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ABSTRACT

Moran, Heather A. The Fffectivencss of Using Portfolio Assesament To
[mprove Instructional Planning and To Determine
Aftitudes Toward Mathematice of Sixth Grade Students.
1595 Thesis Advisor: Dr. Louis Molinari, Department of
Elementary Education.

It was the purpose of this study to determine the effectiveness of using
information gained from portfolio asscssment to improve the quality of instructional
planning in arder to meet the needs of a specific group o smdents. This study also
cvaluated the change in attitucle toward mathematics of the control and tue gxperimental
sroups. A unit on the addition and subtrachon of fractions was taught tyy this researcher
t0 two different sixth grade classes. The control group was instructed using lessons
designed from textbock recormmendations and the experimental group was taught using
lessons designed from a combination of texibook recommendations and portfolio data.

In order o evaluate growth in achievement, a Pretest designed by the Addison-
Wesley Publishing Company was adninistered to both seventeen member groups at the
bepinning of instruction. After the seven week unit, the Addison-Wesley Posttest was
adminisiered to both groups. Using a t-test at the 0.05 level of confidence, it was found
that there was no significant difference in growth of achisvement between the two
sample groups. Based on these findings, portfolio assessment, as vaed n this study, docs
not sienificently improve the effectiveness of instructional planning.

The Children's Academic Intrinsic Motivarion Inventory was given to both groups
as a pretest and posttest to measure atritods toward mathemaries. \Ising a i-test analysis
at the 0.05 lovel of confidence, it was formd that there was no significant diference in
attitude toward mathematics between the two groups. Based on these findings, portfolio

assessment, as used in this study, did not effect attimdes woward mathematics.



MINI-ABSTRACT

Moran, Heather A. The Effectiveness of Using Portfolio Assessment T4
Improve Instructional Planning and To Datermine
Attitudes Toward Mathemaiics of Sixth Grade Sindents.
1955 Thesis Advisor; Dr. Lowis Molinari, Depattment of
Elementary Education.

It was the purpose of this study to determine the effectivencss of using portfolio
asgesement information to improvs the quality of instructional planning. Thus stady
evaluated effoctivensss in terms of achicverment and attitude. Using the f-test for
significant differences at the (.05 level of confidence to evaluate the data from the
achicvement pretest and posttest designed by Addison-Wesley, portiolo assessment, as
used in this study, does not improve the guality of instructional planning. Based on the
results from the Children's Academic Intrinsic Motivation Invenrary, using the i-test for
significant difference at the 0.05 level of confidence to analyze the data, portfalio
aguessment, as used in this sindy, did not significantly elter student attitude toward

rmathematies.
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CHAPTER ONE
INTRODUCTION

The Problem

Thes study will provide evidence reoardmg the effectuvencss of portfolo
assessment in the planning process for daily classroom instruction. - The pivotal question
is: Could it be that this specific, teacher-designed portfolio assessment method of lesson
planning will improve the guality of instiuction for 2 specific guup ol students in the
sixth grade?

Significance of the Study

The Curriculum and Fvaluation Standards for School Mathematics, or The
Standards, were adopted by the National Council of Teachers of Mathematics (NCTM)
iz March, 1989, This document was written in response 1o a desire of NCTM to "create
a coherent vision of what it means to be mathematically literate both in a world that
relies on calculators and computers to canry owt mathematical pméedures and in a world
where mathematics is rapidly growing and is extensively heing applied in diverse fields”
(NCTM, 1989). This desire for change has affected all areas of mﬁthemaﬁcs education
from: materials used in classrooms, instructional methods employed, and the way in
which reaching and learning is evaluated '

Bonita Gibson McMullen (1993} has stated that assessment in mathematics

ectucation has become a very significant issue  Eduecators are being challenged to



investigate alternative means of assessing studemnt performarnce and 10 explore the ways
in which these alternative methods influenge ingtruetional practices. McMullen (1993)
stated that useful methods of assessment provide teachers with enough information to
determine what the student understands, which in turn allows the teacher to alter the way
he/she teaches.

