiop'of the»concepts of.
‘ envifohmental education.énd its'holiStic nature. i'would‘
have téken moré'timé with my students to introduce fhe
‘subjecf'ratﬁer th§n “diving.straight'inf_with activities.
These findings‘haGe‘iﬁpottanﬁvimplications for >
teachers of the deaf in develdéing:thinking and learﬁing
skills fér ourfdeafzstudehts.:'A‘teacﬁerCS‘job is,to..
o:cheéfrate learning so that many aspects‘of ;éarnihg are -

engaged as possible.
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TEACHER CHECKLIST FOR PLANNING A BRAIN-BASED

INTERDISCIPLINARY UNIT

When planning an integrated curriculum unit that
integrates.the brain-based principles in addition to other
interdisciplinary subjects to any type of students at any
grade level, always remember the three important factors of
an effective learner centered environment: Relaxed
alertness, orchestrated immersion into complex experiences,
and active processing. These factors are explained in
detail under the heading “results.”

Principle one: The brain is a living system.

00 Look at each student not as a machine that we pour
information into, but rather as a complex whole
being who benefits from the entire learning
experience, not just what we tell him or her.

Principle two: The brain/mind is social.

0 1Is the unit taking into account the social
relationships and human interaction that have an

impact on learning?
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_Principle{three:;1Theisearch for'meahing~is innate.

b Is the unif designed td'ailoh‘fof'ﬁefsépal‘and
meaningful processiﬁé’of an experiénce or
éxpe:iences? o

O 1Is the iearnér aétivély'précéssiﬁd} consolidating,
and internalizing the information in a personal,
méaningful, and C6nceptually coherent manner?

00 Does the experience immerse thé learne? in
multiple; complex interactive experiences

(orchestréted immersion) ?

Principle four: The search for meaning occurs through

patterning.

‘D Dogé the unit fit together naturally?

| Are concepts rather than facts being addressed?
The core patterns of how life works depends on
organiziné‘ideas/concepts rather than memorization

of facts. i

0 .Does the unit take into consideration that new
ideas are the new.patterns'that 1earner§ need to
understand? |

0 Does the unit -integrate the arts to enable the

learner to examine patterns? Patterns that occur
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naturally are: héxagbns,,branches;'meénderings,
spirals, and explosions. These patterns can be
integrated easily into the arts.

Principle five: Emotions are critical té,patterning.

0 Does this unit take into consideration fhe feelings
and emotions of the learners? Each learner comes to
us with feelings/emotions tied té past experiences.

We naturally interpret new experiences in terms of our
past éxperiences.

O Does this unit build oﬁ experiences in order that
complex/in depth concepts are learned?

Principle six: Every brain simultaneously perceives

and creates parts and wholes.

0 Does this unit integrate the wholes and parts of
the concept being taught?

0 Does this unit explore holons? Explore stories

and/or projects? There is a natural sense of

wholeness and connectedness to these strategies that

should be encouréged in brain-based learning.

[lIs art and science integrated into this unit? Art

and science reinforces the need to teach in a way that

allows for the parts and wholes to interact
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continuously. 4This.relationship of parts to wholes is

crucial to pattern detection.

Principle seven: Learning involves both focused

attention and peripheral ﬁerceptidn.

O Does this unit take into consideration‘the fact
'that learners are continually écanning their
lcontext, being attracted by outer events yet being
driven by what interests and moti&ateé us?

_d il As.a téacher, do you take int§~consideratioﬁ the
‘relafionship between you and your studénts;‘the
’relationshib ybu have with other adults; the design
of the buildings; the atmosphere of the school and
classroom; sensory iﬁput such as the use Qf light,
sound, art, and music; thé environment being
~intellectually stimuiating; the life gnVironment'of

. your learners and so on?

0 1Is the leérning environment one that is enriched

and encoﬁrages iéarning? Is it comfortable, caring,

~and relaxed?

o4



Principle 8: . Learning always .ihvolves conscious and

uﬁcOnscious'prégesses;

D"As a teacher, héve you develdped_mindfulnéss? Are
YOu aware‘of four lea;ners"needs énd of what is
happening in the classroom? Do you take the time to
observe what is going on, gnd learn from £BOSe
'experiences?: . | | |

0O Does this unit encourage the power of uncoﬁscious
pfoceésing'fhrqugh use of»the:conscious miﬁd?
D’Does_this unit encourage all.participénts to have an
“open mind”? This is vital fovboth learning énd
téaching._ |

1 Does this u#itlalldw for creéti&e'prqblem solving?
Do you as a teacher help learners,f¢rmulat¢ questiéns
of réal’and personal inte;est?; Does this unit allow

the learners to have and process relevant experiences?

