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Abstract

The Individuals with Disabilities Education Act (IDEAs requiring schools
to integrate students with disabilities igeneraleducation classroomdiany
generaleducation teachers do not have the experienegtensiveknowledge of
special education to fully include or modify instruction to accommaaatele range
of disabilities that may be present in one classroom. Because of this requirement for
full inclusion, many classrooms are now taught collaboratively by bgémaralnd
special education teacher.

The purpose of this study is to determiiinere is a statistically significant
difference in academic performance if a lvack secondarynathematics class is
taught by both generaland special education mathematics teacher.

The sample consists of two tenth grade level Informal Geomlesgas. The
control groupwvastaught by ageneraleducation mathematics teacher. The
experimental groupvasco-taught bybotha generaland special education
mathematics teacher. Both classeslulse same textbook, coeztithe same
curriculum and héithe same mathematics teachertwl-sample itestwas
performedo initially determine that both the control and experimental grougos
statistically equivalent. Theath from the stude@ midterm examinationsere
analyzed and compared to determinesthiler therevasany significant difference
between the two group$he results of this study did not indicate thateaching
increased student academic performance. The results indicated that the control group

outperformed the experimental group on tmeidterm examination.



Statement of Purpose

The purposef thisresearclwas to investigate and examine #ffects that
co-teaching has on studeacademic performance in a lower tras&condary
mathematics classroonT.he Individuals with Disabiligs Education Act (IDEA) is
requiring schools to integrate students with disabilitiesgetweraleducation
classroomsDue to the growing need anelquirement for full inclusion classrooms
in elementary, middle and secondary schablks number of studésmwith physical
and intellectual disabilities has increased ingheeralkeducation classroom
Burstein, Sears, Wilcoxen, Cabello & Spagna ( 2Spetiically, mt at ed t ha
19981999, 47% of students with disabilities were educated for 79% or rhire o
school day in general education settings, which is almost double the percentage
servedinthe 1984 9 8 5 s ¢ h(p. ©04) UnderaNo Ghild Left Behind (NCLB),
students with disabilities are now rexpd to take content area exa(Rsce, Drame,
Owens, & Frattura, 2007). Margeneralkeducation teachers do not have the
experience or extensive knowledge of special education to fully include or modify
instruction to accommodate the wide range of disabilities that may be present in the
classroom.This has, in turnjncreased the need for collaborative teaching practices.
Generaland special education teachers are now working together to collaboratively
teach classes in many subject areHsis studyexamina whether or not ceeaching

has an effect @ student academic performance.



Stated Hypothesis/Research Questions
This studysoughtthe answer to the quest®n
1. Does ceteachingmprove studenacademic performance insacondary
mathematics class?

2. Specifically,doesthe practice o€o-teachingncrease student grades?



Literature Review

This literature review consists of two sections. The first section seeks to
define the practice of eteaching and the various models associated wite&ching
practices. The second section is an examinatigmior studies that relate the
practice of ceteaching to student academic achievement.

Friend and Reising (1993) discuss the roots eleeehing as starting in the
195006s with t he-tedohinge Asdhe years grogrested,tmany m
variationsof team teaching evolved and had become common practice in many
subject areas in the 19700 sawayton the 19806
mainstream students (Friend and Reising, 1993).

Inclusion is now a requirement that challenges many educatdediver
instruction to meet the needs of both general and special education students. Co
teaching is one such method to accommotteeeeds of all students. Friend &
Reising (1993) offered the following definition for the practéeo-teaching thais
now widely used in the profession:

Co-teachingin special education is an instructional delivery approach in

which a classroom teacher and a special education teacher (or other special

services professional) share responsibility for planning, deliyend

evaluating instruction for a group of students, some of whom have exceptional

needs (Friend & Cook, 1992b). Further, the instruction generally occurs

within the context of a single classroom. (p. 6)

Other terms associated with-tsaching are cadborative teaching, cooperative

teaching and teaneaching. Co-teaching is one type of instructional strategy that



delivers modifications and other special educaiti@tructionto students with
disabilities within a general education classroom.