The NCTM (1989) also supports this position stantyg that educators must place
an increased "emphasis on the role of evatlugtive measures in gathering information on
which teachers can base subsequent instruction.” ¥f educators are able to create a
substantial link between instructional practices and evaluation practices, both processes
will be sirengthened. However, when ecucators view instiction and evaluation as
separate enrities, contimiity is lost and both areas suffer.

The Standards also delineate new goals for mathematics education. Society 18
rapidly moving into the wdormation age and away from the more traditional industrial-
basad environment. The reliznce on calculators, computers, and other technologies have
made past goals for education insufficient. Among the new goals for mathematics
education (NCTM, 1989) are ingluded the following:

1. Leaming to value mathematics

2. Becoming confident in one's ability

3. Being a problem solver

4, Learming to communicate mathematically

5. Learning (o reason mathematically
In order to meet these new goals of education, methods of assessment and instruction
must change. |

Gerald Kol (1993) supports this assertion, He stated that when teachers were
able to utilize alternative assssament methods, their feaching methodologies changed
nccordingly. Kulm (1993} found that teachers "did activities that enbaneed meaning and

understandinge, developed student autonomy and independence, ard helped studemts learn



problem sobving strategies" when they used aligrnative assessment methods. Teachers in
Kulm's study also indicated that they felt more able to accurately asscss student's areas of
weakmess and plan instruetion accordingly.,

The NCTM supports this method of student evaliation. NCTM (1989)
described evaluation as 4 method to:

1. identify areas of difficulty for ndividual students.

g

. gather data for ingtructional planning.

Ll

assign grades.

=

evaluate a program.

Educators need to have a clear understanding of what informationithey are attempting to
gain from a particular evaluation method. "The purposs of ass.essﬁlent should dictate the
Iand of questions asked, the methods employed, and the uses of the resulting
information" (NCTM, 1989). This exemplifies the need for alternative asscssment
methods. Tradiijonal methads, such as paper and pencil tests, often provide only a
litmited ameount of information about student understanding and proficiency and [sedback
is not immediate (Virginia Edueation Association & AEL, 1992). ‘In ofder to meet the
stated goals of the NCTM, instruction and evaluation must become broader and include
more emphasis on student involvement, which in turn cones closer to meeting the new
goals for mathematics education,

In order for students to become mathematically Iiterate and proficient problem
solvers, they must be allowed to investigate mathematical issues in & wide variety of
ways. Students need 1o develop the ability to assess themselves, This type of practice
ean be a valuable, life-long skill (Virginia Education Association & AEL, 1992). For this
to acour, assessment must be altered to match the current changes in imgtructional
methodology. "Aligrnative assessment is aimed al stimulating students to think, to react
o new situations, to review and revise work, (o ¢valvate their own and others work, and

0 communicate results in verbal and visual ways" {Virginia Education Asgociation &



AFEL, 1992) The connection between alternative assessment methods and the
contemporary goals of mathematics education are clear. The goals of education
encompass higher level thinking skills, reasoning skills, and ¢reative problem-solving
ahilitica  Alternative methods of aseessment are peared toward ensuring that these goals
will be met.

What methods of alternative assessment allow a teacher 1o make the most
informed decisions about instructional planning? MNancy Kober (1991) stated that "there
is a strong correlation between verbal aptitude and achievement in mathematics.” With
this in mind, it becomes clear that communication is & major key to successful
mathematics instruction. Communication can be achieved in a variety ol ways including
listening, rgading, writing, and speaking, Traditional mathematics ¢lassrooms tend to
focus only on writing numbers and symbols and talk between teacher and student. More
contemporary methods of teaching and assessment focus on talk between studeats sbout
mathematical ideas and writing to explain understanding, as opposed to strict
computation.

When the focus of mathematics instruction becomes the development of
conceptual and higher order skills, portfolio writing may become an effective method for
increasing understanding and assessing student progress. "Resgarch supports the use of
writing activities to improve math skillg and help lighten math amdety. Writing problems
or keeping journalg helps students communicate about math and order their thoughts®
(Kober, 1991).

