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ABSTRACT OF THE THESIS

Collecting, Analyzing, Interpreting:

Using Mathematical Graphs to Promote ASL and English Academic Language
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Many new technical and mathematical jobs require that Deaf and hearing

students have excellent critical thinking and interpreting skills to support théra i

workplace. This curriculum sought to increase Deaf students’ critical thinking,



analysis, and interpreting skills through the use of mathematical graphs in the
classroom while incorporating the English and American Sign Language (ASL
academic language that students need to interpret the graphs. The studenightpent e
days working with various types of graphs (pictographs, line plots, bar graphs, and
Venn Diagrams) and learned different ways to collect data including magisg li

filling out surveys, and interviewing their peers. As a culminating prdjest ¢reated
their own graphs using the data they collected from their peers, wroisteng|
sentences to describe the graph, and presented them in ASL to the class. An
evaluation of the curriculum suggested that students experienced differendtype
graphs and methods of collecting data, developed the skills needed to analyze
mathematical graphs from a set of data, improved their understandingplo$ gnethe

real world, and were able to discuss their graphs in ASL and English as showrr by thei

final projects.



l. Introduction and Overview

Educators of deaf students rely on a variety of teaching theories andistrate
to achieve academic success. Deaf students, who do not have Deaf parents, are non-
native English language learners (ELL’S) by nature and, depending on their
educational program, also use a visual language to communicate ideas, wants and
needs. Most deaf students have parents who can hear and use a spoken language at
home with their children. Some parents learn sign language or oral methods to
communicate with them at home, but not all parents do this, which yields somewhat
difficult parent-child communication. Hearing students, however, often have
interactions with their parents where parents will ask them what they think about
something or will explain things in more detail to give their children background
knowledge or inferential skills. For example, a parent might say that he thinks it
might rain because it is cloudy outside and it usually looks cloudy right befonesit ra
Parents model these inferential and critical thinking skills for theidienl Deaf
students may not have access to certain inferential and critical thinkirggbechuse
of the language barriers at home. As teachers we can address this isslyebgire
exposing deaf students to this type of language and skills using Amenggan Si
Language in the classroom.

During my experience working with deaf students in a total communication
classroom where teachers used both American Sign Language (ASL) aisth Bhgl
the same time to communicate with students, | saw that students were oftktoaske
answer questions and when asked why or how they arrived at the answer, they were

often confused. Some students were unable to explain their answers. This indicates



that they had not learned critical thinking and inferential skills at home or swhool
possibly academic language as well. This thesis aims to improve deaf students
critical thinking, analytical, and interpreting skills through the use of a bidihg
curriculum.

This curriculum is innovative because it is bilingual in approach and uses the
students’ natural curiosities as motivation for learning. It offers a handppynach
through activities that motivate, excite, and encourage students to grow rmdTlba
students will learn graphing, critical thinking, analysis, and interprekitig that can
transfer to other academic disciplines including science, English, readingstorg.hi
Additionally, they will learn the academic language needed to talk about thertproje
in both ASL and English.

The curriculum I will introduce here has five goals. The first goal is for
studentgo experience different types of grapfiihere are many different types of
graphs that we use in and outside of school. There are line plots, bar graphs, pie
graphs, Venn diagrams, pictographs, and many more. Each graph has a different
purpose and appearance and students will learn to identify the various types and the
information they convey.

The second goal is for studetmsexperience methods of collecting data
Through the curriculum lessons, students will create their own survey questions and
collect data. Students will learn how to create a survey for use during an interview
where they will videotape or record responses. There are many differentoways

collect data for an inquiry project, and this curriculum implements many of them



My experience working with deaf students has taught me that some students
lack well developed critical thinking skills. Acquiring these skills requires
encouragement and nurturing. Developing analytical skills with graphs is useful
because it involves using critical thinking skills in a cognitively demanding xipnte
which will transfer to other content areas such as science and social studies.
Therefore, the third goal of the curriculum seekddwelop skills needed to create and
analyze mathematical graphs from a data s&tudents will create graphs for their
final presentations.

The fourth goal of the curriculum is tievelop the academic language
necessary to discuss graphs in ASL and written/spoken English using higher level
thinking skills This curriculum includes activities to teach students the academic
vocabulary and skills needed to talk about graphs with each other and for their
presentations to the class. Students will experience a comfortable and mb@rthge
environment in small cooperative learning groups to practice the acadaguadge
through peer communication. In addition to presenting the results of their student
interviews and surveys to the class they will write an English summalngiof t
findings. Teachers can use the small discussion groups and presentations to gauge
students’ learning throughout the whole process.

Lastly, this curriculum aims anproving students’ understanding of the use of
graphs in real world situationsMany students wonder why they are required to solve
certain kinds of math problems in school, and they do not see the importance,
longevity, and necessity of learning such skills. However, newspapers, news

magazines, textbooks, television news, and informational reports are inundated with



graphs of various kinds. Deaf students need to know that graphs are everywhere, they
are important, and that they will encounter them in their daily lives beyond school

The curriculum is based on four key learning theories: cooperative learning,
multiple intelligences, Basic Interpersonal Communication Skills/Civgn{cademic
Language Proficiency (BICS/CALP), and authentic instruction. Duriag th
curriculum, students will participate in cooperative learning activittyeg/orking
together in small heterogeneous ability groups to complete a task wherdlthey w
encouraged to discuss their graphs and surveys together. By working in small
cooperative learning groups, students will develop interpersonal skills and will
motivate each other to complete group learning activities.

Many school programs traditionally test students’ linguistic and legical
mathematical skills in the form of standardized testing. While importamnigatdized
tests should not be the end all in assessing students’ achievement. Many students are
musically very talented, but do not possess the same linguistic abilitiesvideke
students who are linguistically talented might not have great abilitiesisic or
visual-spatial forms. The activities in the curriculum incorporate Gardmbegsry of
Multiple Intelligences, which states that students have many methods oh¢eanai
teachers should capitalize on students’ different abilities and talentsttathesolely
tapping into linguistic or logical-mathematical skills. In this curricuktodents will
be engaged in various types of learning engaging their diverse abilidiesdavidual
intelligence types including logical-mathematical, linguistic, visyetial, and

interpersonal intelligences.



The curriculum is also based on James Cummins’ theory of BICS/CALP
(1996). According to this theory, students learn BICS (or Basic Interpérsona
Communication Skills) naturally, assuming language input is constant, througlethe us
of social cues such as gesturing, facial expressions, and pointing. BICS isynot ver
cognitively demanding but incorporates many contextual aides. In contrashtstude
learn CALP (or Cognitive Academic Language Proficiency) througiaix
instruction in the classroom. CALP is more cognitively demanding and may provide
fewer contextual cues to assist in understanding. During the curriculum stwdents
be using BICS when they conduct interviews with each other about their everyday
interests and CALP when they communicate with peers and teachers about their
graphs during context embedded activities. Also, students will use CALP when they
analyze and interpret the results of their surveys and present their gréiphslass
using appropriate math vocabulary.

Lastly, the curriculum includes authentic instruction and learning, ageacti
first associated with Fred Newmann (1993). Authentic instruction exposes sttalent
teaching that is meaningful and lasting rather than instruction that isvglaadtl does
not last beyond classroom assignments. To incorporate this teaching pradecesst
will engage in meaningful, hands-on, experiential learning by creatingothai
inquiry project including a survey and interviews with peers during data totiec
Students will communicate with their peers and make real-world connections by
searching magazines, newspapers, and textbooks for graphs to use for an @dtivit

of this will occur in a positive learning environment. Through experiential legarnin



and authentic instruction students will make connections and develop skills that they

can take with them beyond the classroom.



Il. Bilingual Approach to Deaf Education

Bilingual education has many theories, ideologies, and practices. There are
many different types of programs for hearing minority students who ateslng
Language Learners (ELL’s). These programs, while important arctiegdor
hearing students who are learning English as a second language, are ot alway
appropriate for deaf students. After a discussion of these programs, bailssdithe
departure points for deaf students.

Until 1974 when the landmatkau vs. NicholsSupreme Court case deemed
them a violation of minority children’s Civil Rights, minority children weaaght in
submersion programs, where teachers spoke English 100% of the time in a “sink or
swim” environment. However, the modern era of English as a Second Language
(ESL) instruction began when that court ruled that students need accesdiéal certi
teachers of English as a Second Language (ESL) in order to improve thehEng|
skills.

In response to the need for ESL instruction, two new programs emerged. The
first program, ESL pullout, pulled ELL students out of their mainstream English
classrooms, where they were mixed with native English speakers, and brought them
together for 45-minute learning sessions with other ELL students. During these
sessions, students were exposed to explicit English instruction from an ESédcert
teacher. The second program, called Structured Immersion, promoted English
acquisition through sheltered English lessons where a trained teachereaistruct
students using Specially Designed Academic Instruction in English (SDAIle

hope was that students would learn both the English language and academic content at



the same time. These two programs focused on English acquisition but did not
advance the development of the students’ native languages. The Bilingual Education
Act of 1968 sought to address this problem by providing funding for bilingual
education and provided a way for schools to offer bilingual education without
violating segregation laws (Bilingual Education Act, 2009).

Hearing ELL students communicate at home with their parents in their native
language (or L1), but communicate at school in English (L2). trEmsitional
bilingual methodvas a way to promote students’ L2 acquisition while maintaining
their L1. The goal of transitional bilingual programs was to “help children keep up
academically, while moving them as expeditiously as possible into theskngli
mainstream” (Crawford, p. 43). Thus, this program was called the ‘early-exit
bilingual program. Another method, called Developmental Bilingual Education, was
created as an alternative.

Developmental Bilingual Education is sometimes called ‘gradual-exitate-
exit’ bilingual education because ELL students get instruction first innlaéve
language and the amount of English instruction is gradually increased while L1
instruction is eventually decreased. Instruction in English begins in mathiandesc
because they are visual and easier to understand in English and eventually students
learn all subjects in English. Through this model, students get instruction that is
additivein approach where both languages are seen as necessary.

The last bilingual program of interest here is the Two-Way Bilingual
Education program. In this program, native speaking Spanish and English students (or

two other spoken languages) are in the same classroom. There is a futl@epéra



the languages; that is one language is not translated into the other lamgleigethe
students learn but rather, instruction occurs in one language at a time. Thésstude
are mixed together in heterogeneous ability groups so that they can help each othe
with assignments. There are two versions of this program: the 90/10 model and the
50/50 model. In the 90/10 model, teachers use Spanish for 90% of their instruction in
kindergarten and first grade and use English for 10% of the instruction. For each
subsequent grade level change fréhd & grades, there is a 10% increase in
English instruction and a 10% decrease for Spanish. For 4th-6th grades, the
breakdown is 50% in each language. The students acquire both languages through
dual instruction. In contrast, in the 50/50 model, each language is used for 50% of the
day, and the students learn all subjects in both languages throughout all grade levels.
With all of these bilingual programs available one might ask: Where do deaf
students fit? Deaf students, due to their inability to hear, present a unique situation.
They do not completely fit into the Developmental Bilingual programs or the Two
Way Bilingual programs because they will not eventually “drop” or deerédze ASL.
In her book entitled “Rethinking the Education of Deaf Students”, Sue Livingstone
(1997) states, “... when Deaf students acquire communicative competence in both
ASL and English, ASL will still be the language that best fits the consdraf the
visual/gestural modalities both expressively and receptively” (p. 10). Shemgoes
say that “even after knowledge of English has been sufficiently developed and
becomes part of a student’s sign competence, English in signs should not replace ASL
as the language of instruction” (p. 10) nor are students “exit[ed] out of ASteslas

into mainstream classes where only English is used” (p. 10). Thus, not all models of
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bilingual education that work for hearing students work for deaf students. However,
deaf students still need a bilingual approach to their education so they can be
successful in both the English and ASL communities. Next, | will present three
arguments for a bilingual approach to educating deaf and hard of hearing stodents:
research-based, one pedagogical-based, and one socio-cultural-based.

Because deaf children cannot hear spoken language, they need a visual-spatia
language that fits their linguistic and cognitive needs. Bilingual educativocates
state that ASL “is easy to acquire and provides deaf children with a sdiid firs
language” (Singleton, Supalla, Litchfield, Schley, 1998, p. 18). As a first lgagila
can provide the literacy skills necessary to transfer to a second languags. Jame
Cummins’Interdependence Theo(Bilingualism, 1986) explains this rationale:

To the extent that instruction in Lx is effective in promoting

proficiency in Lx, transfer of this proficiency to Ly will occur provided

there is adequate exposure to Ly (either in school or environment) and

adequate motivation to learn Ly (p. 87).

In the 1960’s linguists established the validity of ASL as a full-fledged.kzoe

(Stokoe, Casterline, Croneberg, 1965). Thus, one can assume that the skills learned in
ASL will transfer to English just as the skills learned in any other agguwould.

Mayer and Wells (1996) have argued against this claim, saying that becdudedsS

not have a written form, it cannot benefit from the Interdependence Theory because
students cannot read ASL and transfer their skills to written English. On the other

hand, several studies on reading achievement, literacy, and writing have slitjtpeste

the Interdependence Theory with respect to ASL and English is valid.
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The literature suggest that deaf children with deaf parents outperform deaf
children with hearing parents in school on reading tasks even though ASL does not
have written form (Meadow, 1968; Quigley & Frisina, 1961; Stevenson, 1964;
Stuckless & Birch, 1966). Padden and Ramsey (2000) looked at reading achievement
in deaf students from a residential school using ASL-based teaching methods and a
mainstream school using a Total Communication method. One hundred and thirty five
students participated in the study and data consisted of student records and@uwores fr
their SAT- Reading comprehension, SAT-HI, and SAT-Math computation tests.
Padden and Ramsey looked at parental hearing status, age of onset of deafoéss, age
detection of deafness, degree of hearing loss, ethnicity, and age addicatienal
contact. They found that skill in fingerspelling correlates with readingesscas well
as the ability to translate initialized signs, which are ASL signs tivat ddaandshape
corresponding to the first letter of the English word. They found these skills “are
more likely to be found among deaf children who have grown up with ASL as with
those with deaf parents, but they are also used by other children who perform well on
tests of ASL ability” (Introduction, para. 6).

Strong and Prinz (1997) explored whether ASL skill is related to English
literacy development in deaf children. One hundred and sixty deaf children with no
other handicaps between the ages of 8 to 15 years old were recruited foutheirist
total of 40 students had deaf parents and 115 students had hearing parents. The
students were divided into two age groups: 8-11 years old and 12-15 years old and
were given English and ASL literacy tests as well as a nonverbasitQThle English

tests included: a comprehension of English vocabulary, sentences, and paragraphs; a
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productive vocabulary test; an English syntax test for sentence writiniieab#ind an
English written narrative produced by the students based on a child’s picture book.
ASL tests included: a story comprehension task where students watchactaleati
signer telling a story and answered questions about the story; a alassifie
comprehension test; a time marker test; and a map marker test.

The results of the ASL and English subtests were standardized and each
student was given a total English and ASL skills score. Strong and Prinz found that
children with higher ASL skills had higher English skills. They also found that whe
ASL skill level was held constant there was no difference in performansedrethe
deaf children with hearing parents and those with deaf parents. Strong and Prinz
further stated that “Deaf children’s learning of English appears to bé&oefi the
acquisition of even a moderate fluency in ASL” (p. 45). From this study it seeins tha
a plausible bilingual program that develops and maintains ASL and English,
regardless of parental hearing status, has much to offer deaf students.

Hoffmeister, de Villiers, Engen, and Topol (1997) looked at the relationship
between English reading and writing skills, comprehension and production of what
they called “through-the-air” English in simultaneous sign and speech, and
comprehension and production of ASL syntactic and semantic features. Fifty deaf
participants ranging in age from 8 to 16 years old met the study’s qualifications
including: age of onset of deafness, decibel loss, and completed all subsets of the
testing. The participants went to one of four schools, all using Total Commanicati

methods of teaching; some were day schools and some were residential schools
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Fourteen of the students had deaf mothers and 12 of the 14 had two deaf parents. The
remaining 36 students had hearing parents.

The students were tested on a range of tests including: the Stanford
Achievement Test (SAT-HI), which has been normed with deaf students, the Rhode
Island Test of Language Structure for comprehension of English senteratarst, a
sentence production test, and an assessment of ASL skills using a variety of video
based tasks. The authors found that students who had sophisticated knowledge of the
structure of ASL also had high English reading achievement. Thus, the authors
concluded that a “mastery of higher level skills in both ASL and Englishtédesithe
development of good reading skills in English” (Conclusion, para. 1).

These studies underscore the importance of bilingual methods when educating
deaf students. Students must have a high level ofa@IEnglish skill level in order
to achieve high English reading skills. Deaf students, as well as all studasts,
have pedagogical instruction in an environment that promotes learning. Bilingual
education for deaf students provides such an environment, where through a natural
visual language, students learn English, which then facilitates communicatnotievit
hearing majority. Next, | review some pedagogical arguments for balirapaf
education.

Krashen'sAffective Filterhypothesisn second language learning (in
Crawford, 2004) described how certain factors can impede students’ abilityrto lear
He talked about a theoretidainguage Acquisition DevideAD) in the brain that is
modulated by affective factors. According to Krashen, there are thteesfétat

determine how we acquire a second language: motivation, self-confidence, and
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anxiety. For example, low motivation and high anxiety blocks language inhé to t
LAD whereas high motivation and low anxiety allows language input to the LAD. If
students do not feel motivated to learn in their classroom, they tend to seek less
language input and have a high Affective Filter. Similarly, students withdtw s
esteem and/or low self-confidence, or with high anxiety will have a highamrgstr
Affective Filter, causing input not to arrive at the LAD in the brain.

Teaching styles and the environment the teacher provides for deaf students can
greatly affect how students learn. The learning environment should be intgract
challenging, and exciting and should allow students to express themselves
linguistically when they feel ready to do so. Teachers can give studentimrmste
think about an answer rather than “cold calling” on students who have not
volunteered. When teachers call on students and they do not know the answer, their
self-esteem and confidence could drop, yielding increased anxiety, whickadato la
high Affective Filter. Another strategy is to have students discuss thag vdéh a
partner or small group before asking for volunteers to report to the class. iscuss
with peers can lead to increased confidence in linguistic skills as welligistenisito
the accuracy of possible responses. Students may be more likely to offer aninsw
they are in agreement with their peers’ answers. Additionally, languageaimghut
classroom material must be comprehensible to students in order for them te @cquir
Teachers can utilize visuals in the form of posters and drawings in theolas®
help students connect with new material, which may augment feelings of coefidenc

Cummins and Swain’s theory Glomprehensible InpyfL986) is language that

contains some new element such that the learner understands it due to linguistic,
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paralinguistic, or situational cues, and/or world knowledge. In other words+Li§ “i

or information that a student already knows plus a little more that the studemodoes
yet know. The student can still process the information because the new input is
comprehensible in that it includes some sort of additional cue. One practical way of
making input comprehensible in the classroom is using Total Physical Response
(TPR) activities where students use their bodies to learn new language eptsonc

For example, to learn the concept “under”, students can physically get undkroa des
table so that they understand what it means to be under something. Another strategy
for making input comprehensible is using visual representations of concepts such as
diagrams, charts, graphs, acting, and theater.

Cummins’ (1986) framework lists four factors that empower or disable
minority students: incorporating the minority culture and language into tb&ratan;
community participation; pedagogical assumptions and practices in th@gclassnd
the assessments used in the classroom. He suggests that schools can promote
‘additive’ or ‘subtractive’ bilinguality depending on how they incorporate these
factors. An additive bilingual model for deaf education uses ASL in the classroom
and incorporates students’ cultures by portraying them positively, rather than
negatively. For example, teachers can bring deaf community members into the
classroom through guest lecturers, dancers, entertainers, book readde|essrand
deaf poets. The additive model supports a pedagogy that requires student involvement
in activities rather than promoting passive learners in the classroom andykets hi

expectations for student achievement.
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Finally, teachers in an additive bilingual model for deaf students assess
students using a broad array of authentic as well as standardized assessment
Teachers analyze students’ work samples, language logs, informal reading
assessments, and writing samples to determine the students’ abilsy [€lae results
inform teachers of next steps in planning. Incorporating the additive appraach int
bilingual education is important because students feel their language amd atsdt
valued and have a positive self-image, which in turn enables more learning. When
students feel empowered, they can learn better and participate moia thiy
educational process.

The Swedish Deaf bilingual program (Mahshie, 1995) is an example of a
bilingual program that incorporates the four factors that empower studentstinathe
disable them. It starts with early family intervention in which doctors make hom
visits to check infants’ hearing and if the infant is deaf they assemble ateam
counselors, Deaf community members, audiologists, and teachers to inform the
parents of their child’s hearing status. The team provides educational program options
So parents are able to make informed decisions regarding the best educatierfal rout
their child. Most parents choose to put their child in a deaf residential school.
Regardless of what route they choose, both the children and parents are required to
learn Swedish Sign Language (SSL) and interact with the Deaf communityengt
who go to one of the six deaf schools get access to deaf and hearing signing teachers
and plenty of language interaction. The Swedish Deaf bilingual model empowers
Deaf students by giving them access to language and culture throughidetiehe

Deaf community, and paraprofessionals at the school.
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The Swedish model also incorporates critical pedagogy in the classroom and
invites Deaf community participation. The children learn to read using ‘Adam’s
Book’, which is a book about the adventures of a healthy and happy deaf family.
They watch a signed translation of the book in SSL and then teachers stop the video
and discuss it. This method exposes the children to the content before they read it so
they have background knowledge prior to moving on to read the book. The book is
used multiple times and children learn various versions as well as other shories.
addition to learning SSL and written Swedish, children learn all of the same subject
and material that the compulsory hearing students learn and generallypeitfer
at grade level or one year behind the hearing students. Families with deachrielr
required to go on outings and camping trips with the Deaf community where gamilie
can interact in a positive way with other signing Deaf children and adults.

Assessments in the Swedish classroom take on many forms. Because Deaf
children are learning written Swedish and are learning SSL simultaneously, the
teachers in the Deaf schools allow students to express their ideas inmartlgdgrcan
(written Swedish or signed Swedish). This gives students the opportunity to choose
which language they feel comfortable in expressing themselves and proneoiddsa
that both languages are equally important (Mahshie, 1995). Additionally, children can
put their thoughts into drawings, building models, acting out plays, sharing ideas with
a friend, signing in front of a video camera, or writing down their ideas in a list or
rough draft form. Teachers guide students through the writing process hyg havi
writer's workshops where the students can have one-on-one conferences with the

teacher about their work in a fun environment (Mahshie, 1995). To be more exact, the
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Swedish bilingual model of education allows students to freely express theiamtkas
thoughts without limiting the medium through which the students express themselves
and this contributes to a positive school experience with both written Swedish and
SSL.

This last section looks at the socio-cultural reasons for a bilingual apgooach
educating deaf and hard of hearing students. Deaf with a ‘D’ refers to atiogund
cultural minority group who use ASL whereas deaf with a ‘d’ refers to the
audiological condition. People in the Deaf community have their own humor, stories,
poetry, language, and cultural experiences that shape the group. It issfhexde af
Deaf culture that Deaf adults contend are important for young deaf chitdbe
exposed to in order for them to create a sense of self and a sense of belonging.

Many deaf students come from hearing families who do not know ASL. These
students, because of their deafness, frequently do not acquire the spoken language of
their parents completely. Ramsey (2004) argued that deaf students have tves:cultur
the culture of their families and the American Deaf culture. Ramseyéeslirat
culture is transmitted from parents to their children through languages I§ttiue,
how is culture transmitted in the case of deaf students with hearing parents who do not
sign? She goes on to say, “partial or ambiguous language does not fill the
requirements for participating in culture, nor does receiving basic sigtisiction
second-hand through an interpreter” (p. 55). Bilingual instruction offers deksinds
from hearing families the opportunity to engage in direct language shadng a
learning experiences with children from deaf families, deaf adults, and hemymnigg

adults. It also offers them a sense of belonging to a culture and helps them develop an
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identity. When they see other deaf children and deaf adults they realizeréhetieea
people that are deaf like them.

Additionally, the bilingual approach gives equality to both English and ASL.
Both languages are viewed positively and are used in different situatiotisnver
oral English with hearing people and ASL with Deaf people, generally speaking.
Returning to the additive model to bilingual programs and all of the benefits students
can yield from that approach, bilingual education shows students that both languages
are useful and important in their lives and both languages are necessary fes.succe
Likewise, students learn that both the Deaf and hearing cultures are equal but
different. This is vital for students’ views of themselves and the world. In a
subtractive program, ASL is suppressed and students have little contact witlolBeaf
models. This may result in a poor self-image, which could yield poor academic
achievement.