The Stée Education Resource Cen(2007)in Connecticut offers six

instructionalapproaches for eteaching. They are as follows:

1. One teach/one observe. One teacher delivers instruction while the other
teacher observes specific students for a specific purpdse approach is
used to collect datgstate Education Resource Center, 2007)

2. One teach/one assist. One teacher delivers instruction while the other
teacher circulates among students to provide assist8tate Education
Resource Center, 2007)

3. Staion teaching. The class is divided into three or more sections. Both
teachers deliver instruction at two stations with different objectives or
materials. The third station is for independent practice or enrichment.
Students rotate through each sta{itate Education Resource Center,
2007)

4. Parallel teaching. The class is divided into two groups. The teachers
simultaneously deliver instruction to one of the groups. Both groups have
similar objectives but may not use the same materials (Statatimu
Resource Center, 2007).

5. Alternative teaching. One teacher delivers instruction to a large group
while one teacher delivers instruction to a smaller group fetgarehing,
re-teaching, enrichment or assessment purp(@@ese Education Resource

Center, 200¥.



6. Team teaching. Both teachers deliver the same instruction at the same
time (State Education Resource Center, 2007)

The integration of these models into classroom instruction should benefit both
general ad special education students asythllow for small group activities, greater
teacher attention and more individualized education (State Education Resource
Center, 2007).

The second section of this literature review focuses on research studies that
relate ceteaching to student academahaevement. Gerber and Popp (1999)
conducted interviews of emught students and their parents at elementary, middle
and high schools in Virginia. They found that students with and without disabilities
|l i ked the coll abor at iniswithduedsabihtiesrilggdtheo d e | . A
collaborative teaching model. They recognized advantages both instructionally and
behaviorally and they felt positive effect
1999, p. 290). T hey lDlasdothdr specialcheedshiked A St ud
the collaborative model and felt it enabled them to get better grades and receive more
teacher help. Positive effects were realized in their organizational skills and their use
of |l earning strat egp 25F).dtis(npatanbte mote hatthispp, 19
study was conducted through interviews.isi$tudy did not offerray type of
analysisto supporsstudent academic achievement.

Trent (1998) conducted an investigation of a collaborative teaching model to
detemine if there were benefits to teachers and students. The case study centered on
interviews with teachers of an eleventh grade U.S. History class. The two teachers

involved in the st udybofhlwithlandavitheutddisabiites t hei r



T benefited from their cbeaching. The smaller student/teacher ratio provided more
individualized attention for all the stude
(Trent, 1998, p. 507). This study also used interviews as the means for gatherin
data. This study did not offer any type of analysis of data to support student
academic achievement.

Boudah, Schumacher and Deshler (1997) conducted a study of the effects of a
specific collaborative teaching model referred to as the Collaboratitradtisn
Model. This model assigned roles to the teachers: presenter and mediator. The
presenter presented content information while the medetght students learning
strategies to master the content. This model required the teachers to change role
several times throughout the lesson so that both teachers were actively inwvolved
class instruction. The results of the study relating to academic achievement indicated
that test and quiz scores decreased slightly for students with mild disabiliéists.
and quiz scores for lovachieving students improved slightl@ther test results
indicated that rates of student engagement were low and only some strategic skills
increased as a result of the Collaborative Instruction Model. The study indictes th
these results may be related to the high percentage of time that teachers spent on non
instructional activities such as behavior management. In spite of the results, teachers
expressed a high level of satisfaction with student understanding and zerterof
strategic skills (Boudah, Schumacher, & Deshler, 1997).

Weiss and Brigham (2000) conducted a search for original research relating to
coteaching. They initially found approximately 350 journal articles and

approximately 350 dissertations abouoiteaching. Of all these documents, only 23
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provided some type of evaluation or interpretation of data. Of these 23 documents,
only three presented data on student achievement. The results of these three studies
were mixed. One study indicated thattaaght students outperformed students who
were not cetaught. This study, however, did not indicate whether the students were
statistically equivalent at the start of the experiment or whether the differences in
scores were statistically significant. WW®and Brigham (2000) stated the following:

The studies in this review indicate that #ffectiveness of caeaching is

supported by the personal impressions of participants but refuted by more

stringent analysis of student outcome data. Thus the atsWer question

Al st eadching effective for students with

meant by effective. In regard to achievement, the answer is no. In regard to

consumer satisfaction, the answer is sometimes. (p. 243)