Communication, especially in the form of writing, also helps students explore the
reasons behind various mathematical ideas. Children are much more apt 1o remember
and urilize information if they are able to understand and interpret the relationships
behind it. Students who are able to internalize the "why" part of a particular topic are
able to "remember facts longer, use them more readily, and apply their knowledge to

new leaming tasks" (Kober, 1991).



This ability to understand and communicate the "why" part'of a particular topic
allows students to acquire and reinforce their higher leve! thinking skilla, Contemporary
teaching methodalogy enconrages teachers ro plan activities that allow children to think
for themselves and communicate with their peers. Concepts presented in this way
encourage children 1o refine their own thinking and enhance their understanding.
Assessment methods that ask children to refine their thought processes do this as well, in
turn allowing the development of higher level thinking skifls,

Kober (1991) stressed that active instruction combined with alternattve
assessment methods allow children to have the opportunity to clarify their thinking in just
this way. She stated that "communication, including hstening, speé.king, reading, and
wiiting, is & major part of active instruction. In this way, students organize their thinking
and confront incomplete understandings; teachers can tell whether students have grasped
irnportant mathematical coneepts” (1991), 1t beeomes a cyclical pattern in which
ingtmiction effocts assessment and the results of assessment effect new instruction.

The studies cited offer many important findings, vet pose many interesting
questions. As McMullen stated (1993) when "the method of assessment gives the
teacher the necessary information to recognize what the student understands, then the
teacher has the tools to change the way he/she teaches." The ques:tiun becomes, how
much information is encugh? T3 it possible to gain the necessary d:ata from a set of
portfolio entries to alter instruction in a positive manner? Can & te:acher sather enough
information from the portfolio data to impact on the learning of the ¢lass or ig the
mformation speerfie only 1o the particular child from whom it comes? Is portfolio
agseasment # vinble afternative to traditional methods of assessment or should it be
utilized only in conjunction with the methode already cstablished in 4 classroom? The
present stody has artempted to examine the effects of portfolio ass:esmnent on the

instructional planning in the classroom.



statement of the Problem
This study will investigate the following problem: Could it be that this specilic,
teacher-desipned portfolio agsessment merhod of lesson planning will imprave the gualiry

of instniction for & spectfic group of students in the steth grade?

(General Hypothesis

There will be no significant differences betwaen the effectiveness and accuracy of
a teacher's lesson plans to more closely meet the needs of a speaific group of sixth grade
gtudenrg when the instnictional planning is based on the recommendations of the
Addison-Wesley Text Series, 1994 Edition ar when the instructional planning is based on
information about student understanding gained through stndent portiolios as measured
by eains in achievement cn the Addison-Wesley Pretest and Posttest. In order to
investigate the general hypothesis above, a number of specific hypotheses were

developed and are listed below.

Specific Hypotheses

1. There will be no significant diflerences in the effectiveness and accuracy of a
teacher's lesson plans to more closely meet the needs of a specific group off sixth grade
grudents when the instnictional planning is based solely on the recommendations of the
Addison-Wesley Text Series, 1994 Edition o1 when the instructionat planning 15 based on
information gained through student generated portfolios, combined with the Addison-
Wesley recommendations as measures by gains in achievement on the Addison-Wesley

Pretest and Postiest.

2. There vill be no significant differences between the information gained for
instructional planning for sixih grade male students when lessons are generated solely on

the recommendations of the Addison-Wesley Text Series, 1994 Edition or when the



instructional planning is based on information gained through student generated
portfolios, combined with the Addison-Wesley recommendations as measured by gains in

achievement on the Addison-Wesley Pretest and Posttest.

3. There will be no significant differences between the information gamed for
instructional planning for sixth grade female students when ]essansfare aenerated solely
on the recommendations of the Addison-Wesley Text Series, 1994 Edition ot when the
istructional planning is based on information geined through shident generated
portfalios, combined with the Addison-Wesley recommendarions as measured by gains in

achieverment oo the Addison-Wesley Pretest and Posttest.

4. There will be no significant differences between the attitudes toward
mathematics when instructional planning is based solely on the recommendations of the
Addison-Wesley Text Series, 1994 Edition or when the ingtructional planning is based on
information gained through student generated portfolios, combined with the Addison-
Wesley recommendations as measured by the Children's Academic Intrinsic Motivation

Inventory.