Hamers (1998) said, “Almost all deaf persons fit the definition of bilinguality”
(p. 52). Because deaf people are a minority in a linguistic majority, they aiguiaili
Deaf people need to use both languages to interact in their two cultures. This bilingual
ability has cognitive and social benefits. Bilinguals generally dugteer on
intelligence tests than monolinguals (Peal and Lambert, 1962), which may r@sult f
greater mental flexibility required for switching between two laggsa Social
benefits include the ability to communicate with different people of diffengitaral
groups, gaining a bicultural identity with all its benefits, and world knowledgesthat
different from that of a monolingual. Deaf students have the opportunity to move

between two languages, cultures, and world-views when they become bilingual
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through a bilingual education program. In the next section, | will discuss the need for

a bilingual math curriculum for deaf students.



lll. Description of the Need for this Curriculum

As a student teacher, | worked with deaf and hard of hearing students who
were in a K-4' cluster. During a math lesson with the older students who had number
recognition and counting skills, | hid a penny under a cup that had a number between
one and ten on it. Students guessed which cup it was under based on clues | gave
them (whether their number was higher or lower than my number where | hid the
penny). | found that some students were not able to guess accurately when given the
clue of higher or lower. For example, Student 1 guessed number three, and | told him
that my number was higher than three. Student 2 then guessed number six, and | told
her that my number was lower than six. An “appropriate” guess for Student 3 would
have been number four or number five based on the clues given so far but instead the
student guessed number eight. After more explaining and prompting, some students
were able to explain why they picked their number based on the clues. Other students
were not able to explain their reasoning or guess an appropriate number even after
playing the game many times and much explanation from peers and me.

| did the same math lesson with the younger students from tffeciG<ter
who were either learning to count or had some counting and number recognition skills.
This time | used cups numbered between one and five and wrote the numbers on the
board so we could cross off which numbers were not appropriate guesses. During the
game | had the students tell me which number they wanted to guess and point to that
numbered cup to assess their number recognition. One student guessed a number but
pointed to a different numbered cup when asked to point to the number he picked. |

drew a representation of the ASL handshapes underneath the number symbols on the
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board so that the student would be able to connect the printed number symbol with the
ASL form of the number on the hand. This visual representation seemed to help the
student succeed in playing the game.

In my preschool student teaching placement, some of the students were in the
early stages of number recognition as well and faced the same challengeloihg
number symbols and ASL handshapes with a quantity of items on a table. During my
student teaching experiences | also noticed that the students had an additional
challenge in math, in that, in addition to learning the math content and concepts, they
also needed to learn the representations of mathematical terms and numbers for
English print and ASL. From this experience, | learned that deaf students, ialgene
need quality math instruction that meets their unique linguistic and cognitive needs

TheThird International Math & Science StudyIMSS) from 1995 compared
the math and science scores of hearing students in different countries amtedxam
teaching practices to see if teaching styles and mathematics cdfeetst student
achievement. Schmidt, Houang, and Cogan (2002) noted that U.S. fourth-graders
scored above the international average in science and math on the TIMSS but eighth
grade students scored below average for math, and twelfth grade students stared bet
than only two of the 42 countries that participated. These scores show that U.S.
students lag behind their international peers in the area of mathematicghehe
graduate. TIMSS found the six leading countries for math were Singapore, Korea,
Japan, Hong Kong, Belgium and the Czech Republic. Thus, the U.S. needs to improve
math scores and conceptual and procedural understanding of math concepts for both

hearing and deaf students.
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Deaf students, on average, lag behind their hearing peers in mathematics.
Scores on the Stanford Achievement Test show that 18 year-old deaf and hard of
hearing students average about a fifth grade achievement level in matmproble
solving and around a sixth grade achievement level for math procedures (Traxler,
2000). Furthermore, Nunes and Moreno (2002) reported that deaf students were, on
average, 2.5 years behind hearing peers in mathematics in 1957 (The National Council
of Deaf Teachers Research Committee). Another study showed the same results
(Wollman, 1965) and a third study showed that deaf students were 3.4 years behind
hearing students in math (Wood, Wood, and Howarth, 1983).

The state of California adopted new mathematics standards in 1997 in an effort
to compete with the international community. The introduction of the Mathematics
Content Standards for California Public Schools (Ong, Lucia, and Yee, 1997) states:

These content standards establish what every student in Caliéamia

and needs to learn in mathematics. They are comparable to the

standards of the most academically demanding nations, including Japan

and Singapore two high-performing countries in the Third International

Mathematics and Science Study (TIMSS). Mathematics igarifor

all students, not only those who will have careers that demand

advanced mathematical preparation but all citizens who will beglivi

in the twenty-first century. (para. 3)

Washington State and other states have also developed new mathematics content
standards. The Superintendent of Public Instruction in Washington says the following
about the new content standards:

These standards set more challenging and rigorous expectateathat

grade level. In addition, they provide more clarity to support all

students in developing and sharpening their mathematical skills,

deepening their understanding of concepts and processes, and utilizing

their problem-solving, reasoning and communication abilities. For
students to develop this deeper level of understanding, their knowledge
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must be connected not only to a variety of ideas and skills acqiss t

areas and grade levels in mathematics, but also to other subjegis

in school and to situations outside the classroom. (Washington K-12

Mathematics Standards, 2008, Letter from the Superintendent o€ Publi

Instruction)

These states are leaders in their mathematics standards and will hédyplistes
mathematics reform in all states.

Furthermore, the National Council of Teachers of Mathematics established
principles and standards in 2000 for all areas of mathematics instruction in U.S.
schools. With respect to data analysis and probability, the standards state that
instructional programs for pre-kindergarten through grade 12 should enable all
students to “formulate questions that can be addressed with data and collecteprganiz
and display relevant data to answer [the questions]” (Principle and stgndards
Overview: Standards for School Mathematics, Data Analysis and Probabitay 1pa
Additionally, students should be able to understand basic principles of probability, use
statistical methods to analyze their data, and develop and assess infanehces
predictions based on their data.

Along with new standards and principles of mathematics, deaf and hearing
students need teachers who utilize the best strategies and methods available.
Easterbrooks and Stephenson (2006) list twenty best practices for teaenaay it
math, and science to deaf and hard of hearing students and these strategiesazhn be us
for hearing students as well. They list authentic, problems-based instrusigoof

technology; active learning; visual organizers; instruction through the grimar

language; specialized content vocabulary; and critical thinking, among othemsnea
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of the best practices to use with deaf and hard of hearing students. Thegestaate
all incorporated into the curriculum in this thesis.

Lastly, students need curriculum that utilizes their need for experiencg-base
and visual learning. Students learn through doing rather than by passiesiyngsor
reading. The curriculum is designed so students complete hands-on, experiential,
student-based projects. It develops their analytical, interpretation, and mia¢eema
skills through inquiry projects. Being able to read, analyze, and interpp@#igin a
math curriculum will enable students to improve their comprehension and critical
thinking skills. More importantly, the skills learned in this curriculum trareteoss

to multiple subject areas including science and social studies.



IV. Review of Existing Curricula

Typically, graphing in mathematics is taught in a standard approach where
students learn graphing tasks through a series of activities. Many hiesesactivities
are not meaningful in that they do not relate to students’ lives and are not hands-on.
Additionally, | found through personal experiences that deaf students often have
difficulty with math and critical thinking skills that accompany the matkstas
started my search for existing curricula by examining the theses dgregus
Education Studies graduate students.

Vrbancic (2000) focused her thesis on math and language. Her curriculum
sought to help students make connections between math and everyday life and show
how math concepts can be used across content areas such as science, reading, and
writing. A goal of her curriculum was to help students gain a clearer tadleisy
between math and language (ASL), reading and writing. Her curriculum tiféers
connection between language, math and everyday life, but it differs from mine in that
it does not involve graphing activities. Vrbancic referenced a master’s ttuesis f
Melissa Casado (1990) who created a curriculum that connects math to students’ live
through various activities but again this curriculum does not involve math graphing
activities as mine does.

Mann’s (2004) focused on math and number sense and getting the family
involved in their child’s learning through the use of math games. The goals of the
curriculum were to encourage parent-student interaction through gamstsidents
to feel motivated, stimulated and challenged; to focus on understanding rather than

rote memorization of facts; and to explore number sense through fun games. This
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curriculum was very different from my curriculum because it did not deblgvéphs
or academic language and it involved interaction with family whereas mguwum
focuses on peer interaction.

Zernovoj (2005) and Bluestein (2007) completed their thesis curricula on math
and number problems. Zernovoj’s curriculum promoted students’ use of prior
knowledge and daily experiences to show how number stories are connected to
everyday life. Also, he wanted students to develop strategies to use for reatling a
solving word problems, to develop metalinguistic awareness of ASL and English as
well as develop academic language needed for word problems. Bluesteiitisiaonr
also sought to develop academic language needed for word problems and to give
students a method to use for deconstructing word problems. She taught them symbols
they could use to decode each problem in order to solve it.

Next, | used keywords such as “deaf”, “math”, and “graphs” in the SAGE
database through UCSD'’s library. There, | found journals and databasedateat r
to deafness including: National Association of the Deaf (NAD), Journal of Deaf
Studies and Deaf Education (JDSDE), and many others. | searched JDSDE using
these keywords but had to narrow down my search to find articles. Finally, | found
one article using the art of origami to teach deaf students math and number
relationships (Chen, 2006). In this article, Chen talks about how some deaf learners
need to feel objects and origami can be useful for all students because they can hold
and manipulate the paper to make different shapes.

I met with a math methods specialist at UCSD to get ideas about my project.

She gave me good ideas for the lessons in my curriculum as well as four math
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graphing curriculum books to use for reference. The books are units from a series
called “Used Numbers: Real Data in the Classroom” (Corwin, R.B., & KiBl.,

1989; Russell, S.J. & Corwin, R.B., 1990; Russell, S.J. & Corwin, R.B., 1990; Friel,
S.N., Mokros, J.R., & Russell, S.J., 1992). These books were structured with lessons
on sorting and graphing activities and statistics activities. They had wlaste-

activities mostly rather than activities for individual students or smallgs. One

book focused on predictions and sampling while another book focused on means,
medians, and averages using data collection strategies with students.

Still another book (1989) focused on different types of graphs and how to
analyze the “shape of the data”. It had example lessons to introduce thediffere
types of graphs and analysis strategies using real world items suctires r&iach
student receives a box of raisons and counts them and then the teacher graphs the data.
This book is perhaps the most useful because of the graphing ideas and pictures of
each type of graph. All of the books were very helpful though, in that, they had
examples of units for various grade level students, including materialsabléts
can use. They helped me get ideas for my own units and how to sequence them
appropriately for my curriculum. My curriculum differs from all of these howeve
because it will encourage students to come up with their own survey and inquiry
guestion and will incorporate looking for graphs in the real world through magazines,
newspapers, and textbooks.

Next | searched thieaurent Clerc National Deaf Education Centeebsite
using the same keywords from before and found a program called “Families Count!”

that has materials and manipulatives for interactive family math agesivitt comes
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with a DVD that explains math concepts in ASL using pictures and props.
Additionally, the kit comes with a math storybook that is signed in ASL that familie
can use together. The program is available in several levels correspansiindent
age and correlates with the National Council of Teachers of MatherRaticgles
and Standards. While this program does not incorporate graphing activities into the
materials, it was interesting to see what toolkits are available fongsec

| further searched on Google for “math graphing curriculum” and found a
curriculum called “Folklife” by Rivers of Steel National Heritage &(&ath
Graphing, 2008). This curriculum incorporates cultural and immigration issues into
the short graphing activities by giving students facts and figures abouediftgoups
of people. Students have to select the best graph for the data and research that time
period to figure out why people were immigrating to certain places. While this
curriculum does not completely match mine, it came close in comparison to the actual
activities that my students will do, which include collecting data and selebgrgest
graph to represent the data. The Folklife curriculum however, is not set up so students
will collect their own data as they will do in my curriculum. Also, in my curriculum
students will use peer cooperative learning groups to discuss their graphs and thei
presentations whereas in the Folklife curriculum students work individually to
complete their tasks.

On a few teaching websites | found graphing units that explained the different
types of graphs and gave a figure with corresponding questions. Students then had to

answer questions using the graph. These types of activities are common inacurricul
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but they do not provide a connection to students’ lives. My curriculum is interactive
and students will be engaged throughout the entire process doing hands-on activities.
In my search for existing curricula, |1 found some definitions of graphs that |

want to use in my curriculum and highlight here.

Table 4.1: Table of the different types of mathematical graphs

Type of Graph | Description
a diagram that shows the relationship or the changes in the

graph relationship between two or more things
uses a series of rectangles or bars of different lengths to show
bar graph the different quantities

uses a series of dots, connected by lines, to show the changes in
line plot quantities

uses a circle, divided into sections, to represent the different
circle graph amounts of a total
pie graph another name for a circle graph

can use any type of diagram or drawing to represent the
specialty graph | quantities or the changes in the amounts of data.

pictograph a diagram that uses pictures to represent the data
a diagram using two or more overlapping circles to show logical
Venn Diagram | relations between groups of things.

While | did find many helpful resources, | did not find any existing curricula
that are exactly like my curriculum. My curriculum offers a hands-on approac
through a student-centered inquiry project while teaching students useful mathemat

conceptual skills, analytical, and interpreting skills.



V. Key Learning Theories

While designing my curriculum connecting math graphs, ASL, and English, |
found four key learning theories that serve as the foundation for this curriculum:
cooperative learning, multiple intelligences, BICS/CALP, and authentimiat®n.
Collectively, these theories address the need for curriculum to be cognating!
linguistically accessible to students and provide different avenues to leaugthr
experience-based instruction. In the next few pages, | explain theseshawtihow
my curriculum makes use of each.

The first learning practice on which my curriculum is basexaperative
learning (Cohen, 1986). “Cooperative learning may be defined as an instructional
organization strategy in which students work collaboratively in small groups to
achieve academic and social learning goals” (Peregoy & Boyle, 2005, pUB8gr
this method of learning, students work together in heterogeneous groups, which are
either randomly assigned or are balanced for personality type, genderitethni
language proficiency, and academic achievement. In cooperatinantptasks,
students get both an individual and group grade for their work on a collective project.
This means they must complete their work and encourage others to finish their wor
as well. Students are thus accountable for their own learning as wellgasupr
learning.

The cooperative learning method allows students to use their strengths while
working in a group setting and allows them to strengthen their weaknesgemigy
them a safe environment to practice their weaker skills. My curricullps baudents

build communication and social skills as well as academic skills by having student
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work in small groups to create a questionnaire, and to interview and survey a small
group of other students, and discuss their data with group members as well as with the
whole class. The lessons in the units teach students the social and interperssnal skill
that they will need to work in groups for the curriculum, later in the workforce, and
generally throughout their lives.

The second learning theory that | base my curriculum on is Howard Gardner’s
Theory of Multiple Intelligenced983). This theory suggests that students learn,
remember, perform, and understand in different ways called their ‘getedes”.

Some students have high visual-spatial intelligence, some bodily-kinestesical,
or intrapersonal. Some students have linguistic or word intelligence and some a
logically or mathematically intelligent. Gardner states that radnaditionally rely
on high or low I.Q. scores to tell us if our students are intelligent. These tests
generally are linguistic and/or logical-mathematical in type and stugents do not
perform well on such tests (Armstrong, 2000). Gardner suggests that we should teach
our students using different intelligence strategies and allow them to doitethes
intelligences with which they can succeed. My curriculum encompastbaties that
are based on different intelligences such as linguistic (discussing thimgoase and
graphs in groups), logical-mathematical (how to put the data into a graph, agalyzi
and interpreting the data), spatial (drawing/ representing the dataaptg,gand
interpersonal (interviewing other students, communicating with peers andrigache
In addition, students are free to use other intelligences in designing themtptems

to the class.
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My curriculum is also based on James Cummins’ theoBasfc
Interpersonal Communication Skills (BIC&)d Cognitive Academic Language
Proficiency (CALP) He theorizes that language has two “faces”: contextualized and
decontextualized. The contextualized language is what Cummins’ referBi0%s
and he refers to the decontextualized langua@s?as$° (1996). Pauline Gibbons
(1991) uses the terms “playground language” and “classroom language” to describe
the same two faces of language. Students learn and are able to socialty amté¢ina
playground due to their BICS but they learn about math, science, English, ary, histor
how to hypothesize, analyze, infer, predict, etc. through the language of theatass
or CALP. These two language types are very different, in that, the BICS is less
cognitively demanding and is full of contextual and linguistic cues and CALP is more
cognitively demanding and less contextualized.

In my curriculum, students will use BICS to communicate with each other and
discuss graphs and their surveys in small cooperative groups. They will also use BICS
when interviewing other students and communicating with teachers. Studentewill us
CALP when discussing different types of graphs (pie graphs, Venn diagiaens, |
graphs, bar graphs, etc.), analyzing their data and interpreting the reslidsiriag
their ASL presentations of the data to the class. Also students will us€#&id# to
write an English summary of their data and findings. | will explicithctetheCALP
that is needed to talk about graphs mathematically in both American Sign bangua
and English during the curriculum units.

The fourth and final learning practice that | used for my curriculum is Fred

Newmann'’s idea afuthentic Instruction This is instruction where activities and
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teaching yield students who “(1) construct meaning and produce knowledge, (2) use

disciplined inquiry to construct meaning, and (3) aim their work toward production of

discourse, products, and performances that have value or meaning beyond Buccess i

school” (Newmann & Wehlage, 1993). Newmann & Wehlage established five

standards that make instruction truly authentic. My curriculum will encomipass t

five standards: 1) Students will usigher-order thinking to construct a survey and

use it to collect data, analyze and interpret the results, decide on an appiapa

for the data, and present it to the class. 2) They will demondeptk of knowledge

through their discussions of different types of graphs and the results of thefieinter

and data collection. 3) They will show they have mamenections to the world

beyond the classroonby learning about and searching for graphs in magazines,

newspapers, other school textbooks and literature, and through the projects that they

complete. 4) Students will be required to haubstantive conversatiorabout

graphs, their data, and their results throughout the entire process in thegreonad,

and they will converse with teachers and other students during the interviews. 5)

Lastly, the classroom and curriculum setup will prowddeial support for student

achievementthrough the cooperative learning groups and teacher-scaffolded lessons.
The four theories discussed here together provide a strong foundation for my

curriculum. Students will be challenged to do an authentic activity while working i

cooperative learning groups. They will work on communication and interpersonal

skills in their groups as well as learn new language to talk about graphsdacsmeac

manner. The students will be challenged to use their different intelligandeslents

through this curriculum, and they will feel motivated by student-centered agjviti
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rather than traditional teacher-centered tasks. At the end of the curricublentst
will have gained skills needed to work in groups, improved critical thinking skills, and
gained confidence in their work. They will also gain a wealth of knowledge about

mathematical graphs.



VI. Curriculum Description

The curriculum in this thesis teaches students graphing, critical thinking,
analysis, and interpreting skills that can transfer to all academipldss. It
contains three units with several lessons in each unit. The lessons engage sttidents wi
graphing activities that are challenging, exciting, and fun. Each lessadesclthe
standard, goal, and objective on which the lesson is based; materials for the teacher
and students; introduction, process, and conclusion for the student activity; and
assessment where needed.

The first unit assesses students’ prior knowledge about graphs using a KWL
chart (what studentsnow about graphs, what th&yant to know about graphs, and
what theyl earned about graphs through the lessons). Students learn the names and
distinguishing features of the various types of graphs and create their ks gra
through student-centered activities. Teachers will also show students howyeanal
graphs using specific vocabulary. Lastly, students learn about graphs in thertéa
by searching newspapers, magazines, and textbooks for graphs and themsiotothe
different types by name.

The second unit gives students more opportunities to analyze the graphs they
learned about in unit one. Students will fill in blank graphs with a given set of data
and analyze them in a group with their peers or with a partner. They will answer
guestions about graphs without a title such as “What could this graph be about?”,
“What could it not be about?”, “How do you know?”, “What do you think the data
shows?”, etc. This unit will really enhance their understanding of graphs and how t

analyze them so students will be ready to create their own graphs forahenit.
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The third unit focuses on using surveys and collecting data. As a small group
students will survey the class and collect data from their peers. Thdgamilto
work in small groups to analyze and interpret the data from the survey, and they will
graph the data onto a poster board. The unit concludes with group presentations to the

class.



VII. Math Graphing Curriculum

Unit 1
Unit 1 Title of the Lesson
Lesson 1 Introducing Graphs
Lesson 2 Raisin Counting and Line Plots
Lesson 3 Time & Bar Graphs
Lesson 4 Animals & Venn Diagrams
Lesson 5 Parents & Circle Graphs
Lesson 6 Graphs in the Real World
Unit 2
Unit 2 Title of the Lesson
Lesson 1 Mystery Graphs Part |
Lesson 2 Mystery Graphs Part |l
Lesson 3 Chrysanthemum Activity
Lesson 4 Methods of Collecting Data
Lesson 5 Brainstorming Questions
Unit 3
Unit 3 Title of the Lesson
Lesson 1 Making a Plan
Lesson 2 Today's the Day: Collecting Data
Lesson 3 Workshop: Graphing Data
Lesson 4 Reviewing Data/Preparing to Present
Lesson 5 Presentation Day!
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Unit 1 || Introducing Graphs || Lesson 1

Goal: The goal of this lesson is for students to experience different typespbs.

Standard:
+ Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will participate in a K-W-L activity about graphs and answehé¢ea
generated questions.

Materials:
% K-W-L chart paper % Shoe pictograph handout
+ Colored markers +« Student math journals

% Blank chart paper (2)

Procedure:
Getting Started
1. Post the blank chart paper on the board and tell the students that we will be
making a K-W-L chart about graphs and write the word “Graph” on the
top.

2. Tell them the “K” stands for what wenow about graphs and ask students
if they have seen graphs before and what they know about graphs. (ie:
graphs have different shapes, they display information, they have points or
lines on them, they are circle-shaped, | use them in math class, etc.)

3. Record student answers in the “K” column.

4. Say, “Wow you guys know a lot about graphs! What doWant to
know about graphs?”.

5. Record what they want to know in the “W” column of the K-W-L chart.
(ie: When/why do we use graphs?, Can graphs have color on them?,
How many kinds of graphs are there?, etc)
6. Tell students that we will now learn about one of the many types of graphs.

1. Tell the students they have 30 seconds to turn and tell a partner their
favorite animal. Post two sheets of blank chart paper on the board while
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students do this.

. Regain students’ attention and ask for volunteers to share in ASL their
favorite animal. List all of the animals in English on the blank chart paper
and draw a small picture of a paw print next to the word. Repeat this until
all of the students have responded.

. Next, write down the English names of the first five animals on the
pictograph chart paper to the left of the vertical line. Ask students to raise
their hand if this animal is also their favorite and draw a paw print to the
right of the line next to the name for each student who raises his/her hand.
Tell students that one paw print equals one student. This is the ‘key’ of the
graph that tells you how to read it.

. Continue this process until all of the students have answered and the graph
is filled. Teachers can also add their favorite animal for more data as well
as data from another class if you have a low number of students.

. Say, “I notice that this graph uses pictures and words instead of numbers.
That's because it is called a ‘Pictograph’.” Wiktetographon the top of

the graph. Also say, “We need to give this graph a name. What should |
name this graph based on the data we collected?” (ie: pictures of animals).
Give students 30 seconds to turn and tell a partner their idea for a graph
name.

. Regain students’ attention and ask for some ideas. (ie: Favorite Animals
Graph, Our Favorite Animals, etc). Pick one together to use and write it at
the top of the graph. Tell students this is called the ‘title’ of the graph.

. Model to students what you notice about the graph (ie: a lot of people like
horses, only one person likes a dog, ¥ the class likes either a dog or cat,
etc). Ask students what they notice about the graph and discuss their
answers.

. Pass out blank shoe pictographs to students. Tell them this is another
pictograph and that we will collect the data together and they will fill it in
themselves.

. Ask students to talk to a partner about the shoe pictograph (ie: what words

do you see on the page?, what'’s this graph about?). Have student volunteers
share out to the class. Review the graph together including what each type
of shoe is.

10. Explain to the students that you will say a shoe type (flip flops) and ask who

is wearing that kind of shoe. Students will raise their hands and you will put
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the number on the board. You will continue with each shoe type until all of
the shoe types have been covered or all of the students have answered.