Bean (2006) conductedca-teaching study with middle school language arts
and mathematics students in Connecticut. The study sought to determine if co
teaching affected student performance on the Degrees of Reading Power test and state
mathematics and reading tests. $keoml item that the studgought to determine
wasif there was a change in student attitudes toward learning after participating in a
co-taught class. The third item that the study sought to determine was if there was a
change in teacher attitudes towardteaching and inclusion after participating in a
cotaught class. The results of this study indicated that there was no significant
difference in reading and mathematics scores between students who wargtto
and not cetaught. The study also indicatefiat there was not a significant difference

in performance for either general or special education studéhésresults indicated
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that there were no significant changes in student attitudes toward learning in language
arts and mathematics due toteading although teachers reportelthinges in self
esteem and confidenc&he results indicated little evidence of change in teacher
attitude but all teacher participants expressed positive feedback intiactong
model. All teacher participants feltat they benefited professionally and learned
new instructional skills (Bean, 2006).

This extensive search for literature relatingteaching to student academic
performance did not reveal many positive resdllsough correspondence with Dr.
Marilyn Friend Professor of Education in the Department of Specialized Education
Services at the University of North Caroljmiawas determined that there is not much
valid research about student academic performance. Friendistditdh e pr ob |l e m
y ou 0 r e hmgdatacgncefningistldent outcomes htazmht classes is a
dilemma for the field. There are so many variables to control in studyitepching
that itodés difficult t M FKEibndgersonalval i d and

communication, November 2Z007)

r
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Statement of Need

There is a growing need and requirement for full inclusion classrooms in
elementary, middle and secondary schools. The number of students with physical and
intellectual disabilities has increased in generaleducation classom which has
increased the need for collaborative teaching practiGesneraland special education
teachers are now working together to collaboratively teach classes in many subject
areas. The purpose of this stwdgsto investigate the effects thatliaorative
teachingpracticeshave on academic performance in a lemtracksecondary
mathematics clas$here is a need for research to determine whether or not
collaborative teaching increases academic performance for students.

There are many studieadiresearch that fiee the practice of collaborative
teaching(Friend & Reising, 1993and describe the moddstate Education Resource
Center, 2007put few provide evaluative or interpretive data (Weiss & Brigham,
2000). Many studies focused on teaclperformanceandsatisfaction(Trent, 1998)
andstudentand parensatisfactionGerber & Popp, 1999)The small amount of
valid research found representing student academic performance actually showed
either no change (Bean, 2006) as a result @eading orinconsistent results where
the performance of students with mild disabilities worsened (Boudah, Schumacher &
Deshler 1997)

The requirement for fully inclusive classrooms and the growing demand for
collaborative instruction in classrooms illteges a great need for further research

regarding student performance.
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Procedures

The participants in the studyerestudents in two Informal Geometry classes
within the same suburban high school in Connectidlite class is a tenth grade
level 3 class where level 1 is the highest and level 3 is the low&ste students in
each classverea mix of tenth, eleventh and twelfth grade students of varying
abilities. The classewere 55 minutes long and met on a rotating block schedule for
three out of euws four days.

Students in thetudyhad takeneither Algebra and Statistics or Algebra | level
3 prior tothis Informal Geometrylass Final examination scores from these classes
werecompared using @vo-sample ttestto determinghatboth classewere
statistically equivalentStudents who did not take either of these two classes or who
transferred into this school system were not included in the study due to a difference
in prior background.Students who were absent from class for 18 days or wene
also excluded from the study.

The control groupvastaught with one mathematics teachad consisted of
16 students6 special education and 10 regular educatibime experimental group
wastaught with the same mathematics teacher and one spasialtiech teachewho
met approximately ahourper week for planning purposes. The experimental
groupconsisted of 3 students4 special education and@gular educationNote that
five students from this class were excluded from the study due tcsesecabsences
and a dissimilar backgroundBoth groups usgthe same curriculum and the same

textbook.
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Both groups were taught using various methods of instruction including
direct, discovery and differentiah. Concepts for both groups were taughing
handson, discoveryand visuatechniquesvhenever possiblesee AppendiA for
activities) These activities includgaper folding to learn about perpendicular
bisectors, constructing and measuring vertical angles, paper folding and using a
compasgo learn about angle bisectorssing a protractor to measure angles,
constructing and measuring angles formed when a transversal intersects two parallel
lines.The class participated inggometricscavengehunt outside the school building
to explore gemetry in architecture and naturbli r ads wer e used to
and lines of symmetry. Students in both classes used visuals to generate their own
definitions for acute, right, obtuse, scalene, isosceles and equilateral triangles.
Overhead projetion was used to teach rotational symmewrious shapes were
projected onto the white board. A transparency of the same shape with a line marked
for the starting position was placed on top of the original shape and then rotated about
the center in a&lockwise direction. The students were then asked to determine when
the shapes overlapped and the angle of rotation. From th&utentdecided if the
shape had rotational symmetiiywo students in the experimental group happened to
be identical twns. Their example was often used to explain congruency. This
example made it easier for the students to remember what congruency means.