Method of Study

The purpose of this study was to determmne if a difference exists between the
effectiveness and accuracy of ingiructional planning in terms of meeting the specific
needs of a group of students when instructional decisiong were based solely on the
recommendations of the Addison-Wesley Text Senies, 1994 Editi-ﬁn or when
instructional planning was based on information about student understanding gained via
portfolio entries and confined with the Addison-Wesley recommendations.

Thirty-four students in two sixth grade classes at the Wenonah Elementary

Schoal, Wenonah, New Jersey participated in this study. The classes were selected



because the students were heterogenously grouped for all subject areas. The class
members were randomly selected at the beginning of the 1994-95 school year by the
school principal based on teacher recommendations made in June, 1994.

The instructional lesson plans written for these particular classes up to the time of
this study have been based on recommendations made by the Addison-Wesley Text
Series, 1994 Edition. All assessment methods used to this point have been traditional,
developed sither by the Addison-Wesley Publishing Company, 1994 or the teacher. All
assessment Lools were primarily computational in conient  Prior to the use of the
portfolio assessment system, all students were given a pre-test to assess their aftitudes
about mathematics. The Children's Academic Intrinsic Motivation Inventory was
selected for use.

The study began as both classes starred a new upit entitled "Addition and
Subtraction: Fractions and Mixed Numbers" (Addison-Wesley, 1994). The entire study
lasted approximately seven weeks. At the beginning of the unit, each class was given the
Addison-Wesley designed pretest to assess achievement prior to instruction. Lessons for
Class A were then developed solely on the recommendations of the Addison-Wesley
Text Series, 1994 Edition. Lessons for Class B were developed by combining the
recommendations of the Addison-Wesley Text Series, 1994 Edition with information
about their conceptual understanding gained from their portfolio entries. At the
conclusion of the unit, the Addison-Wesley Posttest was given to both classes to assess
achievernent, At the end of the seven week study, the classes were tested agein on the

Children's Academic Intrinsic Motivation Inventory to assess attitude.

Limtitations
The following limitations have been identified in rhis study:
1. This study is limited by the small sz of the sample populatioz.

9. This study is not longitudinal. Leng term results may not be realized.



3. Results of this study can apply only to the specific portfolio jtems which were used in
the study.

4. Results of this study can apply only to the specific text series utilized.

Assumptions

Tt will be assumed that any improvement in the quality of the instructional
planning in terms of meeting the specific needs of students after the use of the portfolio
method of gasessment, can be attributed to the dara gained via the :pDrrfcrlicl assessmsent
method. It is assumed that all of the children in the study have had similar school
experiences in the area of mathematics. Also. it is assumed that the children involved in
the gtudy are most familiar with traditional methods of assessment in the area of

mathermatics.

Definitions
1. Assessment - any systematic basis for making inferences about a student's

lezrning progress and understanding.

2. Alternative Asseggment - amy assessment form other than standardized tests,

commercial tests, worksheets, and the like.

3. Traditional Assessment - any assessment form resembling standardized tests,

commercial tests, worksheets, and the like,

4. Portfolio - a record of learning that focuses on a student's work and often his
or her reflection on that work; designed to show conceptual understanding of the

student.



5. Authentic Assessment - assessment that engages students in challenges

closely related to those that they will face as an everyday citizen.

6. Problem - a task for which a person wants or needs to find a sohition

7. NCTM - National Council of Teachers of Mathematics.

Summary

Chapter One has provided an overview of the study and its significance. A brief
description of the literature, method of study, and selection of groups for this study were
presented. General and specific hypotheses were based on the statement of the probleim,

Eimitations and assumptions, along with definitions were outlined.
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CHAPTER TWO
REVIEW OF LITERATURE AND RESEARCH

Introduction

Historically, systems of formal education have been designed t0 meet two
specific goals. Schools were to transmit various, socially agreed upon aspects of culture
to the young. Additionally, schools were to aid students in achieving = higher level of
selffulfillment (NCTM, 1989). Today, these goals of education are not broad enough to
prepare our youth for productive lives in our technologically-based society.