11.0Once all of the data has been collected tell students they can create their
own key to fill in the graph with the pictures of those items. Allow students
to complete the graphs themselves.

Conclusion
Instruct students to write one sentence on the bottom of their graphs about
what they noticed about the graph (ie: how many people are wearing tennis
shoes compared to flip flops, etc). Have students share with a partner what

they notice about the graph and then have volunteers share with the whole
class.

Pass out a math journal to each student and have him or her write down the
important information they learned about the Pictograph (including what it
looks like, a sketch of a pictograph, written details, etc). Collect the journals.

Assessment:
Formal Assessment
Teachers can gauge student understanding with the Shoe Pictograph that
students complete.
Informal Assessment
Teachers can gauge student understanding throughout the lesson through
teacher questions and responses.

Extensions/Adjustments:
Students can use the data from our graph to represent it in another way
(ie: using interlocking cubes, pencil and paper, another kind of graph,
small stuffed animals or markers for each animal, etc). Students can
then draw the new representation on a piece of paper and present it to
their peers/whole class.
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Name:

Shoe Pictograph
Handout

Date:

Instructions: Create a key and use the symbols to fill out this graph.

Use the data from class discussion.

tennis
shoes

flip
flops

sandals

dress
shoes

high
heels

What do you notice about the pictograph?

The graph has
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More people are wearing

than
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Unit 1 || Raisin Counting & Line Plot Graphs || Lesson 2

Goal: The goal of this lesson is for students to experience different typegpbsgr

Standard:
+ Record the possible outcomes for a simple event and systematically keep
track of the outcomes when the event is repeated many tiND.
Summarize and display the results of probability experiments in a clear and
organized way. GA-Math Standard Grade 3- Statistics, Data Analysis,
and Probability 1.2 & 1.3

Objective:
Students will participate in a group activity, write three things theg@oti
about a set of data, and draw a representation of the data.

Materials:
% Blank chart paper % Student math journals
+» Document camera +»+ Box of raisins for each
(if available) student
< Paper +«+ Napkin for each student
s Pencils
Procedure:

Getting Started
1. Give each student a box of raisins but tell them to keep them closed. Tell
students that these are raisins (fingerspell it and write it on the board) and
ask them if they have eaten raisins before.

2. Ask students if they know how many raisins are in each box. Allow
students to guess and give suggestions to how many are in their box.

3. Have students open their boxes of raisins and ask if anyone wants to change
their number based on how many raisins are in the top layer of the box.
Allow students to explain their answers as to why they changed their
number or kept it the same (I realized there are only five raisins on the top
row so there cannot be 100 raisins in this box, etc).

Steps
1. Pass out a napkin to students and tell them to count the number of raisins in

their box. When they are finished counting, have them tell the number of
raisins to you as you write the numbers up on the board or on chart paper in
a list. Tell students this is called a ‘data set’ in English (write thif®n t
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board). In ASL we sign it this way (fingerspell ‘data’ then sign GROUP).

2. Ask students to draw a representation of the data themselves and have them
write down three things they notice about the data (most people had 90
raisins in their box, not many people had under 80 raisins, etc).

3. Have students share in pairs what they drew and what they wrote down
about the data. Ask for volunteers to share what they drew to the whole
class using a document camera or by holding it up. Tell students that there
are many ways to represent data sets.

4. Post a blank sheet of chart paper on the board. Tell students that
mathematicians use a special type of graph to show this data chilesl a
Plot. Fingerspell ‘Line Plot’, sign it in ASL and then tell students that in
English it is written this way (write it on the board).

5. Draw a line plot of the data. Tell students that we put a number line on the
bottom (could be from 95 to 115 or whatever range of raisins you have) and
put an ‘x’ above the number for each data point in our set. Finish the graph.

6. Ask students what the ‘range’ of the graph is (the highest number of raisins
minus the lowest number of raisins equals the range). Ask students what the
mode of the graph is (the number on the line plot with the most x’s).

Discuss the range and mode with students.

7. Ask students what they think will happen if we open five more boxes of
raisins. (There will be 115 raisins in each, There will be about 90 raisins in
each box, etc). Guide students if they are having trouble. You can say: Do
you think the boxes will have five raisins in them or 100 raisins? Why or
why not?

Conclusion
Ask students what else we can say about the data? (Half the class had 100
raisins in their box or more, or half the class had 95 raisins or less in their box.)
Ask students “So about how many raisins are in a box?”

Have students write down important facts about line plots in their math
journals. Allow students to eat the raisins.

Assessment:
Formal Assessment
Teachers can collect student representations of the data and their three
sentences as a formal assessment.

Informal Assessment
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Teachers can gauge student understanding during the part of the lesson where
students give opinions or make estimates.

Extensions/Adjustments:
Teachers can use sentence frames for student responses to what they
notice about the graphs. For example:

| notice my graph looks like
My graph is and
Our data is

Teachers can also use the empty boxes from students to post on the
graph instead of using an ‘x’ for each data point. This will be visually
pleasing to the students.
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Unit 1 || Time & Bar Graphs

|| Lesson 3

Goal: The goal of this lesson is for students to experience different typegpb&gr

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will create their own bar graph using data from the class and write
three things they notice about the graph.

Materials:
+« Blank chart paper +« Blank graph paper
% Graph example % Student math journals
« Markers
% Pencils
Procedure:

Getting Started
1. Say: “During the week do you guys have to wake up early for school?
What time do you have to wake up? (Why do you need to wake up so
early? (If we do not wake up, we might miss breakfast and be hungry all
day. We can't go to school if we don’t wake up.) Ask students: “What
about on the weekend? Do you have to wake up early or can you sleep in
late?”

Steps
1. Ask students what time they wake up on the weekends. Have students give

answers (8am, 9am, etc). Write the answers on the board. Tell students
what time you tend to wake up on the weekend (make this drastically
different from their wake up times).

2. Tell the students that we will learn about a new graph today called a ‘Bar
Graph'’. Fingerspell and sign this and then say in English it is written this
way (write Bar Graph on the board). Post a piece of chart paper on the
board.

3. Write “Weekend Wake up Times” on the top of the chart paper and tell
students that this is the ‘Title’ of our graph. On the left side of the paper
draw a vertical line, dashes on the line at even intervals, and the numbers
0-10 on the line. Tell students that this is our ‘scale’. Draw a horizontal
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line at the bottom of the vertical line connecting them together.

4. Write these time ranges on the bottom of the graph: 7-7:30am, 7:30-8am,
8-8:30am, 8:30-9am, 9-9:30am, 9:30-10am. Make sure to include all of the
times the students say.

5. Tell students that we need to label this graph so that we know what it
shows. Tell students that the bottom represents “Wake up Time” because
and the side represents the number of students who wake up at each time
listed on the bottom. Label the side “Number of Students”.

6. Tell students that the labels are very important because they tell us about
the graph. If someone i'@rade came into the class after we did this
activity, he could pick up the graph and understand it because we added the
labels.

7. Fill in the data by taking the first data point and coloring in the bar one
square. Mark off that point from the data so the students know and you
know you have already added that point. Continue until all of the data
points have been filled in. Talk about what you are doing while you do this
so that the students see your thought process.

8. Ask students what they notice about this graph. (What does it look like?,
etc) Have students talk with partners about the graphs and what they
notice. Then have students share with the whole class.

9. Next pass out a blank piece of graph paper. Tell students we will make
another bar graph with some more data from our class.

10. Ask students to tell you different hair colors. Write down the different hair
colors that students sign. Stress that each sign also has a name in English
and write the names down. Show the sign after and fingerspell the word.
Next ask, “How many people have blond hair in the class?” and put the
number next to the word ‘blond’. Continue with each hair color until you
have finished them all.

11.Next instruct the students to create a bar graph with the data. Show them
how to make the graph if they need help. Ask students what we should put
on the vertical line of the graph (humbers from 1-10 and the label ‘Number
of Students’). Ask students what we should put on the horizontal line
(blond, black, brown, red, etc and the label ‘Student Hair Colors’). Also
ask students an appropriate title for the graph.

12. Allow students to work alone or in pairs to complete the graph by using the
data on the board to fill in the squares. Have students down three things
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they notice about their graph on the back of the paper.

Conclusion
Have students share one thing they wrote down about the graph with the class.
Collect the student work and ask students what we need to remember to put on
a bar graph (including names, labels, numbers, title, etc). Have them write this
information down in their math journals for reference later.

Assessment:
Formal Assessment
Teachers can gauge student understanding by looking at the student work
samples from today’s lesson.

Informal Assessment
Teachers can gauge student understanding throughout the lesson through
student responses to teacher questioning.

Extensions/Adjustments:
Students can create their own bar graphs for a data set or the teacher
can make the graphs more difficult by adding double bar graphs if
students have already mastered the basic bar graph. Teachers can also
introduce histograms as an extension, which are another type of bar
graph using historical information such as year, month, date data.
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Bar Graph Example
“Weekend Wakeup Times”

7-7:30am  7:30-8am  8-8:30am  8:30-9am  9-9:30am  9:30-10am

Time

1. What do you notice about this bar graph?

2. MOSTpeople wake up at am in the morning.
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Unit 1 || Animals & Venn Diagrams

|| Lesson 4

Goal: The goal of this lesson is for students to experience different typegpb&gr

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will create their own Venn Diagrams using the class activity as a
guide.

Materials:
+« Blank chart paper (2) +« Venn Diagram handout
s White board % Student math journals
« Markers
% Pencils

Procedure:
Getting Started
1. Tell the students they will play a game called “Guess My Rule”. Explain
that you will bring students to the front of the class based on something
that is similar about them. The students then need to guess what rule they
all follow.

2. Start by bringing all of the female students to the front of the classroom.
Ask what do all of these students have in common? (They are all
girls/females.) Have them sit down at their seats. Then bring up all of the
male students and do the same.

3. Next bring up all of the students with one color hair, eyes, or T-shirt color.
Ask the students what all of the students have in common?

4. Once students understand the game tell them we will use this game to learn
about a new type of graph calle?Vann Diagram

1. Tell the students in ASL that we will brainstorm as many animals that we
can think of that live in the forest. Sign forest and fingerspell it. On the
top of the chart paper write “Animals that Live in the Forrest” and draw a
large circle underneath the title (big enough to write in about five different
animal names).
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. Ask the students which animals live in the forest (deer, bear, squirrel,
raccoon, turkey, snake, etc) and write the animal names inside the circle.
Repeat what the student signed and fingerspell the name and point to the
word in the circle to reinforce the English word and the ASL sign.
Continue until you have five animals.

. Draw another circle (not connected to the first one) on a second piece of
chart paper. Tell the students in ASL that we will now think of animals
that can hop. Sign the word JUMP and fingerspell hop. Write “Animals
that Hop” underneath the circle.

. Ask students which animals hop rather than walk (frog, rabbit, kangaroo,
grasshopper, deer, etc). Write the animal names inside the circle aatd repe
what the student signed, fingerspell the name, and point to the word in the
circle.

. Next compare both of the lists and ask students if some of the animals fit
into both categories. Tell students that you could write them into both
categories but mathematicians have a way to represent that an animal
belongs to both categories.

. Draw two interlocking circles on the board. Label both of the circles again.
Ask which animal in our two lists fits into both categories (such as deer).
Write ‘deer’ in the center of the interlocking circles.

. Ask the students which animal only fits into one category (bear, squirrel,
etc) and write the name in the category where it belongs. Ask students

where should | put the turkey? Have students tell you where they would
put it and why. Write turkey in the category for “Lives in the Forest”.

. Ask students to turn to a partner and tell them where they would put the
frog and kangaroo (animals that hop). Have student volunteers give
answers for where they would write the animal names and why.

. Ask students what they would do with an animal like a whale and where
they should put that. Have students discuss with a partner where they
would put a whale on the diagram. Ask students if the whale lives in the
forest (no) and if | should write whale in the “Animals that Live in the
Forest” circle. Ask students if the whale can hop (no). Ask where you
should write the whale. Show students that because the whale does not fit
into either category, you would write ‘whale’ on the outside of the circles.

10. Fill in the rest of the diagram using the animals listed on the two separate

charts. Ask students to think of some animals that would fit in both
categories, some more that only fit in one category, and some that don't fit
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either category. Ask students to tell you something they notice about the
graph.

11. Hand out the Venn Diagram handout to the students. Tell them now it is
their turn to show me how much they learned about Venn Diagrams.
Explain that they will work on their own or with a partner to fill out the
handout with new information. Tell students that this graph is for
“Animals that Live in the Ocean” and “Mammals”.

12. Ask students what they could write down for animals that live in the ocean
(turtle, whale, shark, dolphin, fish, starfish, sea horse, etc). Take some
examples. Ask students what they could write down for animals that are
mammals (human, otter, whale, dolphins, etc). Take some examples. Ask
students what could be put in the center of the Venn Diagram- what is an
animal that lives in the ocean and is a mammal? (whale, shark, dolphin)

13. Give students time to work on the Venn Diagram and have them fill in 5
responses to each category if possible. Students can also put animals
outside of the circles if they do not fit in the categories. Ask for student
volunteers to share what they wrote down and why.

Conclusion
Pass out the student math journals. Have students write down three things
about Venn Diagrams in their notebooks and draw a picture of a Venn
Diagram from class (either the first or second one they did today). Have
students share one thing they wrote down about the graph with the class and
review what goes on a Venn Diagram (if needed). Collect the student work
and math journals when students are finished.

Assessment:
Formal Assessment
Teachers can gauge student understanding by assessing students’ individua
Venn Diagrams.

Informal Assessment
Teachers can gauge student understanding through the discussion about Venn
Diagrams.

Extensions/Adjustments:
Students can create their own Venn Diagrams using categories that they
come up with themselves. Teacher can introduce three-way Venn
Diagrams as well. Students can ask their partner ten questions about
him/herself and then create a Venn Diagram about similarities and
differences between the two students.
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Name: Date:

Instructions: List 5 animals that live in the ocean and 5 animals that are algamm
Then create a Venn Diagram.
Circle the animals that can go in the center of the Venn Diagram.
(Hint: they need to live in the ocean AND be a mammal.)

Animals that Live in the Ocean Mammals

Animals that Live in the Ocean Mammals
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Unit 1 || Parents & Circle Graphs || Lesson 5

Goal: The goal of this lesson is for students to experience different typegpbsgr

Standard:
+ Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will participate in a group activity about circle graphs.

Materials:
+ Blank chart paper/board + Circle graph handout
s Marker/chalk % Student math journals
« Pencils

Procedure:
Getting Started
1. Start by telling students that you love ice cream and ask them if they like
ice cream too. Ask students their favorite ice cream flavor. Write Favorite
Ice Cream Flavors” on the board and sign it as well emphasizing each
word.

2. Write student flavor responses on the board and next to each flavor write
the number of students who prefer that flavor (chocolate-2, vanilla-4, etc).

3. Next say that we can represent this information on a graph that is easy to
see called a “Circle Graph”. Write this on the board.

Steps
1. Draw a large circle on the board with your marker or chalk. Ask students

how many total students are in the class and write down “Total” with the
number on the board.

2. Next say two out of 10 students like chocolate ice cream. Can anyone tell
me what fraction that is? (Two divided by ten is 1/5).

3. Continue through each flavor until they all have a fractional value.

4. Next draw in the pieces of the circle. Ask students how big the pieces
should be. Draw something obviously wrong (1/2) for 1/5 and ask if you
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should make it smaller or bigger for 1/5. Allow students to offer and
explain their answers. Ask the other students if they agree or disagree.

5. Draw in the entire circle graph with student help. Draw in the key at the
bottom and shade in each piece a different color to represent the
information.

6. Give the graph a name like “Our Favorite Ice Cream Flavors”.

7. Ask students to share one thing they notice about the data (1/5 of the class
likes chocolate and %2 likes vanilla, more than half of the class likes
strawberry, etc).

8. Next pass out an activity for the students to do individually or in pairs.
Have students work on the assessment.

Conclusion
Have students share one thing they wrote down about the graph with the class.
Collect the student work and ask students what we need to remember to put on
a circle graph (including names, labels, numbers, title, etc). Have thém wri
this information down in their math journals for reference.

Assessment:
Formal Assessment
Teachers can gauge student understanding of the circle graph by their
individual worksheet that teachers will collect.

Informal Assessment
Teachers can gauge student understanding of the circle graph by student
responses during the group discussions.

Extensions/Adjustments:
Students can first do the circle graphs with fractions and then teachers
can ask what the decimal amounts would be so students can make the
visual and fractional connections to decimal amounts. Students can
create their own circle graph using student data or students can create a
bar graph representation from the circle graph data to make connections
to different kinds of graphs.
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Unit 1 || Graphs in the Real World || Lesson 6

Goal: The goal of this lesson is to improve students’ understanding of the use of
graphs in real world situations.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will look for graphs in student newspapers, magazines, books, and
textbooks and categorize the different kinds of graphs by the their appearance
and the data they convey.

Materials:
% ZooNoos Magazines s Paper
+« Student newspapers « Markers
s Student textbooks s Pencils
+ Student workbooks + White board/ chalk board
% Student friendly books % Student math journals
Procedure:

Getting Started
1. Ask students some names of graphs we have been talking about. Have
students sign the names, fingerspell them, and have them write the names up
on the board for all everyone to see. Ask students some things they
remember about each graph (ie: what it looks like, the information on it, etc)

Steps
1. Tell students that graphs are everywhere and that we will look in magazines,

textbooks, newspapers, and in books for some of the graphs we have been
learning about.

2. Tell students their job is to find as many of the graphs we have been learning
about with their table partners. We will have 15 minutes to look for the
graphs in the resources and then we’ll do another fun project with them.

Tell students to make a quick sketch of the graphs they see in the textbooks
and books (we don’t want them to tear out the pages).

3. Regain students’ attention and ask for volunteers to show some of the graphs
they found. Ask students to tell us what type of graph they found (ie: line
plot, circle graph, pictograph, bar graph, Venn diagram, etc) and which
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name on the board it would go under. Ask why it fits where they put it and
not under another name (ie: it has a line and numbers, it is circular, it has
pictures, it has bars with the information, or there are two interlocking
circles with information in each circle, etc).

4. Repeat this process until students seem to understand how to categorize their
pictures. Then have each table talk about where to put their graphs before
taping their own graphs to the board. Everyone must agree before they can
post the graphs.

5. Discuss the posted graphs in pairs first. Ask students to think about these
guestions: Are all of the graphs in the correct place? Why or why not?
Would you move any of the graphs? Where would you move them to and
why? Have students regroup and ask for volunteers to discuss with the
entire class about the posted graphs and make changes where necessary.

Conclusion
Ask students to talk with a partner about their favorite kind of graph and tell
the names of the graphs again. Ask students why we see graphs in books,
newspapers, magazines, etc and ask if they think it is important to learn about
graphs.

Have students write down important facts about why we use graphs and where
we can find graphs in their math journals.

Assessment:
Formal Assessment
Teachers can gauge student understanding of different graphs by theéhatarts
students make and post on the board collectively.

Informal Assessment
Teachers can gauge individual student understanding by observing students
when they decide on graphs and during the discussion about where the graphs
fit on the board and why.

Extensions/Adjustments:
Students can draw their own graphs that they remember from math
class in addition to looking through magazines for them. The teacher
can guide younger students through this process by modeling it first for
them. The teacher can use a set of magazines for the whole class and
can guide students through page by page to find graphs. The class can
discuss graphs as they go through (Find a picture and ask: Is this a
graph? What does a graph usually look like? etc).
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Unit 2 || Mystery Graphs Part | || Lesson 1

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to develop the academicdangua
necessary to discuss graphs in ASL and written/spoken English using higher
level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will look at graphs without the labels or title and discuss title and
label options with the class.

Materials:
« SMART board or « Graph Paper
overhead projector % Scissors
< Mystery Graph 1 « Tape
% Mystery Graph #1 % Chalkboard/whiteboard
Handout « Mystery Graph #2 Handout
Procedure:

Getting Started
1. Start by asking students if they remember the graphs we worked on in the
past unit. Allow students to give answers of names or what the graphs
looked like.

2. Show students the Mystery Graph 1 using a smart board or overhead
projector. Cover the name and the labels.

3. Ask students what kind of graph it is (vertical bar graph) and ask what they
notice about the graph (it has month names on the bottom and numbers by
2’'s on the scale from 0 to 14).

4. Ask students what they think the graph is about (number of days of sunshine
in those months, number of rainfall in inches, etc).

5. Ask students what the graph cannot be about (about animals, about the
months that are not listed on the graph, about the days of the week, etc) and
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why they think that. Tell students they must explain their reasoning.

6. Show students the graph labels one by one starting with the months and then
the number of inches. Continue to ask students what they think the graph
is about as you reveal each label and ask them if they want to change any
of their answers/predictions as you do this. Lastly, reveal the name of the
graph.

Steps
1. Next have students transfer the graph onto some graph paper. Have each

student write the names of the months on the back of the bars and cut them
out. Collect the “March” bars from all of the students and connect them all
together using tape. Continue doing this until you have all of the months
collected and taped together.

2. Mark the backside of the bars so you know when March starts and ends and
when April, May, and June start and end. Tape all of the bars into one large
circle. Put the circle against the white board or chalkboard. Mark where
each month starts and ends on the board. Connect the marks making a large
circle. Then draw the lines of the pie to make the circle graph. Lalwdl all
the pieces for each month.

3. Show students visually that the pieces equal the bar graph. Ask students to
convert the numbers on the graph into a fraction by looking at the pieces or
by using the numbers on the original bar graph handout. Review the circle
graph with the students.

4. Next, tell students we have another mystery graph to work on. Have
students work in pairs or individually on the Mystery Graph #2 Handout for
the line plot.

5. Collect the handout and review the answers together out loud.

Conclusion
Close by asking students which graphing activity was their favorite. Have
students share one thing they learned from today’s activities.

Assessment:
Formal Assessment
Teachers can gauge student understanding by collecting the workslieets an
graphs from students and checking their accuracy.

Informal Assessment
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Teachers can gauge student understanding throughout the lessons through
teacher generated group discussions.

Extensions/Adjustments:
Students can make their own graphs using data they created themselves
if they want a little challenge. Students can also create a graph and
come up with some questions for interpretation to ask another student.
Make sure to check student work throughout the entire process.



Mystery Graph #1

Rainfall Amounts

March April May June
Months
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Name:
Mystery Graph #1
Handout
14
12
10
8
6
4
2
0
March April May June

Questions for Researchers:

1. What could this graph be about?

2. What do you think the numbers on the left side represent?
(How are they related to the month?)

3. What could be a good title for this graph?

4. What is this graph NOT about?
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Name:

Mystery Graph #2
Handout

A

o

Figure -1 Figure - 2
= =
= =
= = ®
= = ® =
® = % ® ® ®
® ® = = ® =
® ® = = ® =
= = ® = ® =
= = = x = =
® ® ® x ® ®
Red OGreen Yellow Red OGreen Yellow
Color Pencils Color Pencils
Photo*

Questions for Researchers:

1. What kind of graph is this?

2. Which graph is correct for the number of red, green, and yellow pencils in the
picture above? Why?

3. Can you make this graph into a bar graph? Draw a bar graph of this information
on the back of this paper.

4. Write one thing you notice about the graph.
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Unit 2 || Mystery Graphs Part Il || Lesson 2

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to develop the academicdangua
necessary to discuss graphs in ASL and written/spoken English using higher

level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,

tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will look at graphs without the labels or title and discuss title and

label options with the class.

Materials:
« SMART Board or + Blank sheets of paper
overhead projector s Pencils
+ Chalkboard/whiteboard + Pictograph Handout and
% Venn Diagram Checklist
Procedure:

Getting Started
1. Start by asking students if they remember the graphs we worked on in the

past unit. Allow students to give answers of names or what the graphs
looked like.

Steps
1. Put out the Venn Diagram and show the students your response using a

SMART Board or overhead. Say | have a cat at home and | have a dog at
home so | will place my ‘X’ in the “both” part of the circles.

2. Review where to put an ‘X’ if you have two cats and no dogs or if you don’t
have either a cat or a dog.

3. Call the students by table group to come up and record their responses. Ask
students to interpret the graph using vocabulary they have learned (most, %2
the class, more than, less than, etc). Review the signs and English words for

the vocabulary.
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4. Have them write down three things about the Venn Diagram on a piece of
paper. Have students tell a partner one thing they notice and ask for
volunteers to share what they notice about the Venn Diagram. Collect the
papers as an assessment of their understanding.