Differentiated instruction was used with both groups. An example of this is
when the class was learning and applhdeguctive reasoning skills. Both classes
worked in groups based on ability. Each group was given a logic puzzle to solve that

was appropriate for their level of skill and abil{see Appendix A for logic puzzles)

e a
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Differentiated instruction was alsodorporated in the lessons by modifying
instruction to include visuals and harals activities whenever possible.

The contr ol gr oup 6dassinstadianrare discassidnasd e d
well as working in small groupsThe ceteaching models usdd teach the
experimental groupvere oneteach/one obseryene teach/one assistationand
alternative (State Education Resource Center, 28l0ny with small groups within
the classroom

The onéeach/on@bserve mdelwas mostly used to monitor studen
behaviors in the class. The special education teadtegrmonitored students and
issued a performance expectations grade once per week based on student participation
in class discussions, asking and answering questions and preparation. Students
receved a comment sheet with their performance expectations grade tartios the
next week.In this aspect, this model directly benefited the students as they could see
their grade as a reflection of their effoiithe onetleach/onebserve mdelwasalso
used by the special education teacher to become familiar with the concepts and
curriculum. Thisnodelwasoccasionallyused by the mathematics teacher to become
familiar with various learning and teaching strategies to meet the needs of the
students.In this aspect, this model mostly benefited the teachers as it was used as
more of a professional development opportunity to learn content as well as learning
and teaching strategies.

The ondgeach/onassist model was used during this study. Usually the
mathematics teacher led the discussion or lesson while the special education teacher

assisted students with the classwork. Sometimes rolegevweesedvith the special

w h
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education teachéeading the discussion or activity. Thigthodwas useful to keep
students focused on the lesson or activity. If a student was off task, the assisting
teacher would redirect the stud@nattention back to the lesson. This kept behavior
issues at a minimumThis model impacted both teachers and students as it reduced
behavior issues and allowed students to focus on the lesson. This model was used
oftenwhen introducing new materiakviewing homeworlandclasswork
assignmergt

Thealternative teaching model was used often as a means to eitbache
concepts ord teach the concepts to students who were absent. With this model, one
teacher would lead most of the class with a lesson or activity while the other teacher
would pull a small group of students aside to eithéeaeh or teach the mathematical
concept.One benefit of using this model is thatetluced the studetgacher ratio
and allowed more oren-one attention The benefit to some students was that they
could learn or réearn missed concepts within a small group setting and still
participate inhe activity. The benefit to the teacher and other students is that the
activity or lesson could be conducted without having to entiretgaeh the previous
daydéds materi al

Station teaching was seldom used because teacher traitinipis model
occured late in the course ofistudy. One lesson using this model focused on the
concept of transversal3.he class was divided into three group®r this particular
activity, the groups were predetermined based on their ability and beh@wvier.
growp started at an independent station where they checked, corrected and discussed

their previoushomework assignment. Another group started at a station led by the



17

mathematics teachand worked on a challenging question asking students to draw
two lines ad a transversal. The students were then asked to label the sungiabat
certain angles were corresponding and others were-sig@@nterior anglesThe
group discussed strategies to accommodate all of the requirements for the task. The
third groupwas led by the special education teact&udents randomly chose a
written description of various types of angles formed by a transversal. They then
matched their chosen description with angles shown on a predrawn set of lines with a
transversal After the groups completed their assignment, they rotated to the next
station. This process was repeated so that each student performed activities at each of
the three stations. This modeipacted the students in many ways. It offerethy
benefits as ipromoted small group discussigmsdividualized attentioandreduced
the studerfteacher ratio.lt allowed the students to check their assignments
independently and discuss any corrections that they needed to make. The model
benefited the teachers byailing them to teach smaller groups, offer individualized
assistance and attention to the students and correct any mstakissonceptions
about the mathematic§ he t eachers were able to check e
the group.Both teachers agrdehat this model should and would be used more often
in their classroom in the future.