Mathematics education is not immune from this shift in goals and educators in the field
must realign their thinking about what 15 taught and why.

New goals for mathematics education include: "(1) mathematically literate
workers, (2) lifelong learning, (3) opportunity for all, and (4) an informed ¢lectorate”
(NCTM, 1989). It is a reality that the world's economic market 15 ever-changing and
workers in all areas must be prepared to adapt to 2 number of given situations, The days
of "shopkeeper" arithmetic are fading and employers are no 10ngei' seeking persons with
these skills alone (NCTM, 1989). In fact, the United States Congressional Office of
Technology Assessment (1988) stated that today's employees must be able to assimilate
new and unfamiliar information, ask questions, and work cuoperaﬁvely in a team
environment. These skills were not required of the workers in years past. These

workers were only expected to be computationally accurate and able to work alone,

11



Today's unstable economic climate has also effected the employment patterns of
the modern worker, On average, workers will change jobs four or five times during their
employment careers and each position will require a unique set of communication skills
(NCTM, 1989). Along these same lines, the current economic status of most families
have required that most adults work. Traditionally, mathematics was a discipline
dominated by white males. However, with today's socio-economic realities, more
women and other nmnorities are studying advanced mathematics and pursuing positions
which rely heavily on the use of mathematics. Educarional equity in terms of
mathematies has therefore become an economic necessity.

The goal of an informed electorate is not to be forgotten either. It is vital to the
survival of a democratic society that its members be aware of and understand the
complex issues which face them. Questions about taxation, health care, defense
spending, school vouchers, and welfare require the electorate to absorb large amounts of
numerical information. People are required to understand the information and assimilate

it into a usable form. Schools must be able to prepare our youth to perform such tasks.

Mathematics Education in the 1990s

Mathematics education i the 19905 must include a wider range of objectives
than just pure computational skilf. This is not to say that computational skill is
unimpertant, only that in order for our children to be successful they must have a firm
understanding of important mathematical ideas (Heddens and Speer, 1992). Progress
has been made inl this area over the past few decades. The 1986 National Assessment of
Educational Progress publication entitled The Mauthematics Report Card: Are We
Measuring Up? (1988) found that average mathematical proficiency for 9-, 13-, and 17-
year old children had improved during the period of 1978 - 1986. This in self is good
news. Society still needs workers that are computationally competent. The distressing

aspect of this study however, was that virtually 100% of all 17-year old students were

12



proficient with basic arithmetic facts, but only 50% were proficient with moderately
complex procedures and reasoning. The percent competent in multistep problem solving
dropped off even more drastically.

This is especially disturbing when one looks at the Curricuium and Evaluation
Standards for School Mathematics published in 1989 by the National Council of
Teachers of Mathernatics, The focus of this publication was the "vision of mathematical
literacy necessary in a world that requires understanding and applifcation of problem-
solving and decision-making techniques” (Heddens and Speer, 1992}, The NCTM
Standards (1989) centered on five specific goals for all students:

1. that stucdents learn to value mathematics;,

2. that students develop confidence in their ability to use mathematics;

3. that students become problem solvers {as opposed to simply answer finders);

4. that students learn to communicate mathematically; |

5. that students leamn to reason mathematically.

With these goals in mind, it ig easy to see why mathematics education, as it has been
known traditionafly, has become obsolete. The methods of iﬂstrugtion and assessment
uged in modemn classrooms must reflect the fundamental philosophies illustrated in these
goals in order to ensure that students will be adequately prepared for their placs in
sociery.

In the past, mathematics mstruction and assessment was passive and generally
based on computational drill and rote memorization. Today's clagsrooms are urged to go
in the direction of active instruction so that understandings of basic mathematical
principles and the interrelationships among number systems are stressed. This is not to
degrade the importance of basic fact and algorithm m&moﬂzation,. only that it should be
proceeded by a deep understanding of the reasons why (Heddens and Speer, 1992). It
has been found that students who think through mathematics gain more confidence in

their own abilities than those who simply memoriz¢ rules (Heddens and Speer, 1992).