5. Next hand out the “Pictograph” data and checklist. Students can work
individually or in partners. Explain to the students that we have a set of data
and we want to make a visual representation with a pictograph. Ask for any
guestions. Tell students that they will post their work later and get to see
others’ work as well so they should do a good job.

Conclusion
Close by asking students which graphing activity was their favorite. Post
student work on the wall and students can do a gallery walk through to see
each other’s work.

Assessment:
Formal Assessment
Teachers can gauge student understanding by collecting the worksheets,
graphs, and checklists from students and checking their accuracy.

Informal Assessment
Teachers can gauge student understanding throughout the lessons through
teacher generated group discussions.

Extensions/Adjustments:
Students can make their own questions for use on a Venn Diagram.
Teachers can use the three-way circle Venn Diagram to compare more
things. Teachers can post a Venn Diagram without the question on it
and students can guess what the question is, what it can’t be, and
discuss the graph based on the labels. Then teachers can reveal the
guestion.



Venn Diagram

Question: Do you have a dog or a cat at home?
(Write an ‘X’ for your answer.)

Dog

Both

Cat

68



Pictograph Handout and Checklist

Number of Sandwiches Made During the Week

Day of the Week Number of Sandwiches

Monday 30
Tuesday 15
Wednesday 5
Thursday 45
Friday 10
Saturday 20
Sunday 16

Checklist for Pictograph

Task

Completew)
©¥es Na®

| made a pictograph using the data aboveg.

| included a key on my pictograph.

My math is correct on my pictograph.

| wrote three things | notice about the da

[a.

My pictograph is clear and easy for othe
to read.

| shared my pictograph with a partner.
My partner’'s name is

69
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Unit 2 || Chrysanthemum Activity || Lesson 3

Goal: The goal of this lesson is for students to experience different tygespbs, to
develop skills needed to create and analyze mathematical graphs from a data
set AND to develop the academic language necessary to discuss graphs in ASL
and written/spoken English using higher level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will participate in a read aloud and complete graphing activities using
the letters in their classmates’ names and their own name as data.

Materials:
+ Chrysanthemurby + Index cards
Kevin Henkes % Colored pencils
+ Chrysanthemum « Markers
Checklist % Pencils
+ Chrysanthemum + White board/chalk board
Handout % Dry Erase markers/chalk
Procedure:

Getting Started
1. Start by doing a picture walk through of the b&ikysanthemuby Kevin
Henkes, with the students. This should be done in the reading area or on the
group rug. Ask students what they think the book will be about based on the
pictures. Ask if any of the students have read the book in the past.

2. Sign the book aloud with the students and read in English separately.

3. When the book is finished ask students what their thoughts and feelings are
about the book and if they liked it.

4. Explain to the students that everyone has a different name and that the main
character in the book, Chrysanthemum, had 13 letters in her name. Ask the
students to count their own names and call on students to share how many
letters their name has in it.

o

Tell students they will do some graphs with their own names and with the
names of the other students in the class. Show them the checklist of
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activities. Ask students if they have any questions before they go back to
their seats.

6. Excuse students to go back to their tables. Have one student gather
materials for each student and pass them out.

Steps
1. Have students work alone or in pairs on the Chrysanthemum activities

(pictograph, line plot, bar graph).

2. Teacher may need to review the Venn Diagram with the students and
brainstorm some things that we notice about the student names together to
get students going (I notice that some names are the same length and some
are different lengths, some names start with the same letter and some sound
the same, etc).

3. Collect the handouts when students are finished.

4. Tell students that Chrysanthemum had a unique name and some of your
names are unique too. Ask: why did your parents choose the name they
gave you? (It is my grandma/mom/dad’s name, my mom always liked this
name, my parents made up the name, it was popular, etc.) Brainstorm ideas
and draw a circle graph on the board with the students. Use reasons for
student’'s names as the labels and fractions.

5. Interpret the circle graph with the students. Teachers should model their
thinking for the students. Use fractions and add in decimals as well. Ask
students what is %2 in a decimal? What does it look like? Encourage students
to come forward and write the decimals on the board. How do you write %2
in English?, etc.

Conclusion
Have students draw their name on an index card and post them around the
room. Encourage students to be creative and use colored pencils or markers.
Do a walk through of student name cards so everyone can see each other’s art.

Assessment:
Formal Assessment
Teachers can gauge student understanding of graphs and graphing concepts
through the worksheets that students complete and turn in to the teacher as well
as from the checklist students complete.

Informal Assessment
Teachers can gauge student understanding of graphing concepts and
vocabulary through the informal discussions with the group.
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Extensions/Adjustments:
Teachers can adjust the handouts to make them harder or easier for
students. Teachers can also do the assignments as a group rather than
assign them for individual work. Teachers can also talk about name
shapes and what letters come up more often in names (a, e, h, etc).
Also teachers can tie the lessons in with science and talk about the
chrysanthemum flowers and what they look like, etc.



Name:

“Chrysanthemum”
Student Checklist

Completed)
Task ©res Na®

| counted the letters in each of my
classmates’ names and | wrote down the
number of letters to use in my line plot.

I made a line plot of my classmates’
names using the Class Roster.

| answered the questions about the line
plot.

| made a bar graph from the data in the
line plot.

My graph was neat and easy to read.

| answered the questions about the bar
graph that | made.

I made a Venn Diagram comparing the
names of my classmates.

My Venn Diagram was organized and
neat.

| participated in the discussion about the
circle graph.




Name:

“Chrysanthemum Handout”
Roster of Student Names

Instructions: Count the number of letters in each name.

Student Name Number of Letters
Rachael 7

Pictograph

Instructions: Choose 5 of your classmates’ names and make a pictograph of

the number of letters in their name.
Key
2 letters :*

e e e e

Who had the most stars for their name?

Who had the least amount of stars for their name?

What does the half star mean?

74

One thing | noticed about my graph is
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Line Plot of Classmates’ Names

Instructions: Make a line plot using your classmates’ hames.
Example: Rachael — 7 letters

v

A

Questions for Researchers:

What is therangeof this graph?

What is themodeof this graph?

What is one interesting thing about this graph?

What can you say about our classmates’ names?




Instructions: Use the data from the Line Plot and make a bar graph
of classmates’ names. Make sure it is neat and easy to read.

Bar Graph of Classmates’ Names

5
N
5
9 4
=
n 3
@]
3 2
=
-
p 1

2 4 6 8 10 12 14

Number of Letters in Names

Questions about the Bar Graph

How many letters are in all of the names of the students in our class alt@gethe

What is the most common number of letters in students names?

76

Write something new about this graph.




Instructions: Make a Venn Diagram.
What are some things you notice about the names of your
classmates?

77
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Unit 2 || Methods of Collecting Data || Lesson 4

Goal: The goal of this lesson is for students to experience different typegpbsgr
and for students to experience methods of collecting data.

Standard:

s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

+ Record the possible outcomes for a simple even (e.g., tossing a coin) and
systematically keep track of the outcomes when the event is repeated many
times. Statistics, Data Analysis, and Probability 1.2)

s Summarize and display the results of probability experiments in a clear and
organized way.
(Statistics, Data Analysis, and Probability 1.2 & 1.3)

Objective:
Students will participate in centers where they learn about different methods
collecting data.

Materials:
+ Centers for student + Interview Handout
work s Two spinners
« Pencils + Chart for Recording Data
s Student Questionnaire s Student math journals

+« Student Survey

Procedure:
Getting Started
1. Start by saying, “These last few lessons we have done some graphs with
data. Sometimes | asked you questions to get the data. Sometimes we had a
chart with information in it that we used to make the graph. Today we will
learn about different ways to collect data for a graph.”

Steps
1. Explain each station to the students first.

2. The Questionnaire station will have a handout where students need to work
individually to respond to each question.
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3. The Survey station will have a handout that each student needs to fill out
individually for himself.

4. The Interview station has a handout where students will work with a partner
to ask each other the questions on the paper. Student one will ask questions
and will write down student two’s responses. Then they will switch and
student two will ask student one the questions and write down their
responses.

5. The Experiment station will have two spinners for student use and charts for
students to record the outcome of the experiment. Students will spin the
spinner and record which number it lands on by coloring in a box on the
chart above that number (make a bar graph). Each student will take turns
spinning and recording data for their own experiments with a partner. The
spinner looks like this:

6. Split the students into four even groups, assign each group a center, and start
the first rotation. Allow students 10 minutes at each rotation.

7. When walking by the experiment station ask students which number they
will fill up on the chart first and why? (3 because that part of the spinner is
twice as big as the part for numbers 1 and 2.)

8. Have each group go through all of the rotations and pull students together at
the end.

Conclusion
Have students share one thing they learned at the end of the rotations. Have
students write in their math journals one thing about each of the centers and
make sure they put down each method of data collection. Students can refer to
their handouts from the centers.

Assessment:
Formal Assessment
Teachers can gauge student understanding of the rotations by looking in their
math journals at what students wrote down for each center. Teachers can also
observe students at each of the centers.

Informal Assessment
Teachers can gauge student understanding throughout the lesson by observing
their answers to teacher-generated questions and through their work at the
centers.




Extensions/Adjustments:
Teachers can teach the lessons to the whole class together rather than
splitting students up for individual work in the centers. Or the teacher
can break the lessons up into four mini lessons on consecutive days
rather than teach them all in the same day. Students can get one more
day of practice using these methods by using a neighboring class to
interview or survey. This would engage the students because they
could see their friends while using the methods of data collection.
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Name:

“Student Questionnaire”

1. How many pets do you have?

2. How many teeth have you lost?

3. How many siblings do you have?

4. What is your favorite subject in school?

5. Do you have a favorite book?

What is the name of your favorite book?

6. In which month is your birthday?




82

Name:
“Student Survey”
1. Where do you live during the week?
a. In the dorms on campus c. With another relative
b. At home with my parents d. None of these

2. What color are your eyes?

. blue C. green e. black
. brown d. hazel

oo

3. What do you want to be when you grow up?

. doctor c. teacher e. soccer player
. lawyer d. engineer

oo

4. Have you ever visited another country?

a. yes b. no

5. What type of hair do you have?

a. straight b. wavy c. curly



Name:

Interview Handout
“Interview Each Other”

My partner’'s name is:

1. What is your favorite food?

2. What time do you go to sleep at night?

3. What do you do on the weekends?

4. Have you visited the zoo before?

What animals did you see?

5. How many sisters do you have?

How many brothers do you have?

6. Do you have deaf parents?

83
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Instructions for Creating Spinners

. Cut a 5-by-8 inch index card in half. Cut a circle, about 3 inches in diameter,
from one half of the card. Divide and label it as you see above.

. Mark a dot in the center of the spinner.

. Place a paper clip in the center of the spinner. Hold it in place with your
pencil tip.

. Flick the paper clip so that it spins around the pencil and lands on one of

the numbers on the spinner.

Other ideas: Use a brad to hold the paper clip in place so you don’t need
to use a pencil.
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Name:

Chart for Recording Data
Spinner Experiment

Instructions: Spin the spinner one time. Color in the box above
the number on which it lands. Spin 5 times then answer the
guestions below.
—Example: If the spinner lands on 2, color in one box above the
number 2 column.

Questions for Researchers:

1. Is any number more likely to come up than any other number? Why?

2. Which number did you spin the least amount of times so far?
Instructions: Spin 10 more times.

3. What does your graph look like? Why do you think this happened?
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Unit 2 || Brainstorming Questions || Lesson 5

Goal: The goal of this lesson is for students to experience methods of colletding da
AND to develop skills needed to create and analyze mathematical graphs from
a data set.

Standard:
+ Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students and teacher will brainstorm questions for a research project that the
students will implement in the next unit.

Materials:
% White board/chalk % Paper
board « Pencils
% Suggested Questions % Presentation Rubric
Procedure:

Getting Started
1. Start by saying that in the last few lessons we have created graprdati@m
that was already collected. The questions had already been decided on.
Now let’s decide what to collect data about. You and a partner will collect
the data, make a graph of the data, tell us what you find interesting about the
graph using math words, and present the graph to the class.

Steps
1. Let’s start by brainstorming some questions you all are interested in. What
do you want to learn about? (Take some suggestions and write them on the
board.) Say | would like to know how many times you can write your name
in one minute. Write this on the board.

2. Write student questions on the board (What colors are on your t-shirt today,
How many cubes can you hold in one hand, How many buttons are on your
clothes today, What's your favorite food, Do you like to play soccer
(yes/no), etc).

3. After you have created a list of about 10 questions assign students a partner
and have them pick a question to use for their project. The students should
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write down the question so they have it.

4. Give students 15 minutes to think about their project that they will create
(How they will collect the data, what graph they will use to represent the
data, what they can interpret from the graph, and their presentation to the
class.)

5. Hand out a rubric for students to use to begin planning their project.
Review the rubric with the students. Tell them to keep it in a safe place so
they can use it later.

Conclusion
Have students share one thing they are excited about for their project.

Assessment:
Informal Assessment
Teachers can gauge students’ understanding of questions for inquiry during the
brainstorming activity. Teachers can also observe students during thearpart
time and check in with each group to make sure they understand what they will
be doing and if they have any questions.

Extensions/Adjustments:
Students can come up with their own inquiry questions, experiments, or
opinion polls to use for their final project rather than brainstorming
guestions together. Teacher can also adjust the level of the activity by
providing two or three questions to choose from for the final project
and students can do one of the three questions. Students can work
individually if they want to or can work in larger groups if desired.



8.

9.

10

11.

12.

13.

14.

15

“Suggested Questions”

. What colors are on your t-shirt today?

. How many cubes can you hold in one hand?

. How many buttons are on your clothes today?
. What's your favorite food?

. Do you like to play soccer? (yes/no)

. Is your Halloween costume scary or not scary?

. What's your favorite TV show?

How many scoops of rice do you think will fill the jar?
How much allowance do you get?

. If A= $0.01, B= $0.02, C=$0.03 and so on, how much is your
name worth?

How many of your feet equal your height?

How many glasses of milk do you drink in one day?

How many pencils are on your desk right now?

Which do you think there are more of on the U.S. flag- long
red stripes, long white stripes, short red stripes, or short white

stripes?

. Are you left-handed or right-handed?
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Unit 3 || Making a Plan || Lesson 1

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to develop the academic language
necessary to discuss graphs in ASL and written/spoken English using higher
level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will work with a partner to refine their question and plan how they
will collect their data from their classmates.

Materials:
+ Question from Unit 2 « Markers
+» Data Collection Plan s Student materials
< Paper +« Student math journals
s Pencils
Procedure:

Getting Started
1. Tell students that today we will work on the question they picked from Unit
2 for their final project. Tell students that before they can collect their dat
they need to do some planning. First, make sure you and your partner agree
on the question you will ask your classmates. Second, plan how you will
collect your data including the materials you need and how you will
organize the data you are collecting.

1. Have students find and sit next to their partner with whom they will work
on their final project.

2. Give each partner group a “Data Collection Plan” to fill out. Review all of
the questions on the Plan with the students so they understand them.

3. Give students time to work on their data collection method and materials
(20 minutes).
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4. Help students that are having difficulties or who seem to have plans that
may require too much time. Review each group’s Data Collection Plan if
time allows. Answer any questions that students might have.

5. Students can prepare their materials for the following day when they will
collect the data.

Conclusion
Have students write their data collection plan in their math journals to wrap up

the day and collect their Plans.

Extensions/Adjustments:
Students can work in small groups or do the final project individually
depending on their mathematics and language levels. Itis a good idea
to have students work in groups so they are using the math language
throughout the process of completing the project.



Name:

Data Collection Plan

1. I will collect data from:

2. 1 will ask this question:

3. 1 will collect these data by: (Write your plan here.)

4. The materials | will need are:

91



92

Unit 3 || Today’s the Day: Collecting Data || Lesson 2

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to develop the academic language
necessary to discuss graphs in ASL and written/spoken English using higher
level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will use their Data Collection Plan to collect data from their
classmates.
Materials:
«+ Student materials < Pencils
% Completed Data Collection % Markers
Plan per partnership + Student Math Journal
% Paper
Procedure:

Getting Started
1. Start by saying, “Yesterday we worked on our plan for collecting data.
Today you will actually be collecting data from your classmates.”

2. Model the behavior you'd like students to have when each group comes
forward to collect data (pay attention, be respectful, answer theiiansest
etc).

Steps
1. Have the first group come forward to the front of the classroom. Tell
students that this group will begin collecting data. Allow these students to
ask their question or distribute their survey to the other students and gather
their data.

2. Rotate through all of the groups to make sure all students have collected
their data.
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3. Don't restrict data collection only to math class. Allow students to collect
data in their dorms or on the playground after math is finished.

4. Say, “Now that you have collected your data what will you do next?”
(Organize the data into a graph.) Allow students to sit with their partner so
they can think about the data and organize it.

5. Allow students to organize their own plan for representing the data in a
graph.

Conclusion
Have students write down any notes from the data collection that they might
have in their math journals. Students can also write down their experience
from collecting data.

Extensions/Adjustments:
Students can post their surveys, diagrams, or charts with the question
drawn on a large poster board or piece of paper and their classmates
can walk by and post their answers on the poster board themselves.
This would save a lot of time in a large class. Students can also have a
short question and answer session after they collect their data. The
other students can ask them why they picked their question, what they
think the data will look like, or how they will represent the data, etc.

Teachers can assign a type of graph to each group or partnership so that
the process goes quicker. Two groups can do the line plot, two groups
can do the bar graph, etc.
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Unit 3 || Workshop: Graphing Data || Lesson 3

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to improve students’ understanding
of the use of graphs in real world situations.

Standard:
+ Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will work with their partner to organize and represent their data in a
graph.
Materials:
% Student-collected data % Colored Pencils
+ Poster boards + Rulers
s Markers s Examples of graphs on the
+« Student Math Journals board
s Pencils % Rough Draft-Graph
+ Crayons Handouts
Procedure:

Getting Started
1. Open by saying, “Yesterday you collected your data from your classma
Today you will start to organize and think about how to make a graph from
your data. Remember the different types of graphs we have learned about?
Can you tell me some of the names of these graphs?” (Bar graph, line plot,
Venn Diagram, circle graph, and pictograph.)

Steps
1. Explain that students will work with their partner to think about how to
represent the data. Use these questions as a guide:
What kind of graph will you use?
Is your graph clear to you? Is it clear to other people?
Is your graph neat and clean?
Did you write the question at the top?
Did you label the graph appropriately?
What did you find that was interesting about the data?
Think about the interpretation of the data.
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Have students plan what they will do first and have them draw their graph
second.

While students are working observe how they choose to graph their data, if
the graph is correct, and how the students interpret the data.

Allow students plenty of time to draw their graphs and begin to think about
the interpretation.

Gather students’ attention and tell them that for the interpretation part of the
graph make sure they use math vocabulary such as: most, least, mode,
range, and add fractions. Review all of these terms in ASL and in English.
Allow students more time to work on the interpretation.

Conclusion
Have students draw a picture of their graph in their math journals so they will
have it for later reference. Ask students to share about their experiences of
creating their own data project. Allow volunteers to share.

Assessment:
Formal Assessment

Teachers can look at students’ finished posters to gauge how well they can
create their own graph.

Informal Assessment

Teachers will observe students during their group work and answer any
questions during this time.

Extensions/Adjustments:
If students finish early, teachers can have them draw a second
representation of the data using another graph or using cubes and then
transferring that to a picture on the poster board. Students can also
work more on their interpretation and add a second or third
interpretation of the data.

For the interpretation of the graphs, teachers can give these sentence
frames to the students if needed:

ok wNE

The column has the most in it.
The column has the least in it.
There are more than

There are altogether.

There are fewer than

There are more than



Rough Draft-Graph Handout Name:
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Draw your graph here:

Include the following for your graph:

-title

-key (Pictograph only)

-labels (Example: “Numbers”, “Names of Animals”)
-numbers

-the data

- the following sentences:

has the most.

has the least.
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Unit 3 || Reviewing Data/Preparing to Preser"t Lesson 4

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to develop the academic language
necessary to discuss graphs in ASL and written/spoken English using higher
level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:
Students will use their data they collected previously to create a gragbh,
they will prepare for the final presentation.

Materials:
+ Centers for student « Markers
work % Pencils
+ Rough Draft-Graph + Rulers
handouts from yesterday % Music stand for students to
« Poster paper for practice presenting the data
groups/partners
Procedure:

Getting Started
1. Start by explaining that the students will transfer their graphs onto poster
paper today. Tell students that one student will draw the graph and the other
student can practice for the presentation.

Steps
1. Have students break up into partnerships or groups and start working.

2. Check each group’s rough draft graph and give feedback if needed so
students can make changes on the rough draft before transferring it to the
poster paper.

3. Allow student ample time to transfer the graph to the poster paper.

4. Explain to the presenters what you would like them to focus on and show
them the presentation rubric (See Unit 3, Lesson 5 for rubric).

5. Walk around and assist groups where needed.
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Conclusion
Call students’ attention and have them clean up their materials. Ask students
about their experience creating graphs and getting ready to present for
tomorrow. Ask if students have any questions that need clarification.

Assessment:
Formal Assessment
Teachers can gauge students understanding by checking their mathagrphs
guestioning them using their rough draft graphs handouts.

Informal Assessment

Teachers can gauge student understanding by questioning them and observing
them during the lesson.

Extensions/Adjustments:
Teachers can have students add more information to their graphs or
presentations as an extension. Early finishers can create a different
type of graph with the same data or can survey another classroom and
add that data to their graphs.
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Unit 3 || Presentation Day! || Lesson 5

Goal: The goal of this lesson is to develop skills needed to create and analyze
mathematical graphs from a data set AND to develop the academic language
necessary to discuss graphs in ASL and written/spoken English using higher
level thinking skills.

Standard:
s Use a variety of methods, such as words, numbers, symbols, charts, graphs,
tables, diagrams, and models, to explain mathematical reasoning.
(CA-Math Standard Grade 3- Mathematical Reasoniny 2.3

Objective:

Students will present their mathematical graphs to the class.
Materials:

% Student created graphs s Pencils

« Math Presentation +» Camera for teacher

Rubric
+ Clipboard

Procedure:
Getting Started
1. Start by gathering the students to the circle area. Tell studentseahatitl
present today and review expectations with the class about how to behave
during classmates’ presentations.

2. Tell students that you will give them time to review and finish up graphs (if
necessary) before presenting.

3. Dismiss students and allow them time to prepare for the presentations.

1. Flash the lights and have the students come back over to the circle area.

2. Make sure that you have the rubrics and the clipboard ready and have an
aide or another teacher take pictures of the student presentations if desired.

3. Decide who will present first and begin the first presentation. Use the rubric
as the students do their presentations.

4. Review at the end of each presentation if necessary. Repeat this with the
rest of the groups.
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Conclusion
Ask students their feelings about the presentations and creating their own
graphs. Allow students to share. Ask students the purpose of graphs and also
if they can name some different types of graphs as a wrap up. Post graphs
around the room for all students to see.

Assessment:
Formal Assessment
Teachers can gauge student understanding and use of academic language
through their presentations to the class and during the teacher questioning at
the end of the lesson.

Extensions/Adjustments:
Teachers can have other classes or parents come and sit in the audience
during student presentations. Parents or students can ask questions
when student presentations finish. If time is an issue, teachers can have
students do a gallery walk and look at the posters rather than do
presentations but teachers should meet with each group to make sure
that they understand the graphs and use the academic language
correctly.
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Name:

Math Presentation Rubric

Skill Great Job Need Practice
1.
| signed my @ ey
group’s =/
guestion.
2

| identified the @ o

four choices.

3

i included the
data. @ 2

4,
| identified

which kind of @ '

graph we drew.

5

I'explained the
most/least for @ @

my graph.




VIII. Evaluation Plan
In order to determine the effectiveness of my curriculum and assess student
progress toward achieving the five learning goals, | developed an evaluatiohgtlan t
was used during the implementation of my curriculum. The plan included three areas
of data collection: student and teacher artifacts, field notes, and ratiag/sdalics.
These three distinct methods of data collection provided different ways to &gsess t
curriculum design, implementation, lesson and unit objectives, and achievement of the
following five curriculum goals:
1. To experience different types of graphs.
2. To experience methods of collecting data.
3. To develop skills needed to create and analyze mathematical graphs from a
data set.
4. To develop the academic language necessary to discuss graphs in ASL and
written/spoken English using higher level thinking skills.
5. To improve students’ understanding of the use of graphs in real world
situations.
Collection of student and teacher artifacts was the first method of data
collection. These artifacts included teacher and student generated work sesmples
well as students’ individual and group work samples, student-teacher classrotsm cha
and lists that were created for use during the lessons and activities, studeaiched t
surveys and rubrics used during a lesson, and teacher artifacts used for modeling suc
as drawings, lists, and examples. A file folder for each student was deatsikct

and organize student work samples and original work was collected whenever
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possible; copies or photographs of original work were kept as artifacts when the
originals were not available. Classroom charts and lists were kept in arfaddeed
“group artifacts” and were helpful in assessing student growth and progresh as w
achievement of lesson objectives. Teacher surveys, rubrics, and sampits avefa
collected and filed in a separate folder marked “teacher artifacts”.e Hnfmacts

were collected to assess the effectiveness of a unit or lesson as a wholat Stude
artifacts were used to reveal students’ strengths or weaknesses amheverdan
planning the next steps in instruction.