Another method used often during the course of this study was small groups.
The students were organized into predetermined groups of 3 or 4 and given a
challenging ask to complete. Some of these tasks included logic puzzles, inductive
and deductive reasoning questions and distance calculafibesgroups were

sometimes assigned by ability while other times they were assigned as leadership
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groups. The teachersnmuraged students to first seek help within their own group
but alsooffered assistance to their assigned grovipsn necessarywhen the
assignment was complete, the students participated in a-alaskediscussionThis
methodbenefited the students isedu@dthe studeriteacher rati@s each teacher
guided andvorked with half of the classwhen organized by ability, this method
allowed the teachers to offer more assistance to students who struggled or had
difficulty with the task. A group with alower ability was sometimes assigned a
simpler task while a group with a higher ability was sometimes assigned a more
challenging taskWhen the class was organized into leadership groups, the students
assisedeach other. They were ableapply theirskills while explaining the concept
to their classmates. When leadership groups were used, the teachers performed more
observation as less student assistance was required.

Students in the control and experimental groups were given the same midterm
examiration (see Appendix B for the midterm examinatione midterm
examinatiorgrades for botlgroupswerecomparedhrough a twesample itestto

determine if therevas a significantdifferencein studentacademic performance.
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Results

The st udexaminatien s€oresfeoin their previous class were
analyzed to determine if the control group and experimental group were statistically
equivalentprior to the experimer(seeTableC1 for individual student final
examination scores)The result®f the two-tailed ttestshown in Table 1 indicate
that both groups were statistically equivalent. Since thalye is not less than 0.05,
the null hypothesis cannot be rejected.
Tablel

Two-sample #test Comparison dflidterm Examination Scores for the Non-aoight
Group and the Cdaught Group

Group M SD N df t p

Non Cotaught 63.188 17.698 16

Co-taught 66.538 16.616 13

26.38 -0.525 0.604

After coteachingoccurredth e s t wmiditerm éxan@nations were
analyzed to determine if there was an improvement in student achievement with the
co-taught groug{seeTableC2 for individual student midterm examination scores)
The resultof the onetailed ttestshown in Table indicatethat the mean score of
the midterm examinations for the-tmught group was lower than that of the control
group.Since the pralue was not less than 0.05, the null hypothesis cannot be

rejected. This indicates that-t@aching did not make a significanffdrence in
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student academic performand@omparison of the mean scores indiddteat student

academic achievement actually decreased in thauwght classroom.

Table2

Two-sample #est Comparison dflidterm Examination Scores for the Non-taoght
Group and the Cdaught Group

Group M SD N df t p

Non Ceotaught 70.438 14278 16

Co-taught 63.385 12.339 13

26.87 1.426 0.917
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Discussion

The expectation for this study wdmat academic achievement would be
higher in a cetaught environmentThe results did not indicate an improvement in
achievement. The results actually showed that student achievement decreased in the
co-taught classroom.t should be noted that the diféace in scores may be due to
differences in the general composition of the cl&sidents were placed in the
classes bgchool adminigators. The experimental group was selected for co
teaching based upon the varying needs of the students enrolled.

Differencesin achievementnay be due to limited student abilities and skill
levels.Di f f erences in studentsdé visual and
with the existing preest for this study as the ptest focused on algebraic concepts.
Algebraic concepts are usually more algorithmic while geometric concepts require a
greater visual/spatial abilityThis type of difference may have affected the outcome
of the experiment.

Differences in the types studentisabilities in each class mawpve affected
the outcome of the experimeithe control group included 6 special education
studentsand 10 regular education studen@f the 10 regular education students in
this class, two can bmnsideredow achieving based on their ability. Otkavere
placed in the class based upon their behavior and work ethic rather than their skill.
Descriptionsofthe peci al e d u disabiltiesare:st udent s o

1. One special education student had difficulties with controlling impulses

and focusing attentionThis student had weak problem solving skills, a

spa
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low average intellectual ability and performed better on tasks that did not
involve language.

2. One student required extended time for processing and struggled to recall
information. This student had pooadéng comprehension and math
reasoning skills.

3. One student was diagnosed with Attention Deficit Disorder and had
difficulty with organization and learning new informatiohhis disability
did not seem to prevetttis studenfrom grasping concepts in this
classroom.