13



Changes in classroom practices and evaluation methods are also necessary due to
changes in the mathematical expectations of workers. Henry Pollack, of Bell Labs,
reported the following to the Mathematical Sciences Education Board in 1987. He
found that employers were looking for individuals who:

- have the ability to set up problems, not just respond to previously identified

ones;

- have knowledge of a variety of approaches and techniques to solve problems;

« have an ability 1o work with others to reach a solution to a problem;

- have an understanding of the underlying mathematical features of a problem,

- have the ability to recognize how mathematics applies to both common and

complex problems;

- are prepared for open problems situations as opposed to the very few problems

that are presented to us in a well-formulated state; and

- believe in the value and ntility of mathematics.

These findings correlate well with the stated goals of NCTM, Mathematics educators
have a responsibility to prepare students with these artributes in mind. The failure to do

so could result in a generation of mathematically illiterate citizens.

Assessment and Imstruction

Since the birth of the NCTM Stardards, mathematics education has been given a
new sense of direction and meaning. What this entails, however, is that practices change
to meet the new goals and objectives. NCTM (1989) has placed an emphasis on the role
of evaluative measures as a means of gathering information which educators can use to
make subsequent instructional decisions. Traditionally, evaluative measures have been
used solely for the purpose of marking student progress. While this is woportant, the
progress that was monitored was primarily computational in nature and the measures

used for evaluation did little to investigate the reasons behind a particular child's
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intellectual prowth or the failure of the child to achieve the expected intellectusl growth.
Traditional tests focused almost exclusively on the use of paper and pencil and were
looking for ote correct answer.

Currently, evaluation procedures are changing. Paul Barton and Richard Copely
found that in 1992 - 1993, 3% of the 52 states used some form of nontraditional test
ftems as part of their state assessment program. In New Jersey, short answer open-
ended questions, extended responses open-ended questions, and other techniques were
utilized. These forms of evaluarion focus on the ability of students to express their
thoueht processes as they communicate the angwers to various préblems. Tobe
successful on problems of this type, it is no longer sufficient to oty provide a correct
numerical answer. Students are required to explain thewr thinking and describe the
problem-solving process they utilized. When students are asked to explain their thought
processes in this fashion, their "math power and math literacy™ (3153‘31% 1994) improve.

Susan Black (1994) has stated that math power and math literacy refer to a
student's ability to explore, conjeciure, reason logically, and utilize various methods (o
salve problems. These abilitics ¢mbody the NCTM's goals for mathematics education in
the 19905, Black poes on to state that students are unablg to devélop these abilities
unless they are responsible for their own learning, Alternative assessment methods, and
the instructional practices they support, allow students to assume this responsibility
because they foree them to analyze their own thoupht processes. Nobody else can do
thus fowr them

Along with beconung responsible for one's own learming, stiudents need to be
aclive learnera in grder for the modern geals of education ro he met. Active insiruction
requires the teacher to step back from his or her role a5 leader and become more of
facilitator. Kober (1991) found that active instructuon i3 based on research that
recopnizes leaming as a dynamic process in which students try to-utilze information they

have already acquired. Active instruction techmiques include things such as cooperative
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Jearning groups, class discussions, hands-on materials, and small group problem solving.
In each of these instances, siudents would be required to utilize some of their
comumunication skills, as opposed to the traditional method of only listening to the
teacher lecture. This use of communicarion skills in furn leads to the use of alternative
assessment methods. Kulm (1993) stated "many of the teachers' plans for implementing
alternative assessment approaches were closely tied ro strategies for using problem
solving or communication aciivitics 28 a regular part of instruction.”

Assessment it seems, can have an impact on the instructional habits of a
classroom if nsed correctly and chosen carclully, Writren tests, the most traditional form
of assessment, are just one form available to the classroom teacher and should be used
with their lirnitations in mind (Virginia Education Association & AEL, 1992), When a
child answers a computational question without providing any sort of explanation, the
teacher has no idea whether or not the child truly understands the concept betand the
problem. Heavy reliance on such tests has been seen as a cause of mathematics'
narrowing curricthim,  Teachers need to move away from such reliance on paper and
pencil assessment and try out néw fypes of assessment.