Principle nine: We have at least two ways of

organizing memory.

0 Does this unit combine rote learning and more
complex experiences? Both memory Systems are needed;
however, teachers need to set thé_conditions for how

effectively learners use the systemé: The key is to-
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be able to embed new information and skills in the
coﬁtext of real and‘édmplex2éxpefiénées. Learners
. must loqk‘for meaning,Iﬁhich‘requiresifhem to use

their locale meméry’§ystem ih conjuncgion'with new

information.

'Principle ten: Learning is dgvelqpmenfal.

[0 Does this unit build on fouﬁda£ion$§,

O Does this‘unit enriéh thé'éxper;ence‘fof'each
learner? Is the learning environment complex,
stimulating, énd safe? Experience changes the
physiological'structure énd opefation of the brain.
0 Do the students_observe you, the téacher, using
critical thiﬁking skills, persevere in tense
situations, and dempnstrate a love for learning?

O Does this unit integrate the qualities that we want
to devélop in 6ur learﬁers?

-'Principle eieven: Cdmplex learning is enhanced by -

chéllenge and inhibited by threat associaﬁed with a

sense of helplessness oOr fatigue.
O bDoes this unit ignite the learner’s intrinsic

‘motivation?
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Does this unit empower'fhe learner? . Is the learner

given genuine choices and an active role in his or

her learning?

Does this unit allow for authentic assessment of

.student learning? Testing without the traditional

paper/pencil, multiple-choice methods.
Does this unit allow for feedback between the

learner and the teacher?

"Does this unit allow the learner to take risks in a

safe environment?

Principle twelve: Every brain is uniduely organized.

O

Does this unit take into consideration the
differences in all learners by building community
among the le#rners and encourage creativity through
complex projects and experiences?

Does this unit promote the use of journaling to
allow participants time to record personal
reflections on classréom experiences and other
contributing factors?

Does this unit allow for group collaboration, which
takes into consideration the different skills that

each individual brings into the group?
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APPENDIX B:

BRAIN-BASED CURRICULUM UNIT OUTLINE
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CURRICULUM UNIT SET UP: 6-WEEK UNIT
1) Physical and Chemlcal Characterlstlcs of Water 1 %
weeks

a. Adventures in dens:Lty (25)
b. Water Olympics (30)
c. Hangin’ together (35)
d. Is there water on zork (43)
e. Molecules in motion (47)
f. Water match (50)
g. What’s the solution (54)
‘h. Feeling the heat make my molecules dance (117)

2) Water is Essentlal to Llfe 2 weeks
a. Aqua bodles {63)
b. Aqua notes (66)
" ¢. Lets even things out (72)
~ d. The life box :(76) _
e. Life in the fast lane (79)
f. No bellyachers (85) '
g. People of the bog (89)
" h. Poison. pump (93) _
i. Salt marsh players . (99)
j. Super sleuths (107)
k. Thirsty plants (116)
1. Water-address (122)

3) Management 1 1/2 weeks
. One in a bllllon Water (93) :
b What runs off the school grounds (115)
c. Who is responsible for water (123)
d. Delta Dilemma (151)
e. The Price is right (175)

4) Experlments
a. Sedimentation, rates
b. PH testing of’ water samples taken from aquarlum,
ralnwater, faucets, waterway, etc.

‘c. Survey a local waterway
d. Water pollut:Lon and water plants
e. Chlorination: How much is just enough

. f. How to read your water meter (165)

'5) Assorted Activities
a. Earth’s sponge (129)
- b. How groundwater moves (133)
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c. The aquifer (137)
d. Precipitation (173)

IMPLICATIONS OF INTEGRATING BRAIN-BASED LEARNING INTO
ENVIRONMENTAL EDUCATION:

Activities should promote touching,  seeing, feeling,
and smelling as ways for gathering information about
the environment. :
Activities should offer students of differing
cognitive abilities the opportunity to participate and
succeed.
Student’s use of art forms and media can provide
valuable information concerning their knowledge of and
attitudes toward their environment.

Discussion and guided questioning by the teacher may
promote understanding of environmental phenomena as
they relate to their experience.

Activities may deal with several variables and promote
the search for logical relationships

Activities that emphasize predicting will be
developed. .
Activities should provide opportunities for making
moral decisions on a basis other than what is right or
wrong for one as an individual.

Activities should promote the formulation of
hypotheses based on data and the development of means
for testing them.

Activities will be developed around more complex
issues to be resolved through group processes.

Activities should promote choice and dec151on—mak1ng
in a context of responsible action.