4. One student was diagnosed as being emotionally disturbed although this
was not evident in this classroom. This student consistently performed
and behaved well in this classroom.

5. One student was diagnosed with speech and language impairnhént. T
student had difficulties with problem solving and transferring information
from one context to another.

6. One student needed to be reminded to stayask and was allowed
extended time for assessments.

The experimental group included 4 special edunagtadentsand 9 regular
education studentsThreeof the regular education students can be considered to be
low-achieving. The special education students have varying nedscriptions of
their disabilities are:

1. Onespecial educatiostudent in thexperimental groupvasdiagnosed

with obsessive compulsive disorder. This student had difficulties with
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shortterm memory, fluid reasoningttentionand anxiety along with
understanding social cuedde suffered from depression and an eating
disorder andhada psychiatric breakdown during the study which greatly
affected his course grades and his grade on the midterm examination.

2. Onespecial education student had extreme weaknesses in visual, spatial
and perceptual reasoning as well as difficulty in poghending abstract
concepts. This student experienced difficulties in learning new
information, especially from reading. This student learned best with
repetition and a slower pace. This studentdsidwer processing speed
which made finishing work ithin time constraints difficult.

3. One special education student had difficulties with attention and
information retention.This studenhad difficulty retaining information in
memory while utilizing the learned information to complete tasks.

4. One speciatducation student was diagnosed with a learning disability.
This student had difficulty grasping abstract concepts.

In comparing the two groups, the control group coadist a higher

functioning group of students. Their level of mathematical abifity skill was
generallyhigher than that of the experimental group. Students in the experimental
group required a much slower pace to learn concepts. The differences in the types of
disabilities as well as the overall skill level of the groups may hdeetatl the

outcome of the study.
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Due to the nature of this study, it is not possible to say whether students in the
co-taught class would have reached the same level of achievement if they had been
placed in a classroom with one mathematics teacher.

A variety of handson, discovery and visual activities were used in both
classes to enhance learning for all students. Some of these activities allowed students
to construct, measure, reflect, define and discover geometric concepts.

Some of the models usédring this study impacted the teachers while others
mostly impacted the students. The one teach/one assist and one teach/one observe
models had more of an impact on the teachers. The one teach/one assist model was
used to keep students focused andask as well as to reduce behavior issues within
the classroom. The one teach/one observe model was used mostly as a professional
development opportunity for the teachers. In this respect, the teachers used it to learn
mathematical content as well as l@ag and teaching strategieShere were times
when this model benefited students. It was used to model student behavior for such
things as preparation, participation, effort and focus throughout the lesson or activity.
It resulted in an expectation gimand comments that were issued on a weekly basis.
The students were able to see that their grade was a direct reflection of their effort.
This helped the students to determine what part of their classroom behavior needed
improvement.

The teachers inveéd in this study agreed that working with the models that
reducel the studeriteacher ratio were a benefit to their students. Using the
alternative stationand small groupnodelsimpacted the studenksy allowingthe

teachers to work with smaller groupkstudents while teaching the same
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mathematical conceptd he students were able to gedividualized attentioin a
small group setting while the teachers were abt®teect misconceptions and more
accurately assess student understanding.

The altenative teaching model directly benefited all students in the class.
Students who wee absent were able to learn the missed material in a small group
setting. The remainder of the class was able to continue learning and working with
the concept without lieg held back.

When students worked in small groups, theye productive as they assisted
each other while they learnetivhen students worked in leadership groups, there was
more student interaction and less teacher interaction among the groupsth@/hen
class was divided into groups by ability, the teachers were able to assign tasks that
were appropriate for the level of the group and assist as nece$bkarteachers plan
to continue enhancing their instruction by using these models more ofteirin th
classroom.