To help teachers accomplish this, assessment needs to be looked at as a process
of collecting, information for decision making ( Virginia Education Association & AEL,
1992) When assessment is viewed in this light, there are many avenues 10 cxplore, A
teacher needs to look [or assessment methods which will allow him or her to diagnose
student learning and provide information on which to base instructional decisions
(Virginia Education Association & AEL, 1992). In turn, these alternative assessment
methods require smidents to think, review and rewvise work, evahiate their own and
others' work, and communicate their findings in a wide variety of ways.

Paortfolios in Mathematics
A popular aliernative assessment technique in mathematics deals with the use of

portfolos. The use of portfolios is very familiar to those in the art world. Images of an
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artist's best pieces presented elegantly in a leather folder come to mind. However, the
use of portiolios a5 a assessment method 18 gaining popularity across many curricular
arcas (Hamm and Adams, 1991). Also, the form of the portfolio is changing as well.
Individual teachers are making decisions about what fits their needs the best. With this
in mind however, some commonaliies among portfolios can be found.

Tn general, students portfolios contain ftems that come from one of three broad
categories {Ferguson, 1992) They are:

1. problem-solving activities,

2. reflective writings, anc

3. wiilten descriptions of mathematical investigations or discnveries.

A fourth general area which oceurs in many portfolios deals with work that 18 more
computational in nature, but the majority of items found in most mathematics portfolios
come Gom the ahove listed areas. It is interesting to note that these three areas all stress
the idea of communication. The student entry i designed to provide the teacher with a
deeper insight into the child's thoughts. The "right answer” is almost # secondary
component to the deseriptive aspect of what oceurred during the activity.

Alrhough the types of entiies contained in many mathematics portfolios tend to
be similar, the reasons belund the use of portfolios tend to differ. Many educators view
the portfolio as 2 menns of assessing the progress of individual students. This type of
use does have many benelits because it allows teachers to focus "on what a student can
do, rather than on mistakes” (Hamm and Adams, 1991). The portfolio is seen as 2
vehicle io convey the child's accomplishments and showease his or her individual talent.
Others however, take a more global view of portfolic a.ssessment.z Daniel Koretz and
others involved in The 1921-92 Fermont Experience found that portfolios could be "scen
both a2 ¢valiative tools and as levers 10 reform mathematics curriculun and instruction. "
They found that the use of portfolios in mathematics Jed to instructional changes, with

more emphasis on mathematical communication, amount of time spent working with
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others, use of hands-on materials, and less reliance on the standard textbook-driven
lessons (Kortez ef. al. 1992). These ideas impact on the school and curriculum ag a
whle, a8 opposed to being beneficial only for the owner of the portfolio.

The one idea that most portfolio users agree upon is that the entries must include
a great deal of writing. Kober (1991) stated that there is a "strong correlation between
verbal aptimide and achievement in mathematics." This underscores the need to have
children redefine their thought processes and put their ideas into words. When a child
does put thought processes into words, a teacher has a much better chance of secing
where that child could henefit from extra help or more stunulating activities  If the only
information available to the teacher 15 a numerical answer, he or she must make
assumptions about the child's level of understanding. Portfolios tend to take some of this
puess work away  The information needed to make informed instructional dectsions has
been given by the student. When portfolios are utilized in this fashion they can "provide
evidence of performance bevond the factual knowledge that has been ganed” (Stenmark,
1991), It becomes very evident that the uses of portfobos in mathematios differ a great
deat and educators who choose to uiilize them must clearly define their purposes for

deing so in order to have 4 suceessful program.

Summary

Chapter Two has reviewed some of the concerns of mathematies education in the
19905 and the role of portfolio assessment within this larger framework. Research and
literature discussing the goals of mathematios instruction was prescnied. Algo, the
importance of writing and communication in mathematics wag reviewed.