GOAL OF CURRICULUM UNIT:

To foster clear awareness of, and concern about,
economic, social, political, and ecological
interdependence in urban and rural areas.

To provide every student with opportunities to acquire
knowledge, values, attitudes, commitment, and SklllS
needed to protect and improve the environment.
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To create new pattérns'of beﬁavior of individual.
students, groups of students, and society as a whole
towards the environment.

OBJECTIVES OF CURRICULUM UNIT:
To help students acquire an awareness and sensitivity
to the total environment and its problems.
To help students gain a variety of experience in, and
acquire a basic understandlng of, the environment and
its problens,.
. To help student acqulre a set of values and feelings
of concern for the environment and the motivation for
actively participating in environmental improvement
and protection.

To help students acquire the skills for 1dent1fy1ng
and solving environmental problems.

To provide students with an opportunity to be actively
involved at all levels in working toward resolution of
environmental problems.

' OVERVIEW OF UNIT: :
I am developlng an environmental education program at

my school, which I am hoplng will be approved and
incorporated into a science class to be offered here at

Below is an outllned version of the program I would

llke to 1n1t1ate.

Why is it 1mportant to have an environmental educatlon
program at CSDR?

a. Environmental education is almed at produc1ng
c1tlzenry that is knowledgeable concerning the
biophysical environment and its associated
problems, aware of how to help solve these
problems, and. motlvated to work towards their
solution.

b. Environmental education offers motivating and

- relevant content, is interdisciplinary in nature,
addresses a variety of learning styles which will
accommodate all students, utilize cooperative
groups in learning concepts, and rely on

' connectedness between people and nature.

102.



II. Program idea:

a.

b.

Program should be learner focused, based on the
known developmental characteristics of learners
in grades K-12. .
Program should be holistic, - considering natural,
built, technological, and social environments
wherewith encompasses economic, political,
cultural, ethical, and aesthetic aspects.
Program needs to be universally oriented, not
only for the ecosystem of Earth, but also for the
entire universe.
Program needs to be future oriented,
demonstrating concern not only for the present
inhabitants of Earth, but for future inhabitants
as well.
Program needs to be issue oriented, examining
issues through all perspectives: 1local, state,
regional, national, international, and universal.
Program needs to be action oriented, directly
involving participants in the resolution of
problems and issues.
Program needs to be continuous, serving students’
in all subject areas at all grade levels.
Program must be interdisciplinary, drawing its
content from all disciplines.
Program must be experience oriented, employing a
diverse array of learning environments and
instructional approaches, utilizing direct
experiences whenever possible.

i. (Engleson, page 6)

III. Rationale for having an environmental education
program at CSDR: .

a.

Scientists bring our attention to problems such
as global warming, ozone layer depletion, deserts
consuming agricultural land, endangered species,
etc. The only solution to the crisis of
environmental problems is sustainable
development, development that seeks to meet the
needs and aspirations of the present without
compromising the ability to meet those needs of
the future. This can be met through
environmental education of students K-12.
Teachers need to prepare students to become
citizens who will be able to effectively

103



participate in decision-making processes with the
leaders of our country. They need to understand
how environmental, economic, and social systems
function and then realize that environmental,
economic, development, and social issues are
inseparable, and recognize that opportunities
exist in which they can participate.

IV. Overview of goals and objectives of an environmental
education program:
a. The goals of an environmental education program
are as follows:

i. To foster clear awareness of, and concern
about, .economic,; social, political, and
ecological interdependence in urban and
rural areas.

ii. To provide every person with opportunities
to acquire the knowledge, wvalues, attitudes,
commitment, and skills needed to protect,
and improve the environment.

iii. To create new patterns of behavior of
individuals, groups, and society as a whole
towards the environment.

b. The objectives of an environmental education
program are as follows:

i. Awareness- to help social groups and
individuals acquire an awareness and
sensitivity to the total environment and its
problenms.

ii. Knowledge- to help social groups and
individuals gain a variety of experience in,
and acquire a basic understanding of, the
environment and its problems.

iii. Attitudes- to help social groups and
individuals acquire a set of values and
feelings of concern for the environment and
the motivation for actively participating in
environmental improvement and protection.

iv. Skills- to help social groups and
individuals acquire the skills for
identifying and solving environmental
problems.

v. Participation- to provide social groups and
individuals with an opportunity to be
actively involved at all levels in working
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towards résolution of énvironmental
problems.

V. Brain-based strategies that will be used in teachiﬁg
environmental education:

a'

J.

k.

Hands on learning experiences through problem
solving and project based activities

Team teaching across the disciplines when
possible and as much as possible.

Adaptations to be made to individual students and
their unique skills and abilities.