The second method of data collection that | used was writing field notes based
on classroom observations and situations. | recorded notes in a daily journal about
events that happened in the class including the date, which student(s) were being
observed, the nature of the event (social or academic), a description of what happened,
and what type of field note was being recorded. There are several typd nbfes
that were used during my data collection including: anecdotal, methodological,
theoretical, personal, and other. Anecdotal notes include anything that happened in an
event (ie: who was involved, setting, activity). Methodological notes include
instructional methods the teacher used during a lesson to make it successful or
unsuccessful. Theoretical notes refer to students’ application of a letiraorg in
the activity/setting. Personal notes refer to any events or fedhagedacher
experiences that may influence the classroom environment, the effectieéness
lessons, or they way the teacher observes the class. Some personal notes might
include teacher illness or fatigue, family or relationship distractioremyother

events that could affect the teacher’'s mood or teaching ability. Lastlyhire ot
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category refers to any drawings or random notes that | took that did not fit into one of
the other four categories.

| developed a method for recording notes using a bound journal as
aforementioned. Anything that seemed significant in the classroom or pertaining
the students or teacher was documented daily in the journal. The notes were recorded
for individual and group activities and during both academic and social situations.
Notes were recorded whenever time allowed in the classroom and were updated in the
journal at the end of each day when the events were recent enough to remember.

Lastly, rubrics were used to assess student progress on lesson objectives and
skills, student attitudes towards the activities, completion of assignmentgaahet
assessment of student performance. The rubrics were formatted to show whether
students met the objective (happy face= yes and sad face= no) with a catiegnot
student performance. Students were sometimes asked to rate themselvégusing t
rubrics and rating scales in addition to teacher assessment of students using the
rubrics. Additionally, student understanding was assessed at the beginning and the
end of the curriculum to determine changes in knowledge about math graphs.

The methods of data collection | used differed in format but supported each
other in that they showed trends in student work and ability, and student
misconceptions about math graphs which could then be addressed in subsequent
lessons. Any one of these methods of data collection used alone would not suffice to
show the effectiveness of the curriculum or the progress of the students. However,

used together these three methods assessed students’ academic jonwgrdsshe
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goals and the effectiveness of the lesson and unit objectives and the curriculum as a

whole as well as assessed the social and emotional progress of the students.



IX. Curriculum Implementation
Description of School Site and Classroom

The math graphing curriculum | designed was implemented during the spring
of 2009 in a third grade classroom consisting of sixteen deaf students. The classroom
was part of a K-12 residential school that is bilingual and multicultural in philgsoph
and practice. All teachers are trained using Gallaudet University'#=a§lish
Bilingual Professional Development (AEBPD) that instructs teachersdow t
incorporate bilingual techniques into their teaching. The school uses technolbgy in t
classroom including SMART Boards, document cameras, digital video cameras, Mac
and PC computers, and pictures. High levels of academic excellence are promoted
throughout the school including following a rigorous curriculum, conducting
ASL/Deaf studies classes, ASL maintenance and immersion classesaeantarh
education for all students.

The school encourages community through character education, high school
and elementary level plays, multicultural celebrations, ASL Pah! Day, ang otizer
events. All members of the staff are fluent in ASL so the students have fidsdoce
the language and are supported in all areas at school. Many dorm counselors have
worked at the school for multiple years and are familiar with its inner warkargl
staff have watched students grow up and graduate from high school. Additionally,
parents in the community are highly involved as volunteers, substitute teachers, event
organizers, and interpreters.

In my third grade classroom there was a team of three teachers who rotated

teaching all academic subjects throughout the year. When group work was required,
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the students were grouped heterogeneously so that they would have the opportunity to
learn from each other (lower achieving students learned from the higheviag
students and vice versa). Mornings throughout the week consisted of morning
meeting, literature circles, writer’s workshops, DEAR (Drop Everythind Read),
ASL class, physical education classes, and library time. In the afterrtadests
learned science with a K-5 science teacher, social studies in our classnidom, a
participated in Deaf studies and character education classes. Math imstoeccured
at the end of the day, four times during the week. My curriculum was implemented
Monday through Thursday during the math hour over the course of two weeks.
There were typically five adults in the classroom at all times: the tbaeber
team, our aide, and myself. An ASL Specialist was present during ASL mairgenanc
classes and helped with character education throughout the semester. The three
teachers split responsibility for teaching various subjects and always w&gopor

students and each other at all times.

Participants

My students consisted of six boys and ten girls ranging in age from @iignt t
years old. Seven of these sixteen students had at least one Deaf parent (HW, JW, KD
MB, MM, SH, and TM) who used American Sign Language as their primaryéayeg
at home. Those seven students had native-like ASL skills but were still developing
their language production and vocabulary through ASL maintenance classed. Base
on the ASL Scale of Development (Herzig, 2002) these students were advanced

signers. Four students had hearing, Spanish-speaking parents (AP, BS, EC, and PG),
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many of who signed ASL with some proficiency. These students, and the five
additional students with hearing, English-speaking parents who signed (AC, BD, ER,
RL, and TR), attended ASL immersion classes through pullouts during the day. These
pullouts were designed to support the students in their ASL acquisition and
development. On the ASL Scale of Development, these nine students would be
classified as intermediate to early advanced signers. One student (EQ oiredass
while | was interning in the spring, and his ASL skills ranked as beginning gr earl
intermediate.

About half of the students were reading at grade level. Two students (HW and
RL) were reading above grade level books and five students (AP, BD, ER, EC, and
PG) were reading at the first to second grade reading level. | observatl dfdhe
students enjoyed literacy centers and story time, and that they liked to read books
The students’ reading level on the Benchmark Assessment (Nelley and Smith, 2000)
ranged from 20-30 points. During math classes, many of them were still legrning
read written instructions and word problems in English due to the academic language.
The students’ written English skills varied based on the 6+1 Writing Trags8sgent
(2008) rubric. The majority of the students (ten) were classified as “devéloping
writers with the exception of two students (BD and EC), who were classified as
“emerging” writers, and four students (HW, KD, MM, and TM), who were claskifi
as “capable” writers.

The students’ math strengths and weaknesses varied. The majority of them
were working on their multiplication and division facts. Four students were

memorizing their 3's and 4's facts whereas nine students were working ofi’sheir
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7's, and 8'’s facts. One student in the group (SH) was working on multiplying two
digit numbers by three digit numbers and another (BD) was still memorizing
subtraction and addition facts for single digit numbers as well as committing
multiplication facts to memory. All students were still learning Ehglisademic
vocabulary for math skill instructions, and they were struggling with the langiiage
word problems. During math review work | found that they knew how to read and
tally graphs, pictographs, and bar graphs accurately although some stutlents sti
needed support.

Some of my students were repeating third grade and many of them were newly
promoted from second grade, which made for a unique environment. Sometimes they
tattled on each other in class and had difficulties solving their personal problems
without asking a teacher for help. Three students were particularly quietresitve
and were easily upset when they became frustrated, however they interdcteithwe
their peers. One student sometimes intimidated others by putting them down but
generally got along with everyone. Most students were relaxed and ggtvata
everyone and were able to ignore inappropriate behavior from some of the other
students. They appeared to enjoy helping me write on the SMART Board and enjoyed
volunteering to help the teacher. They also participated well during the daily
activities. Some students needed additional support from a teacher to stay on task but
when they were doing their work and attending, they often performed well.

All'in all, this was a great group of students with diverse language and

academic strengths. Many of the students were early intermedadeasrced signers
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and were generally at grade level for reading and writing. They ereargetic,

motivated, and ready to learn.

The Implementation
May 11, 2009- Day 1

To start off my curriculum | talked with my cooperating teacher (orerg
teacher) about the students’ skills using graphs. She told me that they hayl alread
learned about bar graphs, line plots, and pictographs but they would need to review
them. She also told me that they had not yet learned about Venn Diagrams, and they
would not be able to use pie graphs because they had not been taught the concept of
percentages. The students had just been taught fractions several weeks Iprior, so
decided to start the first day with a modified version of Unit 1, Lesson 1. We did a
KWL chart about what the studerdsiow, Want to know, andl earned about graphs
and then | taught them the Venn Diagram. Instead of teaching the exact &gsson f
Venn Diagrams from my curriculum, | had the students compare one of the classroom
teachers and me. | thought the students would enjoy comparing their teachesg beca
it would be more engaging for them than talking about mammals and animals that
swim in the ocean, which was the original plan from the curriculum (Unit 1, Lesson
4).

This first day was somewhat hectic because my cooperating teachabsent
and there was a substitute teacher in her place. | instructed her to help veldeck ne
during the group lesson. Additionally, there were two people in the room filming for a

university research project, which added two more bodies to the room and four



111

cameras recording the math lesson. Today was their first day of filmifgpbanse
the students experienced filming when the researchers visited in eadly Waas
not novel to them.

| began by showing a message on the SMART Board saying that we would be
doing a KWL about graphs. One student (HW) saw the word graphs and signed the
word correctly before | asked for volunteers. | asked if the students knew what a
KWL was, and RL said she did because they had done a KWL last year. We reviewed
that K stood for what the students Know, W stood for what the students Wanted to
know, and L stood for what they Learned during the lesson or unit. | asked the
students what they knew about graphs, and MM said she had seen a graph before that
displayed the number of people who liked various ice cream flavors. | asked the
students what graphs they have used before and told them they could draw it if they
did not know its name. RL came up and drew a table of four boxes by three boxes.
Because the sign for CHART and GRAPH are the same she was correcsimethat
used the appropriate sign but she was incorrect because a chart is not thessame as
graph. | addressed this issue by explaining that she had drawn a ‘chart’ and
fingerspelling the word.

| showed the students a poster | had made with examples of a bar graph, line
plot, pictograph, and Venn Diagram on it (see Figure 9.1). It was titled “Kinds of
Graphs”, and | covered the four graphs with a sheet of paper. | showed the students
the bar graph and asked if they had experienced that graph before. Theydll signe
“yes”. | called on RL to come up and draw an example of a bar graph on the KWL

chart in the “K” column for what we know about graphs. Then | asked the students
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what is usually on a bar graph. TM said it always had a title so | instructed him

write a title on the graph also in the “K” column, and | wrote “title” in theesam

column in English. MM said we needed numbers on the side as labels, and AP said
we needed numbers or colors on the bottom. | wrote “numbers” in English in the K
column. AC said we needed the bars for the numbers. She also said that we needed

lines. | wrote “lines” in the “K” column.

Figure 9.1: “Types of Graphs” poster

Next | asked what the students wanted to know to fill in the “W” in the KWL
chart. | said that | was curious about what graphs are for. TM said “if we dichvet
a graph, from where could we get the information on the graph?” HW asked why we
have to learn about graphs. | realized | was losing their attention setmawo the

next part of the lesson, which was showing the Venn Diagram.
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| showed the students my poster of the different types of graphs, with all the
graphs still covered except for the bar graph. | told them they would see graphs they
had already learned about. | removed the papers covering the examplesgrsphch
one at a time and asked if they knew about each. They said that they did, and lastly, |
showed them the Venn Diagram and asked if they had seen a graph like that before.
They responded negatively, and | told them that we would learn about this new graph
today. |told the students that the Venn Diagram is used to compare two or more
people or things. | had another teacher come forward, and | asked for a volunteer to
tell me something about this teacher while | recorded their responses onARETSM
Board. The students were very enthusiastic about giving responses. Next, | asked

them to tell me things they knew about me. Their responses are listed in Figure 9.2
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Teacher 1 Me

Good teacher Funn

Champ! @ teacher/ stri

Sweet Curly hair

:
il

t

|

Cute/beautiful Cool

Long hair Smiles a lot

:

New teacher

L

Rides a motorcycle Wears glasses

Old teacher Wears contacts
Smart _Smart>

Figure 9.2: Student generated responses for Venn Diagram

;

Next | asked the students to look at the list and tell me which things the other
teacher and | had in common or what traits we both had on our lists. | circled these
words on both lists as they named them. Then | posted a Venn Diagram on the
SMART Board and told the students that the things that are similar or the same go in
the middle circles that overlap and the differences go in the outside cirtleilens
again told me which traits the other teacher and | had in common, and | wrote these
words in the middle circles. Then we listed the ‘different’ traits in the deitsircles
(Figure 9.3). | told the students they would make another Venn Diagram the

following day with a partner. The students were very engaged by volunteering to
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describe the two teachers. In fact, | had to draw popsicle sticks tosdakbents
individually because there were so many volunteers, and | wanted to draw names
rather than just call on students to be as fair as possible. One thing | would do
differently next time is to have the students talk with a partner about the ohetsa

first so that all of the students were engaged and talking before calling omliradisvi

Venn Diagram
Partner work: What are your similarities and differences?
Teacher 1 Me

—~—— T~ Boh _——

o

oy et -
", -
- o -

o X
/ -Rides a motorcycle f// N, -Wears glasses \'\\

/ -Straight hair /Smart’, -Curly hair \
-Beautiful / Funny | -New teacher
| -Old teacher | _ranl ~ | -Smiles a lot
l'. -Long hair I Strict | ~Cool |

| -Sweet /| -Wears contacts

Figure 9.3: Venn Diagram used for group instruction

May 12, 2009- Day 2

During morning meeting on Day 2 | had the students fill out two surveys. For
the first survey the students had to write down their favorite animal next toémee
(Figure 9.4). These data would be used for the pictograph center later in the day
where students would work in small groups with teacher support. This was different

from the planned Unit 1, Lesson 1 pictograph activity because | learned that the
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students would be doing the pictograph activity individually rather than as a whole
class, and they needed data for their pictographs. | thought this modification would be
motivating for the students because they would enjoy writing down their favorite

animal on the survey and using their own data for the center.

What'’s Your Favorite Animal?
Write down your answer.

Students

Example: Rachael- elephant
AP-
AC-
BD-
BS-
ER-
EC-
HW-
JW-
KD-
MB-
MM-
PG-
RL-
SH-
TR-
TM™-

Figure 9.4: Survey used for the pictograph center

The second survey asked students what time they woke up on weekend
mornings (Figure 9.5). Students had to sign their name under the time range matching
when they woke up and these data would be used later for the bar graph center. This
handout was an addition to Unit 1, Lesson 3 because | did not have the time to do this

lesson with the entire group of students and because the students had already lear
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about bar graphs. This survey was added to the curriculum during implementation to

gather student data for use during the center.

What time do you wake up on the weekends?
(Put your initials next to the time that you wake up.)

7-7:30 am 8:30- 9 am
7:30- B am 9-9:30 am
2-8:30 am 9:30- 10 am

Figure 9.5: Survey used for the bar graph center

The students arrived back from science about 10 minutes late, and they had to
sit in the math circle, which is an area of the classroom with chairs set upnm a se
circle facing the SMART Board, to talk with a community volunteer. The students
had disrespected her earlier in the day by not following her instructions on the way t

P.E. class, so she wanted to talk with them about what had happened. After the
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discussion | dismissed students to go to the bathroom and get a drink of water like
they do during quiet time but they did not get their normal ten minutes of free time to
do a favorite activity of their choosing because we were short on time. Theyek

back to the circle for math time, and | explained that four students would be placed at
one of four centers to practice the different types of graphs that | had showréhem t
previous day on the poster. The students would rotate between the centers with a
teacher implementing a different graphing activity at each centet,iiafmdmed them

that | would flash the lights when | wanted them to rotate to the next centso. | a

told them that if a group finished early they could work on some of their fix and finish
work that was in their math folders, which is their previously graded student work that
had errors that needed to be corrected by the student. | dismissed the students and
they went to their first center.

Each table had a teacher who explained to the students what they would do at
the table and to support those who needed extra help. Students were familiar with the
bar and pictographs so those two tables were supervised by a team teacher and the
substitute teacher. My cooperating teacher said the students needed review on line
plots so | worked with the line plot table. Additionally, the teacher who was involved
in the Venn Diagram comparison on the previous day worked with students at that
table because she was familiar with that activity.

The students at the Venn Diagram station paired up and compared each other
like we had done the day before. They wrote a list of 5-10 things about each other
(Figure 9.6), circled the similarities, and then filled in the Venn DiagFagufe 9.7)

with the characteristics they had listed. They put the characterisiahéy had in
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common in the center of the overlapping circles, and they put their differenbes in t

outer circles.

Directions:
Write down 5-10 things about each person.
Compare the answers and circle the thaings that are the same.
VWrite vour similarities and differences on the Venn Diagram

Partner’s Name:

My Mame:

My Parner & 1 e &

Figure 9.6: Comparison handout for the Venn Diagram center



120

Name: Partner's Name:
Venn Diagram
Partner work: What are your similarities and differences?
My Partner Me
_—" ——_Both _——
/ - "ff/rl .,
// N N
|'
| | | |
II | | |
™ l...-\'\ e /
\ \\ //
/\ P4

Figure 9.7: Venn Diagram graphic organizer

| talked with the teacher who led the Venn Diagram table, and she said that
HW said “not much same” for the characteristics she and her partner (B%6) wr
down. They had “girl”, “8' grader”, and “likes to swimming” written down as their
similarities but had six traits written down for each of the two girls the¢ diferent
such as “funny”, “long hair”, “lives in cottage” for one student and “loves soccer”,
“short hair”, and “lives in sweet home” for the other student. Another pair (SH and
MM) said they had “a lot same” for their Venn Diagram. They wrote down “curly

hair”, “pink”, “bike”, “computer”, “sisters”, “skateboard”, and “Vans” for thei

similarities but only wrote down “dog”, “snake”, “meat” for one student ands*cat

“coyote”, and “vegan” for the other as personal traits that differed.
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These students’ ASL comments convinced me they understood the purpose of
the activity and the academic language of “same as” and “differenti¢hampanied
it. Additionally, there was a pair of students that had nine similarities, andhttieste
said, “You two should be best friends”. The students laughed because they understood
she was saying that because they had a lot of similarities. The studentsealghe
ASL sign with the K handshape “the two of us” often when talking about their Venn
Diagrams to refer to the English equivalent of “both of us”. Also on their Venn
Diagrams the word “Both” was written where the students needed to put sieslarit
and the words “My Partner” and “Me” were written where the students needed to
write the respective person’s characteristics on the Venn Diagram. Tmesents
and the fact that they filled in their graphs correctly are evidence thatttents
understand the concept of “both of us” in ASL and English.

At the pictograph center the substitute teacher asked the students what the
graph was about by showing them the handout (Figure 9.8). TM, AC and RL were at
the table with her. TM and RL said that the graph would show how many people liked
each animal. Students counted how many dogs were on the survey that each student
had filled out during morning meeting and drew the appropriate number of paw prints
on the graph. They continued for cat and drew the paw prints on their graphs. She
then asked, “If no one voted for the horse, what do we do?” and TM said to leave it
blank. Next, the substitute showed the students the survey again, and they continued
for lion. The students then had to identify which animals were not written on the

graph and write them in, then they had to draw the corresponding paw prints for the



number of students who voted for that animal as their favorite animal

on the survey.
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. Wolf was next

Animals Pletograph
Handout

Instructions: Create a key and use the svmbaols to fill out this graph.
Use the class data from morning meeting. Add the animals that aren’t

listed.
Key
elephant 6 @
= animal(s)

dog

cat

horse

lion
What do you notice about the pictograph?
The graph has e
More people like thapn

(animal) {animal)

Figure 9.8:

Animal pictograph handout
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When the students finished creating their graph from the survey data, the
substitute asked, “What do you notice about the graph?”. TM said the names of all the
animals on the graph. Then she asked what other things the students noticed. TM
said, “Dog had most”. HW said, “Dog has many. One, two, three, four, five, six”.

The substitute pointed to the paw print in the key and asked AC what it meant. AC
said that it shows one animal. She asked TM, “Which beat others?”, and he said,
“Dog”. The students’ responses and interactions with the substitute teacher
demonstrated that the students were able to create a graph with the giveamddata
understood the meaning of the graph (e.g. key, labels, etc).

Originally, I planned to have students do each center for ten minutes but there
was not enough time for them to rotate through all of the centers due to their late
arrival from science and the discussion with the volunteer. Instead, | decided to keep
the students at the centers for longer periods of time rather than have them move
quickly through all four centers. As a result, the students were only able toetempl
two of the four centers. | thought this was more beneficial to the studentsas it ga
them a deeper knowledge of the graphs they were exposed to and allowed them to talk
with the supervising teacher while at the centers.

| supervised the line plot center where the students counted individual boxes of
raisins and created a line plot with the data. | noticed that some students were
struggling to count their raisins in the boxes, however. | supported JW and MB when
they were counting by having them count while | moved the raisins into a new pile.
Some students struggled with understanding the concept of the line plot on their own.

| supported AP by asking her pointed questions such as “Where would 108 go on the



124

line plot?”. She found 105 and then counted three marks to the right. | also asked her
where 90 would go on the graph. She extended the line to the left on her own and
added 90 to the number line and put an “X” above it. This demonstrated her flexibility
and understanding of line plots. | gave her a handout that | created foiraahgrk

so that they would have extra data to add to their line plots (Figure 9.9). | had her read
the sentence “How many raisins do MOST boxes have?”. She signed “"MUST” for
most. | pointed at the word and she correctly signed “MOST”. Her answer of 105

was correct.
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Line Plot
Extra Raisin Data

Directions: Add this data to vour Line Plow
What do you notice about the graph?

Student Name # of Raisins in the Box
Student A 105
Student B 100
Student C 103
Student [ 109
Student E 110
Student F 105
Student G 104
Student H 110
Student 1 105
Student J 100
Student L 103
Student M 98
Student N 105
Student O 108
Student P 110
Student 107

Figure 9.9: Line Plot- Extra raisin data

May 13, 2009- Day 3

On Day 3 there was no substitute teacher for my cooperating teacher who was
absent again. During math time | planned to have each teacher or aide work with a
group of students on their graphs at a table and lead a conversation about the graphs

using the academic language the students were learning. Because we did aot have



126

substitute teacher, | was planning on having the aide lead the pictograph Ganter

aide does not stay in the room throughout the day due to other duties so | was not able
to talk to her about the math centers in the morning or during social science. Thus, I
changed the fourth center to an activity the students could work on independently.
Instead of a discussion about graphs, | had the students do nine different math review
problems on a worksheet called “9 a Day” that was in their folders.

On Day 3, | saw students count their raisins in many different ways at my
center. BD sorted her raisins in groups of fours and then added up how many she had
after sorting. HW counted her whole box one by one whereas PG sorted her raisins
out one by one on her paper towel, wrote down the numbers on her napkin underneath
each raisin, and then counted them all. AP and ER sorted their raisins into groups of
five each and then counted the groups of five. TM put his raisins in groups of 10 and
counted by tens to find out the total number of raisins he had. RL put her raisins into
random piles, counted how many raisins were in each pile, and wrote down the
number next to each group on her napkin. Then she added up the totals for each of the
piles. It was interesting to see the different methods that the students usedit
their raisins, which demonstrated their understanding of number sense.

| explained the line plot to the students and what to do so they could get
started. TM easily figured out where to put the X’s on the line plot for the group’s
data. The worksheet had marks for each number on the number line but only 95, 105,
and 115 were written on the graph. The students had to figure out the value of each
mark and where to put their X’s. TM filled in his graph with ease. | gave him the

additional raisin data to fill in, and he was able to complete the graph by himself.
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Then, | asked him in ASL, “How many raisins did most of the boxes have?” He
correctly answered that most boxes had 105 raisins because five students had 105
raisins in their boxes. He also observed that he and | both had the same amount of
raisins in our boxes that we had just counted.