There were many benefits in using theteaching models including
individualized student attention and fewer behavior issdtbough these benefits
exist, the literature review along with the data obtained from this experiment does not
support the practice of eéeaching as a way to improve student academic
achievement. Itis recommended that further research be done in this area with a
tighter control of the variables includimgcomparison of thg/pes of disabilitie®f

the students
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Limitations

This research study daome limitations. Thetudywasbased uposmall
class size This male it difficult to form a conclusion about the success of the
experiment. Another limitatiowasthat the mathematics teacher and special
education teacher lidittle trainingin using the collaborative modggsior to the
experiment

There wa a limited amount of time allowed to conduct this study. This time
constraint preveetdthe comparison of final examination scores for the courbe. T
results verebased upon midterm examination scores for the first half of the year.
The time constraint is also a limiting factor because the general and special education
teachemwere stillbecoming accustomed to their roles in the classrobne speml
education teacherasstill familiarizing herself with the subject contemhile the
mathematics teacher was becoming familiar with learning strategies

Attendance issuesere alsa limiting factor. Some studentsthe cetaught
class were eliminatefrom the study due to excessaleseces Other students in
this group also had many absenedsch affectedtheir performance on the midterm
examination

Another limitation waskhe limited amount of academic performance research

offeredlittle assisance in planning the experiment.
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Abeut.com : Mathematics
| Scream for lce Cream
From Det Russell,

Your Guide to Mathamahics
FREE Newsleller. Sign Lip Now!

Scoop by Scoop Logic Problem (Solution next)

)5 Blueberry ?
e

Chocolate

7
Bubbte Gum

Vanilla

5 Scoop lce Cream Cone
I'have a 5 scoop ice cream cone. Each of my 5 scoops 1s a different lavor of ice cream. The live flavors are 4
blueberry, chocolate, sirawberry, vanilla and bubble gum. You don't know what order my ice cream flavors are
from top lo botlom. However, here are some clues 1o see if you can figure cut what flavors are from top to
bollom:

1. The bollom flavor has 10 lelters.
2 The vanilla scoop louches bolh the chocolate and blueberry scoap.
3. Wanilia is below the chocolate scoop but above the bubblegum scoap,

‘Can you apply some logic lo figure out Ihe order of scoops by faver? [Solulmon next. )

This Aboul cam page has been oplrmzed for panl To wew [his page in (15 ongmal form, please wisil
hittp fimath atioul comiodhweaklyproblemiss/icecream him

@R200F Aboul com, inc.., a pant of The Mew York Tines Company Al rights reserved

htinefmarh abont comdod weeklvirohlem/ss iceeream htmn=1 Q24,2007

(About.com: Mathematics, 2007)



Date

Name_ I

Last week five math teachers agreed 10 go out for § evening meals Monday through
Friday. It was understood that Mr. Fletcher would miss Friday's meal to anend an out-of-
town wedding. Each math teacher served as the host at a restaurant of their choice on a
different night. Use the clues below to determine which math teacher hosted the group

each night and what food he selected.

32

I. Mr. Redford hosted the group on Wednesday.

2. The fellows ate at a Thai restaurant on Friday.

3. Mr. Hunter, who detests fish, volunteered to be the first host.

4. Mr. Lougee selected a steak house for the night before one of the fellows hosted

everyone at a raucous pizza parlor.
T most [ FOOD
LT e
| ul ! ! H

gl EIE g Sl AR _
. ElEigiF|g|SZECA 'DAY . HOST | FOOD
i i‘t{:'iiﬁlﬁ HZAOIT, bl Bk S e
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o mEEEE N L ST T
I T B T B e e
S, OGRS SN S T RS TS S UL NI
AR T I T O e T
L I A NI O S St S
I O A 0 U
T I
RN
T e e Sl pal S '
|1 SRR
[ Fis .i ’ | II
FPizza | | | | |
3 —_ r - - g
oSteak | i | |
I pree— SR, &
DTacos! |
| mhai { [ 1T

(Cheslire High School Mathematics Departmestithor and/ear unknown)
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Name, s Date

Lab wnrksheet 3-2 o Foruse with Ernchment in Lesson 3-2

Materials: Pencil, Scissors

Cut out the square, triangle, circle, recrangle, and siar below. Arrange the shapesin
order, following these statements.

1. The square is between the rectangle and the sar,
2. The rectangle is berween the circle and the square.
3. The tiangle is berween the circie and the square. '
4. The rectangle is between the circle and the tiangle
5. The staris to the left of the circle.

Write down the shapes in order, from left w ngh,

W

© Addison-Wesley Publishing Comgany, Iz, Istarmal Guomaiy Laboratory Manual 13

(Smith, Nelson Koss, Keedy, & Bittinger, 199 p. 15)



Using the list of geometry terms below, match each term to parts of

Geometric Scavenger Hunt

¥
{A
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ar;hitecture, nature, and/or any objects in your surroundings. Be sure to
write your object next to each term!

1.

2.