Development of knowledge, understanding, and
appreciation for the environment, community, and
natural surroundings

Pursuit of student questions will be highly
valued

Curricular activities rely on primary sources of
data and manipulative materials.

Students will be viewed as thinkers with emerging
theories about the world.

Teachers behave in an interactive manner,
mediating the environment for their students.
Teachers seek the students’ point s of view in
order to understand students’ present conceptions
for use in subsequent lessons.

Assessment of student learning is interwoven with
teaching and occurs through teacher observations
of students at work and through student
exhibitions and portfolios.

Student work is primarily in cooperative groups.

VI. Curriculum materials to be used in our environmental
education program:

a.
b.
c.
d.

e.
f.

g.

h.
i.

Project WILD

Project Aquatic

Project Learning Tree

Teaching Basic Skills Through Environmental
Education Activities

California Environmental Education Guide (ERIC)
Compendium for Integrated Waste Management and
Used 0il (CA Department of Education)
Compendium for Water Resources (CA Department of
Education)

Conserve Water

Project WET

105



Taking Action (Project WILD supplement)
Focus on Risk (Project Learning Tree supplement)
WOW! The Wonders of Wetlands

The Ways of the Watersheds

San Diego: World in Harmony

Earth, the Water Planet

Always a River

Water Wisdom ’ _

California Class Project

Environmental Science Activities Kit
Groundwater Study Guide

Groundwater Education

Every Drop Counts

California’s Water Problems

H20-2010

Hands on Environmental Science Activities
The Geography of Water '

VII. Expected outcomes of having an environmental education
program

a.

b.

c.

Citizens/students will be educated and
demonstrate responsible environmental behaviors.
Citizens/students will be environmentally
literate

Citizens/students will demonstrate environmental
sensitivity toward the environment and its
problems. They will develop beliefs, values, and
attitudes that positively affect the environment.
Citizens/students who will have in depth
knowledge of issues the environment faces.
Students will identify issues and sources;
understand the impact of communities and people’s
culture, attitudes, and values. They will
understand the difficulties that communities have
in resolving environmental issues, etc.
Citizens/students will use problem-solving skills
when investigating issues.

Citizens/students will develop good citizenship
skills in the form of taking action. Students
will understand the need for taking action, will
be able to identify action categories (political,
legal, or eco-management). Students will also be
able to examine case studies and as an individual
or group take action.
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g. Citizens/students will develop an internal locus
of control. Thinking that their actions make a
difference vs. external locus of control.
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GROUP RUBRICS
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RUBRICS FOR COOPERATION GROUPS:

Objective: To utilize a cooperative group assessment
strategy that is fair to each student while providing
motivation for the group to complete the task as a whole.

Technique: The group grade is determined according to a
rubric. Consideration is given to at least three
parameters such as Content, Representation, and
Presentation. The following values are assigned to each of
these areas:

4 3 2 1
Content Students Students Students did Vague
answered all answered all not cover all expression of
components components of components the issue
of the task the task with
clearly unclear
conclusions
Represen- Content Content Content Some content
tation expressed expressed missing expressed, yeét
clearly with clearly with connections unclear and
a variety of . missing unresolved
modalities connections
between
components
Presen— All students Most students Some students Some
tation participated participated did not disruptions or
in signing signing and participate inappropriate
and organization and it was solutions; off
presenting was good hard to task behaviors
the understand
materials, part of the
signing presentation
clearly and
cooperating
in the
delivery of
the
presentation

Grading Scale: 12=A+, 11l=A-, 10=B+, 9=B, 8=B-, 7=C+,
6=C-~, 5=D, 4=D-, <3=F
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Master’s Project Evaluation Form
Dear Participating Teacher,

This evaluation form is used to assess the attached
master’s project, which includes a Teacher Checklist For
Integrating Brain-Based Principles and Strategies Into
Existing Curriculum, a Brain-Based Curriculum Unit
Outline, and Student Questionnaire. Please respond to
all questions according to your professional expertise.
Your suggestions and comments are important and
appreciated.

Thank you for your assistance with this project.

Cynthia Szabados, CSUSB Graduate Student

Directions: Please indicate the extent to which you agree
with the following statements. A space is provided for
your comments after each statement. Please attach
additional paper if needed.