ER was struggling to figure out where to put his mark for 90. The graph
started with 95 and went to 115 so the students had to extend the graph to the left and
add marks for numbers less that 95. ER correctly counted from 95 to 98 and added the
numbers on his graph to the right of the 95 mark. He then wrote 90 next to 98. He did
not realize that 90 should come before 95 on the graph. | showed him the graph and
asked him if the numbers were getting bigger or smaller from left to right, amdche s
bigger. Then | asked where 90 goes and he pointed to where he put it on the number
line. Then | extended the line plot to the left and added the marks for him and pointed
to the one directly next to 95 and asked what number that would be. He answered that
it was 94. |then did the same until he got to 90 and understood where to put his X for
90 on the graph.

| saw that most students understand line plots with a bit of support, and were
able to fill in their graphs correctly and answer questions about it. On Day 4lwe wi
have small math centers as per the usual schedule. The worksheets the stlidents wi
complete will include basic math questions and make-up work including any graphs
that they did not have time to work on the past two days. Students who were absent
on Day 3 will be able to meet with me on Day 4 to catch up on any graphs they

missed, and | will work with them one-on-one.
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May 14, 2009- Day 4

On Day 4 the students worked on individual work at the centers including
doing a “9 a Day” worksheet that had nine different types of review problems on it.
The students also did accelerated math, fix and finish work, and subtraction practice.
During the subtraction center, another teacher worked with the students and noticed
that many of the students had problems ‘borrowing’ when they were subtractieg thre
digit numbers from three digit numbers.

SH asked me for the data to complete the pictograph that he was unable to
complete the day before. | explained to him what to do, and he was able to complete
the graph on his own. At the end | asked him to read the question at the bottom of the

page, which said: “The students like more than

. SH was able to fill in the blank with the animal that received

the most votes (dog), and he wrote in cheetah for the other animal because & had les
votes than dog. | was pleased that he read and comprehended the academic language
in English of ‘most’ and answered the question.

If I had more time to implement my curriculum, | would have gone through the
lessons as they were written: introduce the concept via group lessons and then have
students do individual or small group activities. | would have liked to do a group
activity with the raisins so that the students could have a lot of exposure to line plots.
However, materials management was difficult with small groups of four stjdent
am glad that | did this activity with smaller rather than a large group.

Next time | use this curriculum | would use a different survey for the ltisne

graph than the one | gave the students. | learned from the teacher running the bar
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graph center that not all of the students understood the concept of weekends or that it
meant Saturdays and Sundays. Some students thought the survey was asking them
what time they wake up in general rather than on the weekends and they wanted to
change their answers when they got to the bar graph center. The surveyhegave
students was open ended and some students said they woke up after 10 am, so when
the students were filling out the survey | added a category called™ddhestudents

who woke up later than 10 am (Figure 9.10). However, this was problematic when we
graphed the data and answered the questions on the worksheet. Next time | would ask
a question such as ‘which is your favorite food’ and limit the choices to four or five

items rather than make the survey open-ended.



Wit Neatly!

7-7:30 am

RL

What time do you wake up on the weekends?
(Put your initials next to the time that you wake up.)

8:30- 9 am
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Figure 9.10: What time do you wake up on the weekends sign up sheet
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May 18, 2009- Day 5

On Day 5 | deviated from my lesson plans in order to better connect content
areas. The students had learned about Egypt in social studies class the preskous we
and they were very intrigued by the animals that live in Egypt. | wanted to use the
prior knowledge and enthusiasm as a “teachable moment” with graphs. | showed the
same power point slide that the students had seen the previous week showing different
Egyptian animals that live in the region (Figure 9.11). | circled the DesertGiant
Solpugid, cobra, and baboon, and | set up a poster that said, “Which is your favorite
Egyptian animal?” with the above choices that headed four columns. | explained to
the students that | wanted to know their favorite animal from among the foueshoic
The students were instructed to come forward and put a tally mark on the poster for
the animal that they like the most. Seven students voted for the Desert Fox, four for

the cobra, and two for the baboon. No one voted for the Giant Solpugid (Figure 9.12).



Did you know that some animals
were also mummified?? Can you
guess what animal this is?

Anima|s There are lots of interesting animals that live in Egypt.

Cobra
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Figure 9.11: Egyptian animals slide used for group lesson on creating graphs

Figure 9.12: Student filling in her answer on the Favorite Egyptian Animalsagh
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Underneath the graph | wrote, “ has the most” and

“ has the least” (Figure 9.13). |told the students to talk with their

partner about what they notice about the graph. The students were using theelanguag
of “most” and “least” while talking with their partners about the graph. HW, AR, AC
ER, and KD signed that “Desert Fox most”. When | asked who could volunteer to
come to the board and write in who had the most votes based on the partner
conversations, everyone except for SH raised their hands. TM came up, and | asked
him which animal had the most votes. He signed, “Desert Fox because most. Desert

Fox has 7, Cobra has 4, and Baboon has 2.”

Figure 9.13: Student generated graph used for group lesson

Next | asked for a volunteer to help me figure out which animal had the least

votes. Almost all of the students raised their hands to volunteer. | called on KD. She



134

came up and signed that “Baboon has least because has 2”. This was a common
misconception with other students as well. Many of them thought that if an item had
zero votes, you could just disregard it. | explained to the students emphasizing that the
item with the least is the item with the smallest number. Something closmtorz

zero counts as part of the problem. So | asked KD which animal had the least amount
of votes, and she correctly said that the Giant Solpugid had the least.

Afterwards, | asked the students how to make a graph from the information on
the poster. TR came forward and said we would need numbers on the vertical part and
the names of the animals on the horizontal part of the graph. I called on volunteers to
come forward and write in the four animal names on the bottom and the numbers one
through seven on the vertical part of the graph. Next, JW came forward and helped
me make a bar graph with the information on the poster. She drew an arc from the
number 7 to the Desert Fox label on the bottom part of the graph. | helped her correct
it to make a rectangular bar. Then | asked students what we would do with the Giant
Solpugid, and BS responded, “Nothing because 0 votes”. | called on TR to come
forward and draw the bar for the cobra, and when asked how many votes the cobra
had, he responded “4”. Lastly, RL correctly created the bar for the baboore(Figur

9.14).
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"Favorite Egyptian Animal Graph"
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Figure 9.14: Student drawn class graph of their favorite Egyptian animals

After we created the graph | asked the students why we needed graphs. ER
said that we know the information about how many students like which graph. JW
said that we put in how many people like which animal. All of the students’ responses
were similar to this, but they did not tell me what graphs are for or why weerse t
| explained that it takes a long time to ask each student about their favaned,ani
however, we can learn that same information in just a few minutes by looking at a
graph.

Lastly, for our daily activity | implemented a variation of Unit 2, Lesson 5 in
which | had the students think of questions they wanted to ask each other to learn

more about the other, for example finding out each other’s favorite colors. After
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allowing two minutes to brainstorm with their partners | got their atteatmohhad
them tell me their responses. At first the students thought they needed tartell the
partner their own favorite color. They did not understand that they were supposed to
brainstorm ideas for questions that we could ask each other. After calling on a few
students for their question ideas, all of them raised their hands to give theionglesti
This is the list the students came up with:

What is your favorite sport?- KD

What is your favorite restaurant?- RL

What is your favorite pet?- MM

What is your favorite country?- TR

What is your favorite candy? —TM

What is your favorite cookie?- KD

What is your favorite store?- MB

What is your favorite animal?- BS

What is your favorite picture?- JW

What is your favorite movie?- ER

What is your favorite food?- AC

What is your favorite drawing?- AP

What is your favorite game?- BD
| closed the lesson by telling them that we would start a new project thdayeahd
reviewed what they had learned about the purpose of graphs. HW came to the front
and shared that we need graphs because they give us the information in one page and
it is easy to read the information. | was pleased that she remembered,ithagk w
the students again after the curriculum is finished to see if they have irtedhie
purpose graphs.

On Day 6 the students will break up into groups and either generate their own
guestion to survey each other with, or use one of the questions from Day 5’s

brainstorming session. They will gather data from their peers and worgasgato

create a graph. The lesson plan for Unit 3, Lesson 1 was for students to work with a
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partner but | decided, due to our time constraint, to have the students work with
students they are partnered with during story time called color groups. With four
students per group, they will work together to generate a question to use to survey
their peers in class. My team teachers suggested having each group dfaveiat dif
type of graph instead of letting the students choose so that rather than multiple

examples of the same graph, we would have a variety of graphs represented.

May 19, 2009- Day 6

On Day 6 | reviewed with the students what we did the day before and told
them that we would be modeling an example of a graph from yesterday (See Figur
9.14 above). | showed the students the worksheet and explained to them that they
each as a color group would choose a question for a survey of their peers. The
students were excited choose a question, and they enjoyed working with their
classmates. It was a challenge for the yellow group of students (TR, HVEnAP
KD) because TR was adamant about choosing one question while the three other
students wanted to choose a different question. It was a good opportunity for a lesson
about compromising and how to choose a question that all of the students could agree
on.

After giving them five minutes to make their decisions, | regained students’
attention. Then | drew names from four popsicle sticks that each had one name of a
member from each group written on them. Those students told me which question
their group had decided on, and | wrote the color name next to the question on the

SMART Board so all of the students could see which group was using each question.
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TM asked me what | would do if two groups wanted the same question, and | told him
they would choose in the order their names were chosen. Once another group had
already decided on a question, it could not be chosen again. The groups picked the
following questions:

What is your favorite game?- Green group

What is your favorite animal?- Pink group

What is your favorite cookie?- Yellow group

What is your favorite sport?- Blue group

The students were then instructed to work with their groups to come up with
four response choices for their survey. Additionally, | explained that each group
would survey the other groups, and handed out the worksheet guides to each group
before dismissing them to their tables (Figure 9.15). A teacher was on hand ta suppor
each group as needed. My group’s question was “What is your favorite sport?”, and
they decided that each member of the group would suggest one sport for the survey.
MB said soccer, EC said basketball, and AC said baseball. This sparked aafiscuss
about the difference between softball and baseball by MB. She said that soéiball us
a bigger ball that is generally softer and baseball uses a small, hardek®all.
confirmed that she meant baseball. Lastly, SH offered track as his spod hihtol

that track usually encompasses many different sports such as shot put, hysties, tri

jump, etc. He picked football as an alternative.



139

Class Surveys

Students’ Names:

,and

Our survey question is: (What is your favorite ?)

The four answer choices are:

1.

Figure 9.15: Class surveys used for student surveying

The first group to survey the other students was the yellow group whose
guestion was “What is your favorite cookie?”. Their four response options were:
ginger cookies, Oreos, chocolate chip cookies, and M&M'’s cookies. Two students out
of the four in their group surveyed one table while the remaining two students
surveyed a group each on their own. Each student said, “Which is your favorite
cookie?” and gave the four options for their question. It was a good way for the
students to practice signing a list in ASL on their non dominant hand by holding out

their four fingers, pointing to a finger and giving the first option, and repediis ot
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each of the three remaining options. It was also a good measure of ASlveecept

skills because the surveyor had to perceive his peers’ responses and vice versa. When
each group finished they met back at their table and the next group sent out its
surveyors.

The next group was the pink group, and their question was: “What is your
favorite animal?”. Their four response options were: white tiger, bald eagle, dolphin,
and panda bear. Some students did not know what a panda bear was in my group so
ER had to explain that it had a white face with black spots on their eyes and ears.
Following that group was the blue group (What's your favorite sport?) and @ gre
group (What's your favorite game?). The green group’s four response options were:
Wii, DS, Xbox360, and PSP. All four groups rotated through gathering data from
their peers in the same way as described above.

HW noticed that there were only 13 responses on her survey when she added
up all of the responses but there were 16 students in the classroom. She discovered it
was because the students did not survey themselves on their own questions, and she
asked me if | wanted the groups to survey themselves so there were 16 responses
told her that we would just survey each other instead.

When my group came back from collecting responses | had them each share
how many students preferred each sport so that we could fill in a collective wdrkshee
with all of the tallies on it showing the class data. SH and AC said that $actére
most votes. They also noted that baseball had the fewest votes. | instructedrthe othe

tables to do the same: report the results of the survey, put all of the tallies onto one
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paper so that the group collectively had the information on a master worksheet, and
then have each student make sure his/her paper matched the master copy.

On Day 7 the students will work with their team to create a graph of the data
that they collected in class. They will make a rough draft of their graph thadesca
title, labels, numbers, and the information (data) from their peers. Afteel ha
checked the graph with the students to make sure that the math is correct and
everything has been included the students will get a piece of poster paper on which to
draw their graph. Additionally, the students will include these English sentatnites

bottom of their poster: “ has the most” and * has

the least”. This will reinforce the ASL academic vocabulary réladeheir graph
because they will discuss the data with their group members in ASL. kikédne
students will write the English sentences, which will reinforce the Engtiademic
vocabulary needed to describe their graphs. Two students will work on transferring
the graph to poster paper while the two other group members practice for a

presentation that will take place the following day (Thursday-Day 8).

May 20, 2009- Day 7

On Day 7 during math | reviewed the four types of graphs with the students
and explained that they would be drawing their graphs individually using the data they
collected the previous day. |told them all the elements they needed to have on their
graphs by reviewing the items on the worksheet including vocabulary, and told them
they would fill in some sentences about which category of their graph had the most or

least votes. Additionally, | assigned each color group a type of graph to draw and
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reviewed what it looked like using my poster as a model; the blue group was @ssigne
the line plot, yellow and green groups the bar graph, and the pink group was assigned
the pictograph. 1told the students that | would give them poster paper after they
checked in with me and that two members of the group would draw the graph onto the
poster and the other two would practice the presentation for the following day.

The students dispersed into their groups, and | handed out the worksheets for
them to use as a guide (Figure 9.16). The worksheets had a list of things to include on
the graph as well as space for them to draw their own graph and complete the
most/least sentences. | encouraged the students to ask each other for help befor
asking me. One of the three team teachers was out of the classroom today due to a
family emergency. She was involved in the activities the previous day ptalred
the lesson to the substitute teacher. Also two other teachers had to leavsstier cla
about 15 minutes to get some materials for the following week, so | monitored all four

groups with the support of the substitute teacher.



143

Rough Draft- Graph Name:

Draw your graph here:

Include the following for vour graph:

~title
-key (Pictograph only)

-labels (Example: "Numbers”, “Names of Animals™)
-numbers

-the data

- the following sentences:

has the most.

has the least.

Figure 9.16: Handout for students to draw a rough draft of their graphs

The blue group was assigned the line plot to graph responses to the question

“What is your favorite sport?”. | observed that SH did a great job drawinghis li

plot. He needed prompting to add the label for the items on the line plot, he outlined

the names of the sports with boxes, and he did not have a clear line at the bottom of
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the graph with arrows in opposite directions. | prompted him by showing him the line
plot example on my poster with the different kinds of graphs and asked him if he saw
boxes and labels on the graph. This prompted him to fix his mistakes himself.

EC was absent today so he was not in the group. MB looked at my poster
example and started drawing the exact graph from the poster, the subjectroivasic
different types of shoes. | asked her what she was doing, and she replied she was
drawing a line plot. Then | prompted her to use the information from yesterday’s
survey activity to draw a line plot. She erased her shoe line plot and replacid it wi
the sports line plot, however she and AC added numbers up the side of the graph. |
asked them both if the example line plot had numbers anywhere on it. They
responded negatively and erased the numbers.

Next | asked who from the group would be drawing the graph and who would
be presenting on the following day. SH wanted to draw the graph and AC and MB
wanted to practice for the presentation. | gave them their poster paper soultey
begin. SH drew the graph in pencil and checked with me to get approval. | gave him
some feedback of how he could improve the graph (write larger, add the most/least
sentences, and outline in black marker). Additionally, | checked in with MB &atd
she was practicing the presentation. | gave her some feedback (instestcsafing
“sports” say “Our group’s question was ‘What is your favorite sport?”” ancerthm
members of the group).

| checked in with the yellow group whose question was, “What is your favorite
cookie?”. The students were creating their bar graphs and had some issues with TR

because he was not cooperating with them. | had the aide work with TR while the
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other three moved on to drawing their graphs and answering the questions. When one
teacher came back from getting supplies, she worked with the group to find the “most”
and “least” votes for their data. Many of the students still struggled wetio™z
representing the least. The group wanted to discount the two choices with zero votes
when they were considering which option had the least votes. | was glad to have the
opportunity to clarify that concept with this group of students one-on-one.

| checked their individual graphs with the list of items that needed to be
included. HW, AP, and JW had forgotten to include the labels, and the title of their
graph was “Cookies”. | suggested they name their graph “Favorite Cookies” so as not
to confuse the labels for the types of cookies on the bottom and the number of students
who liked each kind on the side. | asked the students what was on the vertical axis of
the bar graph, and they responded numbers 1, 2, 3, 4, 5, etc. | asked them what they
could write as a label on that side, and they said, “Numbers”. The horizontal axis of
the bar graph named different types of cookies so they suggested “Cookies”’ds a lab
AP, HW, and JW wrote their labels and corrected the title, and | gave themdbtsr
paper. HW said she would present, and JW and AP would create the graph of the
poster.

Next | checked on the pink group whose question was, “What is your favorite
animal?”. This group was doing a pictograph. ER had just returned to his seat after
being absent from class for reading when | got to their table. He was\drawar
graph of his information from the previous day, however his group members were all
drawing pictographs. | pointed to the other students’ papers and told ER that their

group was assigned to draw a pictograph. He erased his graph and started again.
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TM was drawing lines with a ruler for a table on his graph. When | returned to
the table he had written in all of the animal names and used tally marks to represent
the number of votes each animal got. | showed him my poster and asked if the
pictograph had any tally marks. He responded negatively and erased hisndllies a
then drew a Key using a paw print to represent one animal. He also listed the numbe
of votes each animal had next to the corresponding lines. When he was finished |
asked him if he saw any numbers on my example, and then he erased the numbers and
answered the questions on the graph.

MM was drawing her pictograph and also had numbers written to the right of
each animal. She erased the numbers and completed her graph. Her pictures were
beautifully drawn, and she had answered all of the questions correctly on her
worksheet. BD was working on her graph, and the teacher asked her how many tally
marks she had to be sure that she understood the tally system. BD first ansiweered t
when asked how many tallies there were for the white tiger (answer Hhbeself-
corrected to five. When all of the students in their group finished their graphing
worksheets | gave MM and BD the poster paper to begin working on the graph. TM
said he and ER would present the information the following day.

The last group (green group) was working with the substitute teacher so | did
not check on them as much as the other groups who did not have any support. Their
guestion was, “What is your favorite game?”. | came to their group at the very end of
class right before the day was over. One student had gotten the poster paper on her
own without checking with me first so | did not get a chance to approve her graph. |

looked at her graph and saw that she had drawn a bar graph with 16 people preferring
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the game Wii. Since only 13 students were surveyed during the day | wasdalarm
immediately that there was an error on her graph. She had 16 people for Wii, 3 for
PS3, and others. | asked her where her original paper was, and she showed me. It
only had six responses for Wii and had a total of 13 tallies altogether. She said the
substitute gave her the additional information to add. | should not have assumed that
the substitute understood the assignment nor should | have assumed that the students
would figure it out. This was a big error on my part, and | should have worked with

this group to make sure they understood. It was good, though, that | was able to check
in with them and catch the errors.

On Day 8 all of the groups will continue working on their graphs, and they will
all present them towards the end of math class. | will work with this fourth group to
help them fix their graphs and help them draw a correct bar graph on their poster
paper. For their presentations the students were instructed to includéoa titkar

graph, the type of graph they drew, the most/least questions, and who was in their

group.

May 21, 2009- Day 8

On Day 8 | gathered the students into a circle in the meeting area. After
another teacher announced the end of the year field trip | announced to the students
that their multiplication test scheduled for the following day would be moved to
Tuesday. These few announcements set us back in time a little bit, but | exmained t
the students that they would keep working on their graphs and add color if they were

finished. 1told the two students who were presenting from each group to stay in the
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circle so | could show them the rubric that | would use to evaluate their presetat
| dismissed the other students to get started, and | asked another teacher tdahwork w
the green group on fixing their graphs while | worked with the presenters.

The students who were doing the presentations wanted to start practicing right
away. MB was supposed to present with AC for the blue group but MB was absent.
The blue group only had two members present today (SH and AC) so both members
had to finish the graph and present the information. | showed the students who were
presenting the rubric | had created for them. | told them they needed to include five
elements in their presentations: introduce the title of the graph, list the four options
that the students were given to choose from, present the data, identify which type of
graph they used, and which choices had the most/least votes.

The students were eager to begin practicing their presentations. They found
music stands, podiums, and tables to prop their worksheets up on. ER and TM
practiced close to the door and wrote down on their worksheets who would say what
and then practiced as the substitute teacher watched and gave feedback. H®dpractic
in the front corner of the classroom and then asked me for feedback. | went through
the rubric and asked if she had all five elements. She forgot to include the type of
graph she was presenting so she went through her presentation again and added that
her group had drawn a bar graph.

RL was a part of the group whose data needed to be fixed. She needed her
worksheet to practice for the presentation but the graph she had made the day before
was incorrect. | helped her fix it and then watched as she went through her

presentation. She asked me what “data” meant, and | responded that it is what you
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collected yesterday (who likes each type of game and how many people you

surveyed). The second presenter from her group, PG, decided she did not want to be a
part of the presentation even though I told her she could just help RL hold the graph so
| watched RL practice her presentation by herself. PG did not even want to hold the
poster, so | told her she could help draw the graph on the poster paper, but she did not
want to do that either. Eventually she decided she would help draw the graph.

SH and AC added color to their graph, and | checked in with them before they
presented. | asked them if they included all five elements when they pilabeoe
presentation. | listed off each criterion and when | asked which type of dp&ph t
made SH said it was sports. | told him that was what their survey was about and asked
again which type of graph they were using, referencing my poster with the ppesr ty
of graphs on it. He said, “The one with the X’s on it”. | asked him the name in
English, and he said he did not know. I told him it was called a “Line Plot” and had
him fingerspell it several times to practice.

| checked in with the other groups to make sure they were still working. The
yellow group (favorite cookie) was doing a bar graph and added designs inside their
bars. The pink group was adding color to their graph, and | did not notice that they
did not include the most/least sentences on their poster until they were prelanting
they did include the information in their presentation. The green group was working
with a teacher while one student drew the graph and the other student colored in its
bars. | flashed the lights when | saw that everyone was ready to move on and

instructed the students to come to the circle after cleaning up their areas.



150

| kept the evaluation sheets on a clipboard so | could evaluate the group
presenters as they were presenting, and | asked the volunteer to take pfdhuges
students as they presented their graphs. Before we began I told the studénts that
expected them to pay attention to each presenter because when it was thegr turn t
students would want their peers to pay attention to their presentations. The blue group
presented first (Figure 9.17). They included everything except expli@tipngthe
four response choices. At the end, | had them state the four choices, and | made sure

that all of the students applauded when they finished.

Figure 9.17: The blue group’s line plot-“Favorite Sports”
Next, | called on HW to present because she initially said she wanted to go

first, but I let SH go first because he asked me before HW did. Two group members
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held the poster for her while she presented (Figure 9.18). She explained that their
group’s question was, “What is your favorite cookie?” and said there were four
options. She set up an ASL list pointing to each of her four fingers as she spdiled eac

of the following: Oreo, ginger, M&M, chocolate chip cookies.

Yellow Group’s Graph

“Oreo cookie has the most.”
“M&M and chocolate chip (C.C.) cookie has the Igast

Figure 9.18: The yellow group’s bar graph-“Favorite Cookie”
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Then she said she asked all of the students their favorite cookie, tallied their
responses, and made a bar graph. She told us that Oreo had the most with ten votes
and ginger had three votes. M&M’s and chocolate chip cookies had the least votes
with zero for each. The students all applauded her group, and the yellow group sat
down.

The green group jumped up next to present. RL presented the info while two
other students held the poster for her (Figure 9.19). This was the group whose data
had errors and their graph needed to be redone earlier in the day. The graph looked
great! It was clean, colored nicely, and was mathematically corréwitirit tmatched
the data. It only lacked labels for the horizontal and vertical axis. | wabledba
check the graph over before we went ahead with the presentations so | addressed this

omission during their presentation.
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Figure 9.19: The green group’s bar graph-“Favorite Game”

RL did a good job presenting the information. Her signing was clear, and she

included all of the criteria from the rubric. She started by saying the typejuth



154

(bar graph) and then introduced the title of the graph, which was “Favorite Game”.
She listed the four options: Wii, PSP, Xbox360, and DS. Next she said how many
people voted for each option, and she ended by saying which of the four games had
the most and least votes.