9.

circle-
sphere-
square-
diamond-
rectangle-
parailel lines-

perpendicular lines-

. line segment-

vertical angles-

10.right angles-

11.triangle-

12, point-

13.ray-

14, line-

15.Can you find a 4-leaf clover?

(Cheshire High School Mathematics Departmanthor and/ear unknown)



1.3 Lesson Opener

For use with pages 17-29

SET UP: Work with a partner.

@ Points A, B, C, D, and E lie on the line below but not
necessarily in that order. Use the clues to help you pIaLc
each point in its correct position on the line.

\.u.LwJouul'u_M.u_l.LuLuLmhmhml luhu.[mdul I, uJﬂuLu.[mMuﬂ.ulluLluulLuﬂ

a. Point A is to the right of point B.
b. Point C is between points A and E.
c. Points B and E are ] c¢m apart.
d. Point D is between points B and A.
. e. Point E is at the 12 cm mark.
f. Point C is 2 cm away from point £. s
g. Point D is | cm away froem point B.
h. Point A is 2 ¢cm closer to point D than to point C.

Use your completed drawing to find the length of the
segment.

., & 4D @ A8 @ AC
&} DE ® D & BC

Copynght @ MeDowgal Lintail fne

Geametry

(Larson, Boswell, & 8ff, 2001, p. 37)
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** EARNING

r? Inthis
igsson, you will learn
* fo find the distance

between two
paints in one-,
twa-, and thiee-
dimensional
coecrdinate
SysSlems,

WHY? You can use
coardinate systems
lo solve problems in
architeciure,
surveying, aviation,
and navigation.

e e

Explore

semssEsaas

[

Use grid paper on which the distance
between grid lines is one-fourth inch or
larger. Make a *ruler” by cutting out a
strip of fifteen adjacrm squares, like this.

L3 L T
Mow copy the segments at the right onto a
sheet of grid paper. Then use your “ruler”

to find each length. Give the length to the
nearest half-unit.

I.AB 2. AC 3 AD 4 EF 5. EG 6 ED

ie 7. Wereany lengths easier to find rthan others? Explain.
i [

o

B. Can you tell without measuring which two segments must have
exactly the same length? Explain your reasoning.

(Gerver, Sgroi, Hansen, Lynch, & Molina, 1998, p. 40)
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Use your straightedge to draw a line segment
o a paty paper,

;';:-_Sfcp 2: Foid the paj.-m s one endpoint fies on top
: of the other. Open it up.

Does the crease divide che segment into two equal parts?

Step 3:  Place a painr where the crease intersecrs the
segment. This point 15 called che midpoini
of the segment.

Step 4:  Use a corner of another patty paper 1o check of the angles formed by the crease and the given
segment are right angles ;

},DL'& hoove jL.lS]t (ound the P:i::‘per\cztr_ulﬂ-—r" o seclor (‘_TF‘
a zwj ment

Thisis a very useful construction. You can use this method 1o find midpoints, construcr perpendiculars,
make 90 degree angles, and divide segments into equal paris, If you wish 1o create just a midpoint,
bring the endpoints of the segment rogether, and mnch!

How can you describe the points on the perpendicular bisecror? What is special abour each point on
the perpendicular bisector of a segment?

Step 5: Dlace a point on your folded
perpendicular bisector.

Step 6: Compare the distances from the pount 1o
each endpount. You can do this by using a'
second patty paper to measure the distance
between the point and one endpont and then
companng this distance with the distance
berween the point and the other endpoint.

(Serra, 1994, p. 19)
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Lab Worksheet 3-7A

Materials: Pencil, Sheet of paper, Straizhtedze, Protractor

1: On asheet of paper, draw a large acute angle. Label the
angle ABC.

(B8]

-3 —
Fold the paper so that BA falls on tep of 8C, and make
d CTease.

3. Label a point D on the crease in the interior of ZABC.

4. Repemt the procedure using an obtuse angle and a night
angle. '

5. Use a prouactor to help you compleie the table below.

mAABC meABD msCBD

Acute ZABC

Obiuse ZABC

Right ZABC

ln each case, how do ZABD and ZCB0 compare?

—3
What is an appropriate name for 807

(Smith, Nelson, Koss, Keedy, & Bittinger, 1992. 22)



(Smith, Nelson, Koss, Keedy, & Bittinger, 1399. 95)
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