1=Strongly Agree 2=Agree 3=Disa§ree 4=3trongly Disagree

Regarding the Teacher Checklist only:

1. The information from the checklist is understandable.
1 2 3 4
Comments

2. The information from the checklist is practical. I can
see implementing these ideas into my existing curriculum.

1 2 3 4
Comments
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Regarding the Brain-Based Curriculum Unit Sample:

3. The information from the unit outline is
understandable. P :

1 2+ 3 4
Comments :

4. The information from the unit outline is practical. I
can see implementing these ideas into my existing
curriculum.

w1 2 3 4
Comments

Regarding the Student Questionnaire:

5. The questions on the questionnaire are at the student’s
level. :
1 2 3 4
Comments

6. The questions on the questionnaire are understandable.
1 2 3 4
Comments

7. The questions, in your opinion would yield valid
results on the student’s reaction towards brain-based
learning.

1 2 3 4
Comments

Regarding the Teacher Checklist, Brain-Based Curriculum
Unit Outline, and Student Questionnaire as a combined
document:
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8. The combined documents provide me with new information
about how learning occurs and offers effective brain-based
learning strategies.

1 2 3 4
Comments

9. The combined documents promote creativity in teaching
and in learning. ‘

‘ 1. 20 43 4
Comments '

10. The combined documents provide the means for an
interconnected and interdisciplinary brain-based
curriculum.

1 2 3 4
Comments : o L

Additional Information:

11. The most helpful part of the combined documents is
because

12. If I could add or delete to any part of the checklist,
curriculum unit outline, or student questionnaire, I would
add because

Thank you for completing and returning this evaluation!
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STUDENT QUESTIONNAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4= Strongly disagree

1 2 3 4

1. I enjoyed the unit
lessons being taught.

2. The . , _
assignments/projects were
easy to understand.

3. This unit was very
stressful in terms of
assignments/projects.

4, This unit was very

{ stressful in terms of
test taking/assessments? .
5. It was easier to
understand the concepts
being taught in this unit
compared to earlier
units.

6. The
cooperative/collaborative
group that you were in
was effective in helping
you understand the
concepts being addressed?
7. You had less anxiety
during this unit in
comparison to previous
units.

8. You had some
confusion as to what your
role was in the learning
process.
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9. You were given clear
expectations (rubrics)
for your assignments and
assessments.

10. Journaling and
reflecting on your
learning experiences
benefited you in learning
concepts.

11. I feel I benefited
greatly from this type of
learning process.

12. I would like to see
other subject units set
up in the same manner as
this environmental

education unit. "

COMMENTS :

Please check which of the following activities you
enjoyed most during this unit?

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

Completing power point presentations
as a partnership

Group internet searches

Integration of Art into unit

Group and partner laboratory
experiences

Outdoor classroom (going outside to
observe, collect samples, and
experiment) .
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Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important 4= Not important

1 2 3 4

1. Adequate and
natural lighting.

2. Comfortable room
temperature. . , .
3. Your class work is
displayed in the
classroom.

4, Learning
opportunities are
challenging.

5. Individual
differences being -
respected and wvalued.
6. Decreased stress
level in class
(elimination of pop
quizzes, competitive

| grading) .

7. Variety of
technology resources
(computer, internet,
ILCD projectors, smart
board, net television,
etc.).

8. Being able to
participate in
planning criteria and
scheduling projects
and assessments
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Master’s Project Evaluation Form
Dear Participating Teacher,

This evaluation form is used to assess the attached
master’s project, which includes a Teacher Checklist For
Integrating Brain-Based Principles and Strategies Into
Existing Curriculum, a Brain-Based Curriculum Unit
Outline, and Student Questionaire. Please respond to
all questions according to your professional expertise.
Your suggestions and comments are important and
appreciated.

Thank you for your assistance with this project.

Cynthia Szabados, CSUSB Graduate Student

Directions: Please indicate the extent to which you agree
with the following statements. A space is provided for
your comments after each statement. Please attach
additional paper 1f needed.

1=Strongly Agree 2=Agree 3=Disagree 4=Strongly Disagree

Regarding the Teacher Checklist only:

1. The information the checklist is understandable.
2 3 4

Comments

2. The information from the checklist is practical. T can
see implementing these ideas into my existing curriculum.

1 2 3 4 '
Comments Many good teachers already do these things in
their classrooms! However, it was helpful to be able to
check off these areas when planning a unit. -
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Regarding the Brain-Based Curriculum Unit Sample:

‘3. The information from the unit outline is

understandable.
‘@ 2 3 4

4. The information from the unit ocutline is practical. I
can see implementing these ideas into my existing

curriculum.
o - oo

Comments

Comments

Regarding the Student Questionaire:

5. The questions on the questionnaire are at the student’s

level.
_ ® 2 3 4
Comments

6. The questions on the qtfitionnaire are understandable.

1 3 4
Comments

7. The questions, in your opinion would yield wvalid
results on the student’s reaction towards brain-based
learning.

L O =
- Comments

Regarding the Teacher Checklist, Brain-Based Curriculum
Unit Outline, and Student Questionaire as a combined
document:

8. The combined documents provides me with new information
about how learning occurs and offers effective brain-based

learning strategies.
| @ 2 3 4
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Comments

9. The combined documents promotes creativity in teaching

and in learning. ; :
C£> 2 3 4

Comments

10. The combined documents provides the means for a
interconnected and interdisciplinary brain-based

curriculum.
@ 2 3 4

Comments

Additional Information:

11. The most helpful part of the combined documents is
because

this checklist has afforded me many ideas on how I can use
Cynthia’s ideas into my business education class.