The last group to present was the pink group. TM and ER presented together
while MM and BD held their poster (Figure 9.20). TM introduced the group’s
guestion and held out his four fingers to make an ASL list. ER pointed to the first
finger and signed the first animal: white tiger; pointed to the second, third, ard fourt
fingers and signed bald eagle, dolphin, and panda bear, respectively. It wawa creat
way to present the information using two people and ASL. Next TM explained the
data and said the graph was a pictograph. Lastly, ER told the group which animal had
the most and least amount of votes. At the end of their presentation | commented on
how the two students took turns presenting and how they used a creative and unique
way to present the information. We applauded this group like we had done with all of

the groups.
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Figure 9.20: The pink group’s pictograph-“Favorite Animal”

Following the final presentation we had five minutes to talk about graphs and
wrap up the curriculum. | asked the students to name one kind of graph for me. TM
used the poster and signed “pictograph, bar graph, Venn Diagram, and XXX”. | asked
SH to tell us the English name for the graph with the X’s. He came forward to the
front of the circle and fingerspelled “line plot”.

Next | asked the students what graphs are for, and MM said it helps you so you
do not have to remember all of the information yourself. SH said you could ask
people what they like, tally it up, and make a graph so it is easy to read. AC said if
you forget while you are presenting you can use a graph to help you remember the

information. The students learned so much about graphs that they had not known
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before. Mainly, they had not known what purpose graphs serve, and | think they
worked with graphs in a fun way, which enabled them to internalize the purpose of

graphs.



X. Results of Curriculum Evaluation

Using the methods of data collection and analysis mentioned in the Evaluation
Plan (Section VIlI), the following student and teacher artifacts, observaiots
rubrics were used to determine if the five overall curriculum goals weressafatly
met. An analysis of the data suggests that the students were successfuhig foeet
of the five goals in a variety of ways.

The first goal of the curriculum was for studetat®xperience different types
of graphs Throughout the eight days that | implemented the math graphing
curriculum students created a variety of graphs including: bar graphs raptegline
plots, and Venn Diagrams demonstrating that they met this first goal. They
participated in creating surveys and generated answers for these graptable
below (10.1) shows the type of graph in the curriculum, the data source for the graph,
and the activity in which the students participated for each graph. Aftergaikih
my cooperating teacher and determining it was too difficult for the studelgsided
not to teach the circle graph; it is the only graph from my curriculum that was not

implemented.
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Table 10.1: Types of graphs

158

Type of Graph

Data Source

Student Activity

Boxes with Groups

Tally Graph Discussion of Students’ Group Tally Graph
Favorite Egyptian
Animal
Bar Graph Group Tally Graph Group Bar Graph
Bar Graph Survey: Weekend Wake Individual Bar Graph
Up Times

Pictograph Survey: Favorite Animal Individual Pictograph
Line Plot Students Count Raisin  Individual Line Plot

Venn Diagram

Group discussion abo

ut Group Created Venn

Two Teachers Diagram
Venn Diagram Student Discussions Individual Venn
with a Partner Diagram

Final Project

Student-collected Dat

a Group Graphs-Vari

DUS

For the tally graph | used the students’ excitement about the Egyptians@nimal

that we had learned about in class the previous week. | showed the same power point

slide that the students had seen the previous week showing different Egyptian:animals

Desert Fox, Giant Solpugid, cobra, and baboon, and | set up a poster that said, “Which

is your favorite Egyptian animal?” with the above choices that headed four columns

explained to the students that | wanted to know their favorite animal from among the

four choices. The students were instructed to come forward and put a tally mark on

the poster for the animal that they like the most. Seven students voted for the Desert

Fox, four for the cobra, and two for the baboon. No one voted for the Giant Solpugid

(Figure 10.1).
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Figure 10.1: Student generated graph used for group lesson

We had a discussion about which animal was liked the most and which one
was liked the least after doing the tally graph. A common misconception came up
during this time. Many students thought that if an item had zero votes, you could just
disregard it. | talked with the students emphasizing that the item withatstadehe
item with the smallest number. Something close to zero or zero counts as part of the
problem. After this discussion | asked the students which animal was likedghe lea
again and KD correctly said that it was the Giant Solpugid.

Afterwards, we made a bar graph from the tally graph information. TR came
forward helped to set up the graph saying we would need numbers on the vertical part
and the names of the animals on the horizontal part of the graph. Volunteers came
forward to create the graph. JW drew an arc from the number 7 to the Desert Fox

label on the bottom part of the graph. | helped her correct it to make a rectangular bar.
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Then | asked students what we would do with the Giant Solpugid, and BS responded,
“Nothing because 0 votes”. | called on TR to come forward and draw the bar for the
cobra, and when asked how many votes the cobra had, he responded “4”. Lastly, RL

correctly created the bar for the baboon (Figure 10.2).

"Favorite Egyptian Animal Graph"

"Numbers"
W
‘\

I

y P
] =X
= obra Baboon
Desert Giant
Fox Solpugid

"Egyptian Animals”

Figure 10.2: Student created bar graph

For the individual bar graph activity the students used a survey of student
responses from the morning meeting. The survey asked students the question “What
time do you wake up on the weekends”. Working in small groups with a teacher as a
guide, students created bar graphs using the survey information. On the agisical
were the numbers 0 to 10 and the label “Number of Students”. On the horizontal axis
were time frames in half hour increments starting with 7-7:30am througHL0z860

and the label “Time”. The student example from AC (Figure 10.3) shows she
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understood how to accurately graph the data onto the bar graph. Additionally, she
answered the questions below the graph. For the first question “What do you notice
about this bar graph” she replied, “Lot of number is other 5 most”. That shows me
that she recognized that the majority of the students (5 of them) woke up later than 10

am and she graphed this as “Other” in the final column.
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oy

Bar Graph Example
“Weekend Wakeup Times”

Instructions: Fill in the chart by making a bar graph of the data on the signup sheet.
Then answer the questions below. Have fun!! ©

10 -

9.

8.

7.
£
g 6-
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Time
§'r  a “Lot of
1. What do you notice about this bar graph? 11'//‘4" A el i
g A e L number is

-

4

G (OThey A | Viwa

other 5 most”

2. What time do MOST people wake up? am

“Later than 10am”

Figure 10.3: AC’s bar graph

The pictographs were made during implementation with a substitute teacher at
one of the centers using the survey from morning meeting. The survey asked students
to write down their favorite animal next to their name. One paw print repeesene

animal on the graph. Students counted how many of each animal was on the survey
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and drew the appropriate number of paw prints for that animal on the pictograph. The
students then had to identify which animals were not written on the graph and write
them in, then they had to draw the corresponding paw prints for the number of
students who voted for that animal as their favorite animal. Figure 10.4 shows AP’s
pictograph. She used the data from the survey to create her pictograph and was able t
accurately answer the questions underneath the graph. The first question asked what
was on the graph. Students could write in the animals that were mentioned on the

graph. The next question said “More students liked than

". AP correctly responded that students favored dogs more than cheetahs

as dogs had 6 votes and cheetahs had 3 votes.
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Name: L

Animals Pictograph
Handout

Ins ions: Create 1
structions: LCJIedle a key and use the symbols to fill out this graph.
se the class data from morning meeting. Add the animals that aren’t

listed.
Key
dog oA e | L _mindf}
(e WA

lion

5
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TISh (P / ]
) e b b j R
What do you notice about the pictograph? ek J R et
2 ] i e

Vg R o
ViGus9 . ¢

. ; 4
v Q08 p et p
; e people like : than | ﬂ - {:;(I {/{M

(anital) .

(animal)

Figure 10.4: AP’s pictograph

The next graph that the students created was the line plot. During the center
activity each student was given a small box of raisins and were asked to count how
many they had in their own box. Then they had to write down how many they had and
how many each member of the group had and then graph the information. Lastly they

were given some additional data to graph to add more data points to the line plot.
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KD’s graph is below in Figure 10.5. She was able to accurately graph her own data
and the additional data on the graph. Some students struggled to count their raisins
and one student struggled to graph the data. Next time | do this activity | would have

students work with a partner or do the graph as a whole class.

q 7).

Line Plot Handout
Counting Raisins

directions: Count the raisins in your box. Fill in the char n € a line plot of the data. Then T thy
3 chart and make a line pl h
; t answer the

o Group Data
Student Name # of Raisins in their Box |

S oS
‘ M@mﬁ&i
i *
¥ % 3
,*"rg‘;b %g)‘f\é\f.]\mu A

Figure 10.5: KD'’s line plot

Students also participated in creating a group Venn Diagram by comparing two
of their teachers. They were very enthusiastic about giving characteaisout one

teacher and about me. Their responses are listed in Table 10.2 below.
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Table 10.2: Student generated responses for Venn Diagram

Teacher 1 Me

Good teacher Funn

Champ! @ teacher/ stri

Sweet Curly hair

;
bl

i

i

Cute/beautiful Cool

Long hair Smiles a lot

:

New teacher

L

Rides a motorcycle Wears glasses

Old teacher Wears contacts

;

| asked the students to look at the list and tell me which things the other
teacher and | had in common or what traits we both had on our lists. We circled these
words on both lists as they named them. Then we created a Venn Diagram with the
information on the SMART Board, and | explained that the things that are the same g
in the middle circles that overlap and the differences go in the outside circles.
Students again told me which traits the other teacher and | had in common, and | wrote
these words in the middle circles. Then we listed the ‘different’ traiteeiiottside

circles (Figure 10.6).



Venn Diagram
Partner work: What are your similarities and differences?
Teacher 1 Me
— __ Both ——

- ", -
- o -

/S X
/ -Rides a motorcycle f// N, -Wears glasses

/ -Straight hair /Smart’, -Curly hair
-Beautiful _Funny \ -New teacher
|' -0Old teacher l-' _Tall | -Smiles a lot
l'. -Long hair | Striet | “Cool
| _Sweet / -Wears contacts
\\ \.\\ //
,\‘\ S/

Figure 10.6: Venn Diagram used for group instruction

The next day in class students created their own Venn Diagrams with a.partner
They first listed characteristics about their partner and themselves areapgaper

and then circled the similarities. Then they transferred the characgetisthe Venn
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Diagram. In Figure 10.7 below MM created her Venn Diagram with partner SH.

They had most things in common: “curly hair, pink, bike, computer, sisters,

skateboard, and Vans”. Their differences were that SH liked dogs, snakes, and ate

meat whereas MM liked cats, coyotes, and is a vegan.
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artner work: What are your similarities and differences?
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Figure 10.7: MM’s Venn Diagram

Additionally, a teacher-produced poster on the various types of graphs used in
the curriculum was presented to the students initially and then posted on the wall
throughout the implementation process so students could refer to it if needed (see
Figure 10.8). The students referred to this poster at times during the curridedum

the final project the students created their own survey questions and collected data
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from their peers. The students then graphed the data onto one of four graphs. During

this time they often referred to the poster to help them make their respeapis.g

Figure 10.8: “Types of Graphs” poster
The final project tested students’ abilities to create their own graphsiftam
they collected themselves. Students brainstormed question ideas with a pattner f

and then | called on them to give their ideas. This is the list the students came up
with:

What is your favorite sport?- KD
What is your favorite restaurant?- RL
What is your favorite pet?- MM

What is your favorite country?- TR
What is your favorite candy? —TM
What is your favorite cookie?- KD
What is your favorite store?- MB
What is your favorite animal?- BS
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What is your favorite picture?- JW

What is your favorite movie?- ER

What is your favorite food?- AC

What is your favorite drawing?- AP

What is your favorite game?- BD

The students were grouped with their reading groups or color groups and chose
a question to use to survey their peers. The yellow group of students (TR, HW, AP,
and KD) faced a challenge; TR was adamant about choosing one question while the
three other students wanted to choose a different question. The experience of working
as a group was a good opportunity for a lesson about compromising and how to
choose a question that all of the students could agree on. After about five minutes the
groups chose their question. This list shows the final choices:

What is your favorite game?- Green group

What is your favorite animal?- Pink group

What is your favorite cookie?- Yellow group

What is your favorite sport?- Blue group

The students worked with their groups to come up with four response choices
for their survey. Additionally, each group surveyed the other groups by sending one
member of their team to survey the other three teams and write down their response

A teacher was on hand to support each group as needed. Here is a table that shows the

four groups’ questions, and four answer options (Table 10.3).



Table 10.3: Four groups’ survey questions with answer options

Color Group Question Four Answer
Options
Blue What is your favorite Soccer
sport? Basketball
Baseball
Football
Green What is your favorite Wii
game? DS
Play Station P
X box 360
Pink What is your favorite White Tiger
animal? Bald Eagle
Dolphin
Panda Bear
Yellow What is your favorite M&M Cookie
cookie? Chocolate Chip
Cookie
Oreo Cookie
Ginger Cookie

Below is MB'’s survey sheet (Figure 10.9) that shows her group, the blue group’s, four

answer choices.
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MB

Class Surveys .

Students’ Names: )5}’\' , l W B
_&acC ,and _AC

S
Our survey question is: (What is your favorite ___ ?)

Whot i € Youl Royorite o
’_‘
The four answer choices are:

LecceC N

» [Bagketoa |

A7
3. ALY

4

. JEEFB‘ -

=3

Figure 10.9: MB’s survey page

From their survey pages, the students shared information and were assigned
one of three graphs: bar graph, pictograph, or line plot. The final project culminated
with students graphing their data onto a large poster paper and then giving a final

presentation. The students learned so much through this process. They learned how
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to work in a group, to compromise, collect data from a survey, to survey their peers, to
ask questions and explain the four answer options using appropriate ASL (setting up
the list of four options on one hand and explaining it using the other hand), to graph
the data and check their answers, and they learned to follow the style of graph (not
putting numbers on the line plot or the pictograph). Lastly, the students showed their
ASL presentation abilities and showed that they could work with a group of their
peers. They decided who would present the information to the class and who would
draw the graph, and then they proceeding to either practice the presentatem or dr
the graph itself.

The second goal was for studetat®xperience methods of collecting data
During implementation of my curriculum, | modeled a variety of ways to ¢alka
for the students through making lists, having students complete surveys, andvintervie
their peers, which shows that this goal was met. In our first lesson, | asked the
students to name some similarities and differences between me and anotiesr teac
and we created a list for our Venn Diagram (Figure 10.10). During this period | gave
students an opportunity to raise their hands, provide a characteristic about each

teacher, and | wrote their responses down on the SMART Board.
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Teacher 1 Me

Good teacher Funn

Champ! @ous teacher/ stri

Sweet Curly hair

b
HE

¥

i

Cute/beautiful Cool

Long hair Smiles a lot

:

New teacher

;

Rides a motorcycle Wears glasses

Old teacher Wears contacts

Smart Smart

:
i

Figure 10.10: Student generated list for a Venn Diagram

During Day 2 of implementation, the students completed two surveys to use
later during math centers. One survey had a list of students’ names and asked the
their favorite animal (Figure 10.11). The students wrote down their favorite animal
next to their name. The second survey listed several time frames and asked the
students what time they woke up on weekends (Figure 10.12), and they wrote their

initials next to the time frame that matched when they woke up.
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Figure 10.11: Completed student favorite animal survey
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write Neaty !

What time do you wake up on the weekends?
(Put your initials next to the time that you wake up.)

7-7:30 am 8:30- 9 am

R MB _
_MM o

7:30- 8 am 9-9:30 am

e @,\ ?//7’
Bb .

8-8:30 am 9:30- 10 am
RC. WD

1A\

Other TR
Sk —_—

——

o

Figure 10.12: Completed student “wake up time” survey

For their final projects the students brainstormed questions they would like to
ask each other. They worked with a partner to generate questions. | gave them an

example: “What's your favorite color?” and told them to come up with more questions
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that they want to know about each other and gave them time to talk with their partner.
When | regained their attention and asked for new questions many of the students gave
me their favorite color as an answer. | explained to them that | wanted them to
brainstorm questions that they could ask their peers. After calling on several
volunteers other students understood what | was asking and we created a list of
possible questions together. Here is the list that we created:

What is your favorite sport?- KD

What is your favorite restaurant?- RL

What is your favorite pet?- MM

What is your favorite country?- TR

What is your favorite candy? —TM

What is your favorite cookie?- KD

What is your favorite store?- MB

What is your favorite animal?- BS

What is your favorite picture?- JW

What is your favorite movie?- ER

What is your favorite food?- AC

What is your favorite drawing?- AP

What is your favorite game?- BD
Next the students picked a question from the list above with their color group. The
students were excited to choose a question, and they enjoyed working with their
classmates. It was a challenge for the yellow group of students (TR, HVEn4P
KD) because TR was adamant about choosing one question while the three other
students wanted to choose a different question. It was a good opportunity for a lesson
about compromising and how to choose a question that all of the students could agree
on.

After giving them five minutes to make their decisions, | regained students’

attention. Then | drew names from four popsicle sticks that had one name of a

member from each group written on them. The students who were selected told me
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which question their group had decided on, and | wrote the color name next to the
guestion on the SMART Board so all of the students could see which group was using
each question. TM asked me what | would do if two groups wanted the same
guestion, and | told him they would choose in the order their names were chosen.
Once another group had already decided on a question, it could not be chosen again.
The groups picked the following questions:

What is your favorite game?- Green group

What is your favorite animal?- Pink group

What is your favorite cookie?- Yellow group

What is your favorite sport?- Blue group

The students were then instructed to work with their groups to come up with
four response choices for their survey. A teacher was on hand to support each group
as needed. My group’s question was “What is your favorite sport?”, and they decided
that each member of the group would suggest one sport for the survey. MB said
soccer, EC said basketball, and AC said baseball. This sparked a discussion about the
difference between softball and baseball by MB. She said that softbadl bagger
ball that is generally softer and baseball uses a small, harder ball. AGrmahthrat
she meant baseball. Lastly, SH offered track as his sport. | told him thatisuwzally
encompasses many different sports such as shot put, hurdles, triple jump, etc. He

picked football as an alternative. Table 4 shows the four groups’ survey questions and

the four answer options created by the students.



Table 10.4: Four groups’ survey questions with answer options

Color Group Question Four Answer
Options
Blue What is your favorite Soccer
sport? Basketball
Baseball
Football
Green What is your favorite Wii
game? DS
Play Station P
X box 360
Pink What is your favorite White Tiger
animal? Bald Eagle
Dolphin
Panda Bear
Yellow What is your favorite M&M Cookie
cookie? Chocolate Chip
Cookie
Oreo Cookie
Ginger Cookie

Through creating class lists during circle time as a group, studentspaaettin
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collecting data using one method. During morning meeting students completed two

surveys: Weekend Wake-up Time survey and the Favorite Animal survey. The
weekend wake-up survey was a little problematic for students because pliéamieg

to them what to do, students started coming forward to put their name down. |

realized | did not make sure that they all completely understood the assignmera. S

students (HW, BD, AP, and TM) later said they did not know wiegkendneant

and that they put down the time they wake up daily. They told me they would have

put down a later time if they knew it meant the time they woke up on Saturdays and

Sundays.
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The favorite animal survey was easy for the students. Later the studelgs m
pictographs from the favorite animal survey, and they did a good job with the data and
correctly graphed the information. If | were to do that survey again, | wowdaqaic
or five different animals and ask the students which animal is their favorlie ohes
| chose because it is easier for the students to answer the questions whithvasima
liked the most and the least based on four or five options rather than an unlimited
amount.

Lastly, the students interviewed their peers during the final project to collect
data on their survey sheets. Each group had a different question and therefore had
different data results. The students went individually to the four members of the
remaining three groups to ask them the question and recorded the data as tally marks

on their survey sheets. Below is BD’s survey for favorite animals (FiguiS)L
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Figure 10.13: BD’s class survey
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The third goal of the curriculum was develop skills needed to create and

analyze mathematical graphs from a data sehis goal was met based on my
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analysis of the students’ final projects (see Appendix, page 201). The studatad cre
guestions for a survey of their peers and as a group decided which question and four
answer options related to their question to use. Next, they interviewed theiapeers
made a list with tallies on it to keep the data organized. From the data they made a
rough draft of their graph and included vital information such as the title, a tteyif

were making a pictograph, the labels for the horizontal and verticalfakey were

making a bar graph, the data, and they completed the sentence strips: has
the most and has the least. Lastly, they transferred their graph to a poster
for their presentation to the class. The table below shows a detailed analysis of

students’ work (10.5).



Table 10.5: Analysis of students’ final projects

Node: 16 students for all sctivitics except the group poster.

Characteristics of Student Work

Below Meets Exceeds
Standards’ Standards’ Standards’
Criterion Ihid Mot Learming Learning Leaming
Number | Criterion Description Complete  |Objectives Oijectives Objectives
Final Project- Class Surveys
Wrote down the survey guestion in
1 the space provided. 416 1216
Wrote the four answer options for
2 their group's guestion. 1616
Caollected data from classmates and
3 recorded tally marks for responses. 416 12716
Rough Draft raph
4 Direw a picture of their graph. 3/1A 216 11/1&
5 Included a title for vour graph. 516 11716
Drew a key for their graph.
[ (Pictograph only= 4 students) 1/4 1/4 24
‘Wrote the labels for the vertical and
horizontal axes.
T (Bar graph onlv= H students) 45 18 El
‘Wrote the label for the line plot.
. {Ling plot only= 4 students) 24 2/4
Included the data accurately on their
o graphs. 416 216 116
Finished the sentence frame:
10 has the most. 416 1216
Finished the sentence frame:
11 has the least. 516 1/16 116
Final Graph Poster- Based on four group graphs
11 Liroups drew their graph. 44
13 Group graph included a title. 474
Liroup graph included a key.
14 (Pictograph onlv= 1 group) 1/1
Liroup graph included the labels for
thie vertical and horizontal axes.
15 g&mﬁﬁﬂfﬁ% the |‘Ja'|:n|:1 for £
the line plot.
16 (Line plot enly= 1 group) 1/1
Girouap graph accurately included the
17 data. 1/4 34
Liroup graph included the sentence:
18 has the most. 14 34
Giroup graph imcluded the sentence:
19 _ has the least. 14 34
Liroup graph included color and was
bold =0 classmates could see it from
20 far away. 204 24
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A teacher guided the students through the process of the final project but it was
largely student-centered and student-driven. The data above for criteria th& for
class surveys show that most students (12 out of 16) wrote down the survey question
in the space provided, wrote down the four answer options for their group’s question
(16 out of 16), and collected data from their classmates by recording takg 12
out of 16). Four of the sixteen students did not write down their survey question on
the space provided and four of the sixteen students’ data was recorded incorrectly
their surveys. Those students’ work is marked as “Did Not Complete” and “Below
Standard” respectively.

Criteria 4-11 refer to the students’ rough draft sketch of their graphs. The
criterion were clearly marked on the rough draft paper detailing whatuthenss
needed to include on their rough draft graph. Eleven of sixteen students’ work met the
standards/learning objectives for drawing a picture of their graph. Most student
included a title (11 out of 16), half drew a key for their pictograph correctly (2 out of
4), only three out of eight students drew the labels for their bar graphs, haltheote
label for their line plot (2 out of 4), most (10 out of 16) included the data accurately on
their graphs, and most completed the two sentence frames at the bottom of the page
for the most and least votes (12 out of 16; 10 out of 16 respectively).

Lastly, the students created a poster for their final presentation fromt¢he da
they collected. Most groups met the standard/learning objective for edwh of t
criterion. All four groups drew their graph and included a title. The one group that
did a pictograph included a key for their graph but it was not completely coltrect.

said that the Key= 1 when it should have said, “Key: (Paw print)=1" with the picture
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of the paw print in lieu of the writing. The two groups that did a bar graph did not
include the labels for the horizontal and vertical axes. The line plot group did include
their label underneath the names of the different sports (basketball, baseioall, s

and football) they wrote “Sports”. Three of the four groups accurately graphed their
data. One group was given “Below Standards/Learning objectives” because thei
graph did not accurately show the number of votes per category. The yellow groups’
graph should have shown 3 votes for the ginger cookie but the graph showed just 2

votes (see Figure 10.14 below).

Figure 10.14: Yellow group’s graph of favorite cookies

Three out of four groups (blue, yellow, and green) included the sentences for

the most and least votes on their poster. One group, the pink group, did not include
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those sentences. Lastly, two out of the four groups included color and outlined the
information and sentences in black marker so that their data was bold enougtr for thei
classmates to see while they presented the information. Two groups used colored
pencils and pencil to draw their graph and data and it was difficult to see the graph
from the circle area where the students were seated. Overall, most studeetslied

with the final project, which tells me that this goal was met.