12. If I could add or delete to any part of the checklist,
curriculum unit outline, or student questionnaire, I would
add because

The inservice that you did with us helped clarify what was
on the checklist.

Thank you for completing and returning this evaluation!
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Master’s Project Evaluation Form
Dear Participating Teacher,

This evaluation form is used to assess the attached
master’s project, which includes a Teacher Checklist For
Integrating Brain-Based Principles and Strategies Into
Existing Curriculum, a Brain-Based Curriculum Unit
Outline, and Student Questionaire. Please respond to
all questions according to your professional expertise.
Your suggestions and comments are important and
appreciated.

Thank you for your assistance with this project.

Cynthia Szabados, CSUSB Graduate Student

Directions: Please indicate the extent to which you agree
with the following statements. A space is provided for
your comments-after each statement. Please attach
additional paper if needed.

1=Strongly Agree 2=Agree 3=Disagree 4=Strongly Disagree

Regarding the Teacher Checklist only:

1. The information om the checklist is understandable.
‘ 2 3 4
Comments

2. The information from the checklist is practical. I can
see implementing these ideas into my existing curriculum.

2 3 4
Comments
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Regarding the Brain-Based Curriculum Unit Sample:

3. The information from the unit outline is

understandable.
@ 2 3 4
Comments:

4. The information from the unit outline is practical. I
can see implementing these ildeas into my existing

curriculum.
G) 2 3 4

Comments

Regarding the Student Questionaire:

5. The questions on the questionnaire are at the student’s

level. (
1) 2 3 4

Comments

6. The questions on(f?e guestionnaire are understandable.
1 2 3 4

Comments

7. The questions, in your opinion would yield valid
results on the student’s reaction towards brain-based

learning. ,
@ 2 3 4
Comments /

Regarding the Teacher Checklist, Brain-Based Curriculum
Unit Outline, and Student Questionaire as a combined
document:

8. The combined documents provides me with new information
about how learning occurs and offers effective brain-based

learning strategies.
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Comments

9.. The combined documents promotes creativity in teaching

and in learning. ,
(E> 2 3 4

Comments

10. The combined documents provides the means for a
interconnected and interdisciplinary brain-based

curriculum. -
(§> 2 3 4
!\\)

[

Comments

Additional Information:

11. The most helpful part of the combined documents is
because

The teacher checklist assisted me in planning a brain-
based unit.

12. If I could add or delete to any part of the checklist,
curriculum unit outline, or student questionnaire, I would
add because

I would not change anything, you did a good work

Thank you for completing and returning this evaluation!
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree ,

1. I enjoyed the unit lessons X

being taught.

2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in | X
terms of assignments/projects.

4. This unit was very stressful in X

terms of test taking/assessments?

5. It was easier  to understand the X
concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X

this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. T feel I benefited greatly X
from this type of learning process.
12, I would like to see other X

subject units set up in the same
manner as this unit.
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COMMENTS :
I FELT LIKE I LEARNED MORE IN THE CLASS THAN I

HAVE IN OTHER BORING CLASSES.

Please check which of the following activities you
enjoyed most during this unit?

Journaling X

Portfolios (learning logs)

Guided imagery

Collaborative groups X

Planning unit X

Creating bulletin boards

Completing power point presentations as
a partnership

Group internet searches X
Integration of Art into unit

Group and partner laboratory X
experiences

Outdoor classroom (going outside to X
observe, collect samples, and

experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important

, 1L{2(3!4
1. Adequate and natural lighting. X
2. Comfortable room temperature. X
3. Your class work is displayed in the X
classroom.
4., Learning opportunities are
challenging.
5. 1Individual differences being X
respected and valued.
6. Decreased stress level in class X
(elimination of pop quizzes,
competitive grading).
7. Variety of technology resources X
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(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Being able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree

1. I enjoyed the unit lessons X

being taught.

2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4, This unit was very stressful in X

terms of test taking/assessments?

5. It was easier to understand the X
concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during . X
this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process. -

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on . X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process.

12. I would like to see other
subject units set up in the same
manner as this unit.
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COMMENTS : |
I LOVE NOT HAVING TO TAKE TESTS!

Please check which of the following activities you
enjoyed most during this unit?

>

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

R A R

Completing power point presentations as
a partnership :

e

Group internet searches

Integration of Art into unit

b et

Group and partner laboratory
experiences

Outdoor classroom (going outside to X
observe, collect samples, and
experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important '

112|134
1. Adequate and natural lighting. X
2. Comfortable room temperature. X
3. Your class work is displayed in the X
classroom.
4, Learning opportunities are X
challenging.
5. 1Individual differences being X
respected and valued.
6. Decreased stress level in class X
(elimination of pop quizzes,
competitive grading).
7. Variety of technology resources X
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(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Being able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree

1. I enjoyed the unit lessons X
being taught.

2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4. This unit was very stressful in X

terms of test taking/assessments?

5. It was easier to understand the [X
concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
groupAthat you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X
this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning
process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process.

12. I would like to see other X
subject units set up in the same '
manner as this unit.
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COMMENTS : ,
I DON/T USUALLY HAVE FUN IN CLASS CUZ IT IS TOO
SERIQUS. This class was fun!

Please check which of the following activities you
enjoyed most during this unit?

Journaling X

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

Completing power point presentations as
a partnership

Group internet searches

Integration of Art into unit

Group and partner laboratory
experiences

Outdoor classroom {going outside to X
observe, collect samples, and
experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important

Adequate and natural lighting.

b

1.

2. Comfortable room temperature.

3. Your class work is displayed in the
classroom.

4, Learning opportunities are X
challenging.

5. Individual differences being X
respected and valued.

6. Decreased stress level in class X
(elimination of pop quizzes,
competitive grading).
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7. Variety of technology resources
(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Being able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4
disagree

Strongly

1. I enjoyed the unit lessons v X
being taught. '
2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in
terms of assignments/projects.

4. This unit was very stressful in | X
terms of test taking/assessments?

5. It was easier to understand the X
concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X

this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process. ’
12. I would like to see other X

subject units set up in the same
manner as this unit.
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COMMENTS:

Please check which of the following activities you
enjoyed most during this unit?

Journaling

Portfolios (learning logs)-

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

el bl bl Ll kI IVIEY:

Completing power point presentations as
a partnership

Group internet searches

Integration of Art into unit

|

Group and partner laboratory
experiences

Outdoor classroom (going outside to X
observe, collect samples, and
experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important

112(3(4
1. Adequate and natural lighting. X
2. Comfortable room temperature. X
3. Your class work is displayed in the X
classroom.
4. Learning opportunities are X
challenging.
5. 1Individual differences being X
respected and valued.
6. Decreased stress level in class X
(elimination of pop quizzes,

135



| competitive grading).

7. Variety of technology resources
(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Being able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree

1. I enjoyed the.unit lessons X

being taught.

2. The assignments/projects were X
easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4., This unit was very stressful in X
terms of test taking/assessments? '

5. It was easier to understand the X

concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X
this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process.
12. I would 1like to see other X

subject units set up in the same
manner as this unit.
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COMMENTS :

Please check which of the following activities you
enjoyed most during this unit?

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

it o

Creating bulletin boards

Completing power point presentations as
a partnership

Group internet searches X

Integration of Art into unit

Group and partner laboratory X
experiences

Outdoor classroom (going outside to X
observe, collect samples, and
experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important

112 | 314
1. Adequate and natural lighting. X
2. Comfortable room temperature. X
3. Your class work is displayed in the
classroom.
4., Learning opportunities are X
challenging.
5. Individual differences being X
respected and wvalued.
6. Decreased stress level in class X
(elimination of pop quizzes,
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competitive grading).

7. Variety of technology resources
(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Being able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. TIf you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree

1. I enjoyed the unit lessons _ X

being taught.

2. The assignments/projects were ' |X

easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4. This unit was very stressful in X

terms of test taking/assessments?

5. It was easier to understand the X
concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X
this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning
process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process.
12. I would like to see other X

subject units set up in the same
manner as this unit.

140



COMMENTS :

Please check which of the following activities you

enjoyed most during this unit?

Journaling

Portfolios {(learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

Completing power point presentations as

a partnership

bl e e e e e

Group internet searches

Integration of Art into unit

Group and partner laboratory
experiences

P e

Outdoor classroom {(going outside to
observe, collect samples, and
experiment) .