Additionally, the presentation rubrics showed that the groups met the criteria
for the final project presentation which were to present the group’s question and four
answer choices, talk about the data, identify the type of graph they used, #mal tell
class which choice had the most and least votes. Students were rated in their color
groups for the presentation (See Appendix, p. 201).

The fourth goal wato develop the academic language necessary to discuss
graphs in ASL and written/spoken English using higher level thinking. skills
students partially met this goal based on my anecdotal notes of students’ comments
and teacher observations. Because | did not implement the entire curriculwaythe
originally wrote it, | did not do the student math journals, which would have shown a
lot of their academic language use and were designed to promote higher ordeg thinki
skills. Similarly, 1 did not have the opportunity to implement several lessons tha
would have had the students talk with their partner to explain their graphs. However, |
did collect evidence to show students’ academic language use and Cognitive
Academic Language Proficiency (CALP). Examples are explained in xthéeme

paragraphs.
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The students at the Venn Diagram table used the higher order thinking skill of
comparison to talk about the characteristics they had in common and the
characteristics that they did not share with each other. The teacher oxgetkeei
Venn Diagram table said that HW and her partner (PG) looked at their Venmamiagr
and said “not much same” for the characteristics they wrote down. They Had “gir
“3" grader”, and “likes to swimming” written down as their similarities but fvad s
traits written down for each of the two girls that were different such asyfufiang
hair”, “lives in cottage” for one student and “loves soccer”, “short hair”, and “lives
sweet home” for the other student. Another pair (SH and MM) said they had “a lot
same” for their Venn Diagram. They wrote down “curly hair”, “pink”, “bike”,
“computer”, “sisters”, “skateboard”, and “Vans” for their similatieut only wrote
down “dog”, “snake”, “meat” for one student and “cats”, “coyote”, and “vegan” for
the other as their personal traits that were different.

These students’ ASL comments demonstrated that they understood the purpose
of the activity and the academic language of “same as” and “different” that
accompanied it. As they were using that language they were compesmsgeives to
each other and looking for characteristics that were similar or differedditidnally,
there was a pair of students that had nine similarities, and the teacher saidyw6y
should be best friends”. The students laughed because they understood she was saying
that because they had a lot of similarities. The students also used the ASLilsign wi
the K handshape “the two of us” often when talking about their Venn Diagrams to
refer to the English equivalent of “both of us”. On their Venn Diagrams the word

“Both” was written down where the students needed to put similarities and the words
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“My Partner” and “Me” were written down where the students needed to write the
respective person’s characteristics on the Venn Diagram. These commehis and t
fact that they filled out their graphs correctly showed that the students wodiettse
concept of “both of us” in ASL and English.

At the pictograph center the substitute teacher worked with the students to
complete their graphs. When the students finished creating their graph from the
survey data, the substitute asked, “What do you notice about the graph?”. TM said,
“Dog had most”. The teacher asked him, “How do you know that?” and HW said,
“Because dog has many. One, two, three, four, five, six”. These students were
engaged in the comprehension level of Bloom’s Taxonomy (Bloom’s Taxonomy,
2009). The teacher wanted to knbawthey knew that the dog was liked the most.
She asked them another way to get their knowledge by saying, “Which beat others?”,
and TM said, “Dog”. The students’ responses and interactions with the substitute
teacher demonstrated that they could create a graph from the givendlata an
understood what the parts of the graph meant (key, labels, etc) as well as know what
the word “most” means. They were able to read the English sentence on the
worksheet and accurately fill in their responses to which animal was liked tihe mos
Additionally, students were able to respond to ASL questioning using the sign
“MOST”, which signaled that they understood what it meant. The students
incorporated the academic language of “MOST” into their comments about e gra

During the final project preparation and throughout my internship with the
students, | noticed a big misconception about what “least” means for a graple. | Whil

was interning with the students in the spring, | completed my PerformanessAsant
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for California Teachers (PACT) assignment, which is a project thaio@Gahfteachers
must complete in order to get their credential. The math PACT involved writing a
background commentary on the students, creating a sequence of three to five math
lesson plans for one concept, teaching and filming the sequence in the classroom.
Afterwards, | analyzed student work samples for common understandings and
common misunderstandings across students and wrote a commentary on my analysis
including suggestions for changes if | were to teach this sequence agalw, ILast
included my daily reflections and a reflection commentary on my teaching.

While doing the PACT with the students I first noticed a misconception
emerge. If we did a tally graph and a category had zero votes, the students
disregarded this category in their idea of which had the most and which had the least.
They would look at the category that has at least one vote and include that in the
comparison. | am not sure where this misconception started but it was a difficult one
to expunge. The yellow group was having a discussion with another teacher about the
choice that had the least number of votes for their graph so they could write their
English sentences. | was happy to talk with the yellow group and to explain again that
the item that had zero votes or close to zero that that item had the least vaik¢hel h
yellow group students determine which cookie was liked the most and the least. After
they decided on their own | asked them to turn to their partner and explain how they
knew which cookie was liked the least and the most. While the students were
explaining to their partner | observed their responses. JW signed, “M&M and
chocolate chip cookies both had zero votes so they tied for the least number of votes”.

HW signed, “The most was Oreo cookies because it had 10 votes and ginger cookies
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only had three votes.” | was happy that the students were able to determinetthe mos
and the least with their new understanding. The other three groups were alpleeto fi
out which choices had the most and least votes for their data.

The final project encompassed many higher order thinking skills in that the
project itself was not static. Each group chose a different question, hadewmter
their peers and collect data. Then the students took the data and created a graph that
applied what they had learned from the math stations. Students had to first make a
graph individually and then create a larger poster after | had checkeohtinadual
graphs. | noticed that my group, the blue group, started creating their lineias
the example line plot from the reference chart of graphs that was in the nostead
of using the data they had just collected about their classmates’ favoritersyort
group was creating graphs of different shoe types. | redirected thatsttméok at
the data they had just collected. Then they began to create a line plot withtdneir da
however, many of them included numbers on the line plot. Again, | redirected them to
the poster and asked if the line plot had numbers on it. They responded negatively and
erased the numbers they had added. The project incorporated application of graphing
knowledge and analysis of the data.

The students partially met the fourth goal of my curriculum based on the
evidence above. However, if | did this curriculum again, | would have the students
keep a journal where they would write down vocabulary, definitions, drawings of each
type of graph, and | would have them do assignments where they would have to draw
a graph and then explain through written English to a friend how to draw them. By

having a journal | would be able to assess students’ understanding of the graphs
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through their writing and it would promote more application of what they had learned.
| would also have students do ASL Video Logs (VLogs) of their favorite type of
graph. The students would pick a graph and explain how to read and interpret the
graph through ASL. Additionally, | would follow my original curriculum closely
because | embedded activities designed to promote application, analysis,
comprehension, and synthesis in those lessons. These are four of the six levels of
Bloom’s Taxonomy that describe higher order thinking skills (Blooms Taxonomy,
2009).

The fifth goal of the curriculum was improve students’ understanding of the
use of graphs in real world situation®8ased on questioning before and after during
the curriculum, the students successfully met this goal. Before | impledirat
curriculum | talked with my cooperating teacher about what the students hadlyalre
learned previously in math this year. She said that the students had learned about
some graphs (bar graph, line plot, pictograph) but they had not learned the purpose of
graphs because she and the other team teachers did not teach that to them. My
cooperating teacher encouraged me to teach the students the purpose of graphs.

When | started the curriculum, | did a KWL chart with the students where |
asked them what they knew and what they wanted to know about graphs (Figure
10.15). After we discussed what the students knew about graphs, | started the next
discussion, what they wanted to know, with my own question “What are graphs for?”,
and | asked the students if they knew what they were for. No one responded to the
guestion about the purpose of graphs. This demonstrated that they did not know the

purpose of graphs. HW wanted to know “Why we learn graphs?” and TM asked
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“How will we learn info on graphs (if we did not have them)?” Throughout the
implementation of my curriculum | taught the students the purpose of graphs in the

real world, and | reinforced it several times.

Granhs What e %\’a@lﬁ
WH& \:}? lawrs Poed

“Nas NUmbes
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Figure 10.15: KWL from class about graphs

At the end of implementation, | wrapped up the curriculum by asking the
students the purpose of graphs to see what they had learned. MM signed, “Graphs
help you so you do not have to remember all of the information yourself”. SH signed,
“You could ask what people like, tally up their responses, and make a graph of the
information so it is easy to read rather than ask all of them again when yowwant t

know their answers”. AC stated, “If you forget something while you are doing a
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presentation you can use a graph to help you remember the information”. When |
started this curriculum the students had not yet learned the purpose of graphs and upon
finishing it they were able to tell me why graphs are important in our lives Thi

underscored that they met this goal.



XI. Conclusion

The curriculum in this thesis was a compilation of bilingual teaching methods
and theory, experience working with Deaf students, and input from my supervisor and
classroom teachers who helped make implementation possible. An evaluation of
teacher observations, student and teacher artifacts, and rubrics indicateddsat i
successful, and that the students met its goals. The students learned how to ase data t
create a line plot, bar graph, and pictograph, and they learned how to make a Venn
Diagram by comparing themselves to a partner. They also created acuimary
choices to collect data from their peers and used the data to create algistph.the
students successfully presented their graphs to their peers and teachezscaaiolev
to talk about the graph using academic ASL and English.

The curriculum was implemented over a span of eight days in a bilingual ASL-
English classroom. The school at which | was working had a lot of holidays and
spring break occurred when | was interning so the students were absentHominesc
lot. Additionally, | had another assignment for my credential, the PACT, thatdheede
to be completed and written towards the beginning of my internship. During
implementation of my curriculum | adapted and shortened lessons for the students due
to the limited time frame with which | was working and to fit my studentsitesi)
needs, and interests. | initially designed some of the lessons to start with a group
lesson so | could model the graph, and | could gauge student understanding before
they did the planned individual activity. My classroom had three team teachers so |

was lucky to be able to use them and an aide to provide extra support when needed.

194



195

Given the time frame that | was working with to implement this curriculum in my
classroom it proved invaluable to have extra teachers there to support thersumll g
activities.

Classroom management is one area where | will continue to build my skills
through more confidence and experience in the classroom. It was challenging comi
into an established classroom with its own teachers and routines with which the
students were very familiar. They were used to working individually in math senter
where they could work at their own pace on worksheets tailored to their ability.level
A big part of my curriculum was incorporating partner work and doing whole group
lessons, and | wanted my students to work in small groups or partnerships but |
realized | needed to set up my rules and expectations with them from the begmning
that the activities would be a success. Additionally, | needed to teach them the
appropriate social skills that were required to make the activitiesssfisteWe
discussed how to dialogue and work with a partner. Teaching social skills is very
important and teachers cannot assume that the students already know how to work
with a partner or group even at the middle or high school stage.

The experience of writing curriculum for use in the classroom was challenging
at first because | did not know for which grade | was developing the curriculum. |
started to hone down on one area, math, and then started to pull ideas for what |
wanted the students to learn: critical thinking skills, analysis and intergpkills. |
am amazed that | was able to create the whole curriculum, implement itin a
classroom, and write a thesis about it in less than a year but it is comphetdide a

process was very rewarding.
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Blue Group’s Final Project

AC'’s Class Survey

Class Surveys

Students’ Names: £@ M %

B ,and C‘H

Our survey question is: (What is your favorite cDEcJ?nIL ?)

M/")t"b" :C) L:}maf Aongipl” He ng’dﬁL?

The four answer choices are:

1Sz [ W\
2. }me’H’h“ H

s bacball J/
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AC’s Rough Draft Graph

Rough Draft —graph

%*‘f/@q

Draw your graph here:

/ » %
EUL 1 S

Include the following for your graph:

-title

-key (Pictograph only)

-labels (Example: “Numbers”, “Names of Animals”)
-numbers

-the data

~  -thefollo ',g--.sen‘}e\nces:

%0(/ Q 6% has the most.

has the least.
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MB’s Class Survey

MBS L
Class Surveys
Students’ Names: ? “’\’ o N l ‘_/‘ ‘@
' C , and AC
Fg)]rsurvey question is: (What is your favorite _A i ?)

WA i§;‘y’do€f' QO\UOF 1te ko7

The four answer choices are:
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MB’s Rough Draft Graph

Rough Draft —graph Name: M 4B

Draw your graph here:

|

snsmanT
—

o

o

PR v ——

,?<
P

basclall oot

Include the following for your graph:

oy

-title

-key (Pictograph only)

-labels (Example: “Numbers”, “Names of Animals”)
-numbers

-the data

- the following sentences:
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SH’s Class Survey

Class Surveys
Students’ Names: \,H - 5 /M‘B N e
AC ,and -

Our survey question is: (What is your favorite ?)

ot s pouc fpvorit Soord

=

—

The four answer choices are: ’ _ M /

1. epnccel
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SH’s Rough Draft Graph

i —.
Rough Draft —graph Name: \"\’\ — )/';""S/_q\)
_ o /
Draw your graph here: .
\:‘/ PESol Sl B /
) Bt
el
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Include the following for your graph: Sﬁj -)/ %ketba” Bt
-title

-key (Pictograph only)

-labels (Example: “Numbers”, “Names of Animals”) k]
-numbers

-the data

- the following sentences:

Soc e a has the most.

e féu b

AL

J féﬂhas the least.
“Basketball, baseball”




EC’s Class Survey

B cC

Class Surveys

AC

Students’ Names: (\_/E.% .

éfr\

, and

N 7
=e

wur survey question is: (What is your favorite 3@(@"{“ ?)

Mhat g yourLalhe+

i
A ]
o LT

\,f A5

L

The four answer choices are:

» Socc ec N

B/Aﬁ%ﬁ%ﬂl(

1
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EC’s Rough Draft Graph

Data Not Available-

Student was out sick for the remainder of the final project.
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Blue Group’s Graph
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Blue Group’s Rubric

Name: %\UQ,

Math Presentation Rubric

SKkill Great Need
Job! Practice
1. ) s
| signed my @ o
group’s question.

/ll

lincluded the
data.

2.
| identified the
four choices.

4. -
| identified which
kind of graph we

drew.

| explained the
most/least for my
graph.




Green Group’s Final Project

RL’s Class Survey

Class Surveys

7
Students’ Names: QL _ kD

_17(‘;1 v. ’ and__@_s

\

—

ur survey question is: (What is your favorite  “ov~e
_——
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ds ‘”
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RL’s Rough Draft Graph
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KD’s Class Survey

™ 1 Class Suweysr\
i = 5
Students’ Mames: | - ! N
& _,and E - .
1 T
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KD’s Rough Draft Graph

B 1 4 B S
\. '
Raugh Draft —graph Name: ! k —
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-key |Pictograph oniy)

-labels [Example: “Numbers”, “Names of Animals”)
-numbers

-the data

- the following sentences:
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has the most.

has the least.
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PG’s Class Survey

Students’ Names: 5 !

L
2
i

Class Surveys

¢ ok

, an

Our survey guestion is: {What is your favorite [Ferric

“Game”

=y

v 1)

The four answer choices are:

. Ds |

3. 5{ E?Gr{._ ?.?CaD

t

4.?5? 12,5
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PG’s Rough Draft Graph

Data not available-

Student did not finish the rough draft of her graph.



BS’s Class Survey

r '
Class Surveys w}/}q //ﬁv"}t’
{

s
: da
Students’ Names: __ ¥ P i —_—
A i , and oo
Our survey question is: (What is your favorite _ (%= 7) |
|
!
|
A

The four answer cholces are:
" Y
L. \\| i ) M_“ .
\

2. D&< i ——

e ———

. Abox 2 D)

1

-
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BS’s Rough Draft Graph

Rough Draft —graph

Draw your graph here: <

lo & (e o

LS

Wil dg PSp
IncludethefoIIowingforyourgraph:
-title

-key (Pictograph enly)

-labels (Example: “Numbers”, “Names of Animals”)

-numbers
-the data

- the following sentences:

5 s
\LN ' f has the most.

has the least.
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Green Group’s Graph
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Green Group’s Rubric

Name: 6\\"6?)(\

Math Presentation Rubric

Skill Great Need
Job! Practice
1. " 7
| signed my \_# oo

group’s question.

| identified the
four choices.

lincluded the
data.

4, . S (7]

| identified which
kind of graph we
drew.

| explained the
most/least for my
graph.
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Pink Group’s Final Project

BD’s Class Survey

Class Surveys

TH
Students’Names: BB Lt
Mm - , and éR B

¢

Our survey question is: (What is your favorite Gy ;!2,"”5 al ?)
¢ () ¥ v e
W L"\K/{k 1S oY 'k%{” QN e ff i

L

The four answer choices are: {

i o
e M
. N\ .

2 Bolol eagle .
J
z

3. DO )Dl/\ f‘}" ;

1

=
a. P&nd& ﬁmn ’ %
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BD’s Rough Draft Graph

Rough Draft —graph

i,

Include the following for your graph: ‘ I ;
Oi ::@ D,, ] '
-title ’

-key (Pictograph only)

-labels (Example: “Numbers”, “Names of Animals”)
-numbers

-the data

- the following sentences:

\/\; Hﬁ ’é@ﬁf}gﬁ{ has the most.

o g-ﬂ’a ) .
B@? U hasthe least.

e




TM’s Class Survey

e

Cla Surveys
B e , )
Students’ Names: 7{;4
| - g

{ I

5 ;;:I/V\M

Yo T el T T e e Y
= TSy T

[]
Our survey question is: (What is your favorite (/_M)_?)
Whet -

LN Tm f:’fa,\ 7

Sy S

lotal |3 Total — onimal

our answer choices are: \
ety Ts ﬂf%“i*ﬁ/

Bald @@)ﬁ

Ddﬁk A

s P snde - Beor | ) ]
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TM’s Rough Draft Graph

Rough Draft —graph

Draw your graph here:

Name:

U fié;cw oali?) ]

B&)d €oglt |\ Tb oh 0 _
SRR VA 804,
)0!@ i [ f

Include the following for your graph:
-title \/
-key (Pictograph only)J

-labels (Example: “Numbers”, “Names of Animals”)/
-numbers \f

-the data V}

- the following sentencesf/

ma 3 i
M 0 ' ( x f‘»jhas the most. /
DO Dhs has the least. V/
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MM'’s Class Survey

Class Surveys

Students’ Names: ! LM : __*’:M .
=D cand _ TR A

-

Our survey question is: (What is your favorite (4 /1, 47/ < ?)

sl o A
WA B 0 ey ik o e 1 A Y
} L / \OT O Tavel te. Orimjs
ﬁ> -
Vi >

L

[

he four answer choices are:

. W/wj le Tiger. AT

30 nh [l
[

J:) & ﬂaf’m ;:%Bﬁf
M.
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MM’s Rough Draft Graph

Rough Draft —graph

Include the following for your graph:
—title\/
<key (Pictograph only) »/

-labels (Example: “Numbers”, “Names of Animals”) Ve

-numbers \/
-the data'\/

- the following sentences:

E%”“ \/\/!’l/v')L@ Tlg@f has the most.

L\ ]
1 ‘;Dgg?ﬂjﬁ has the least.




ER’s Class Survey

Class Surveys
Students’ Names: {L - 7™M ‘

MM ,and _BD

Our survey question is: (What is your favorite o ?)

W‘ﬂ”’f’#’ VoLl :Wsﬁ/t
AN Il S

L

The four answer choices are:

TR e —
Q@’Pp\’\im “,(;/
+DONAO B eor

1l

e

~
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ER’s Rough Draft Graph

No data available-

Student was not at school to finish the rough draft graph.
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Pink Group’s Graph




Pink Group’s Rubric

Name: P\ O

Math Presentation Rubric

| identified the
four choices.

Skill Great Need
Job! Practice
N
1. " ’/-. L]
| signed my \_/ =
group’s question.
2. &

| explained the
most/least for my
graph.

3. =
l included the

data.
4 < s
| identified which
kind of graph we

drew.

PaVis

: & ®

231
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Yellow Group’s Final Project

AP’s Class Survey

Class Surveys

Students’ Names: Ay e H W or
: __ 3W and__ S
: Our survey guestion is: [What is vour favorite 7
fii I'lt.k 15 \Aob  tm arori e ! -

“What Is your favorlte cookle’>”

The four answer choices are:

LM M " coolhip
EEQ_D_GQ]E_Q}J_{/ O ucr.‘l' s

3. 0ren  confhie

|
1
i




AP’s Rough Draft Graph

wed,

/)

Rough Draft —graph

‘/ A VA
Jw your graph here: {’)‘ @ : f}J‘\%}? fug™

Ty S
1
i

Nosp—ey
L)

H
~
“}
\ 51 -
gy
¥ -
(N i
EN RO
w0
=~
S/
g :
~ 1

Inc!ude the followmg for your graph

-title \/;i” ;

-key (Pictograph only)
-labels (Example: “Numbers”, ;’Names of Animals”)
-numbers

-the data

- the following sentences:

O[‘CO (\{)0 243? has the most.

(: b% £, has the least.

233

0c ‘,uﬁgﬁgre Chp Codace.




234

HW'’s Class Survey

Class Surveys

Students’ Names: [/‘W Kw , :ﬂ/\} o
la ,and _AP %

Wr/ s)txrveyqu\estion is: (What is your favorite ?)

whr | s U frowon 17
cootE! |

L

The four answer choices are: @%@ {

MM Cooluzr
.Chocolate OApM

e

o Conker "Mf{

4, 9 ;ﬂ\‘;ﬁ’féf C(,’)OH@\/;

@]M

ey




HW’s Rough Draft Graph

((7&\ /O{‘/'f'@

Rough Draft —graph

i

40 (OB .5 e

Draw your graph here:

NUMbel S

Include the following for your graph:

-title
-key (Pictograph only)

-labels (Example: “Numbers”, “Names of Animals”)

-numbers
—the‘da;ca-v’

- the following sentences:

6 'f\éﬁj ﬂQﬁh’/éﬂ/has the most.

/(/]W ol %@OO Q%& 6% rp/

has the least.

Cooh, @
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JW’s Class Survey

Class Surveys ,

Jw V0
Students’ Names: e i —
j? ,and R L K

Our survey question is: (What is your favorite ' ?)

\/\/)/]0(7/\\ L/ /’/\ ‘Fu{v/r 4
COOtQF

S\

—

[TQ

The four answer choices are: ' .
1 A[\/) /!7 k_ 0(5 J\;'f eﬁ
, ChoC et

pLOQ%
@/”(o CCM“{MH . @

4'3 qu €7 Coo 5@? 1

L
H




JW’s Rough Draft Graph

Rough Draft —graph
Draw your graph here:

M

AL oo ()6 o

Include the following for your graph:

—title ’,/‘7 C.[o(, le¢ e
Coote cuf
-key (Pictograph only) "

e
do

M&M chocolate

-labels (Example: “Num cookie chip cookie

-numbers

-the data

- the following sentences:

OQ“/\O Look/e

has the most.

; \ e
M M&Lﬁdﬁpac“’{:' Lo@ﬁ( ,__5:’___”/«

has the least.

-\ COO0 FeeyJw

ame:

cookie”

237



TR’s Class Survey

Class Surveys

Students’ Names: lr_g- | ) {ﬂ?
M\N ) - _and__JW

FOur survey question is: (What is your favorite ?)

W et | YoUr £o0orite, cOoKe?

1

--———G-N_;,_”

The four answer choices are:

M(@OMP,

3, Q\"ﬁ@ COOKHD
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TR’s Rough Draft Graph

'__&\.‘_ Wﬁ-@? ph-here;

AN
L8 | W

_ ooy |
Inclu;f;the Followin '\f‘qr'l,rcur‘grapi‘]: -

e 00 K€ 7/

-key (Pictograph only)

7~
‘,-.'— I
> i
'.'_‘J' -\"'—-\-.i
T S !
—"“——-H |
| | L ,i“" _,ll
._..-—-*—‘-"_\]. [ !
if |
4 |
T | i i e
\ J i b—r""
I
|

G | e

-labels (Example: "Mumbers”, “Names of Animals”)
J--numbers
-the data

- the following sentences:

has the most.

has the least,
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Yellow Group’s Graph

“Oreo cookie has the most.”
“M&M and chocolate chip (C.C.) cookie has the Ieast
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Yellow Group’s Rubric

Name: \7!6\ \ oW

Math Presentation Rubric

Skill Great Need
Job! Practice
1. " ‘s
| signed my ¥ -

group’s question.

| identified the
four choices.

lincluded the
data.

4, S "

| identified which
kind of graph we
drew.

| explained the
most/least for my
graph.