Please rate the importance of these

factors in your

opinion which were conducive to your learning:

1= Very important 2= Important 3=
4= Not important

Somewhat important

112 3 14
1. Adequate and natural lighting. X
2. Comfortable room temperature. X
3. Your class work is displayed in the | X
classroom.
4. Learning opportunities are X
challenging.
5. Individual differences being X
respected and valued.
6. Decreased stress level in class X
(elimination of pop quizzes,
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competitive grading).

7. Variety of technology resources
(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Being able to participate .in
planning criteria and scheduling
projects and assessments

142



STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4
disagree

Strongly

1. I enjoyed the unit lessons X

being taught.

2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4. This unit was very stressful in X
terms of test taking/assessments?

5. It was easier to understand the X

concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X

this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process.
12. I would like to see other X

subject units set up in the same
manner as this unit.
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COMMENTS :

Please check which of the following activities you
enjoyed most during this unit?

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

bl P el e Pl o

Completing power point presentations as
a partnership

Group internet searches

Pl et

Integration of Art into unit

Group and paritner laboratory X
experiences

Outdoor classroom (going outside to X
observe, collect samples, and
experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important = Important 3= Somewhat important
4= Not important

112|314
1. Adequate and natural lighting. X
2. Comfortable room temperature. X
3. Your class work is displayed in the X
classroom.
4. Learning opportunities are X
challenging.
5. 1Individual differences being X
respected and wvalued.
6. Decreased stress level in class X
(elimination of pop quizzes,
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competitive grading).

7. Variety of technology resources
(computer, internet, LCD projectors,’
smart board, net television, etc.).

8. Being able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.

1= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree

1. I enjoyed the unit lessons X

being taught.

2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4, This unit was very stressful in X

terms of test taking/assessments?

5. It was easier to understand the |X
concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaberative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X

this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. TI feel I benefited greatly X
from this type of learning process.
12. I would like to see other X

subject units set up in the same
manner as this unit.
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COMMENTS:

Please check which of the following activities you
enjoyed most during this unit?

>

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Rt g B e

Creating bulletin boards

Completing power point presentations as
a partnership

Group internet searches

Integration of Art into unit

>

Group and partner laboratory
exXperiences

Outdoor classroom (going outside to X
observe, collect samples, and
experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important

1. Adequate and natural lighting.

2. Comfortable room temperature.

ST N

3. Your class work is displayed in the
classroom.

4. Learning opportunities are X
challenging.

5. Individual differences being X
respected and valued.

6. Decreased stress level in class X
(elimination of pop guizzes,
competitive grading).
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7. Variety of technology resources
(computer, internet, LCD projectors,
smart board, net television, eftc.).

8. Beling able to participate in
planning criteria and scheduling
projects and assessments
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STUDENT QUESTIONAIRE

Directions: Please indicate the extent to which you
agree with the following statements. If you have any
comments please write them in the “comments” area.’

1= Strongly agree 2= Agree 3= Disagree 4= Strongly
disagree

1. I enjoyed the unit lessons X

being taught.

2. The assignments/projects were X

easy to understand.

3. This unit was very stressful in X
terms of assignments/projects.

4. This unit was very stressful in X
terms of test taking/assessments?

5. It was easier to understand the X

concepts being taught in this unit
compared to earlier units.

6. The cooperative/collaborative X
group that you were in was
effective in helping you understand
the concepts being addressed?

7. You had less anxiety during X

this unit in comparison to previous

units.

8. You had some confusion as to X
what your role was in the learning

process.

9. You were given clear X

expectations (rubrics) for your
assignments and assessments.

10. Journaling and reflecting on X
your learning experiences benefited
you in learning concepts.

11. I feel I benefited greatly X
from this type of learning process.
12. I would like to see other X

subject units set up in the same
manner as this unit.
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COMMENTS :

Please check which of the following activities you
enjoyed most during this unit?

Journaling

Portfolios (learning logs)

Guided imagery

Collaborative groups

Planning unit

Creating bulletin boards

bl Rl B Rl ks Bl e

Completing power point presentations as
a partnership

Group internet searches

b e

Integration of Art into unit

Group and partner .laboratory X
experiences

Outdoor classroom (going outside to X
observe, collect samples, and

experiment) .

Please rate the importance of these factors in your
opinion which were conducive to your learning:

1= Very important 2= Important 3= Somewhat important
4= Not important

1. Adequate and natural lighting.

2. Comfortable room temperature.

b e

3. Your class work is displayed in the
classroom.

4. Learning opportunities are X
challenging.

5. Individual differences being X
respected and valued.

6. Decreased stress level in class X
(elimination of pop quizzes,
competitive grading).
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7. Variety of technology resources
(computer, internet, LCD projectors,
smart board, net television, etc.).

8. Belng able to participate in
planning criteria and scheduling
projects and assessments
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