A study to determine the effect of uiilizing a portfolio assessment system to aid in
the instructional decision making process has been developed. The following chapters
teport on the design of the study. The population, leanmng ¢nvironment, teaching

methods, test, and the procedures for the stdy will be described. Also, included are the

18



analysis of the test results, the conclusions of the study, and suggestions for further

research.
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{CHAFPTER THREL
DESIGN OF THE 5TUDY

Introduction

Two proups of students from the sixth grade population of Wenonah Elementary
School were compared in a study to determine the effect of portiolio assessment on the
ability of lesson plans to more closely meet the needs of'a particulér group of students.
Chapter Three will describe the setting, population, time period, tésﬁng instrumernts,

scoring procedures, and methods of instetion used in this study.

Description of the Seiting

The Wenonah Public School System, consisting of one eleinentary school grades
K - 6, was used as the setting for this study. Wenonah Public School was the only
school involved in this study. The students in Wenonah Public School live thronghout
the town of Wenonah.

Wenonah, in Gloucsster County, New Jersey, is a small, suburban commumty of
predominantly upper-middle class citizens. A family-oriented community, the citizens of
Wenonah are active in spoits, churches, community service, neighborheod organizations,
and the school. The community promotes mieraction between itSl mermbers and the

sehool children through many after-school activities run by comimynity members.
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Description of the Sample

The data on which this study was based was colieeted from students attending
the Wenonah Elementary School during the 1994 - 1995 academic year. The students
were in the fifth through seventh months of sixth grade.

There are two sectiong of gixth prade mathematics offered at Wenonah
Elementary School. Each of these sections is heterogeneouly grouped. These groups
were formed in June 1994 by the fifth and sixth grade team of teachers and the Cloef
School Admnistrator. The students were randomly placed in a class, although some
considerstion wag given 1o keeping the male/female ratio hetween the classes as equal as
possible. The two classes used in this study were both taught by this researcher. One
was used as the conirel group and the other was used as the experimental group.

The control group of 17 sixth grade students consisted of 9 girls and 8 boys. The
ages of the students in the control group ranged fom 11 years 5 months to 12 years 7
months. The expenmental group of 17 sixth grade students consisted 10 girls and 7
boye. The apes of the students in the experimental group ranged from 11 years 3 months
to 12 years 6 months Tt was evident from the data shown in Table 1 that the students in
both groups were similar in age with a mean difference of only 0.04 years,

A breakdown of the California Achievement T'est scores of both groups of
students is shown in Table 2. The Math Total scores (Naiional Percentile) were ysed,
The students in the control sroup had scores which ranged from 50 to 99. The students
m the experimental group had scores which ranged from 51 to 9. The mean difference
of 4.53 is acceptable. The two groups used in this study seem to be similar with respect

to prior knowledge and age as the study bepan.

Description of the Tnstrumenis Used
The Pretest and Posttest nsed for this study were developed by the Addison-
Wesley Publishing Company, 1994 Edition. The problems on both tests were fice
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TABLE 1

DESCRIFTION OF TOE TWO GROUPS OF TIE SAMEPEE:

AGE LEVELS

Control Group
No. Range Mean
Male 8 11.42 - 1233 11.89
Female 9 11408 -12.17 11.81
Total 17 11.08 - 12.33 11.34

Experimental Group

Na. Range Mean
Male 7 11.25-12.50 1189
Female 10 1150-1292 11.88

Total 17 11.25-12.92 11.88

22



TABLE 2

DESCRIFTION OF THE TWO GROUPS OF THT, SAMPLY;

CAT SCORES: MATH SCORES (NATIONAL PERCENTI.ES)

Control Gronp
No. Range Mean
Male 8 50 - 97 30.00
Fermale 0 31-99 - T6.34
Total 17 50 - 99 78.12

i

Experimental Group

No. Range Mean
Male v 51-99 76.86
Female 10 67 - 99 8670

Totsl 17 51 -949 §2.65
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response questions and correlated to the objectives contamed within the unit of study.
The structure of each test was identical. There werg 20 irems on each tesl and spact was
provided for the students to put the answers directly on the test paper. 1he time limits
and directions were identical for each test. The actual guestions were not the same for
each test. The tests can be found in Appendix A

To obtain an external evaluation of content validity the tests were submitted for
validation ta Mr. William Graf, Chief Schoal Administrator for Wenonah Elementary and
Mrs. Patricia Haney, Curriculum Coordinator for the Gateway Group Elementary
Sehools. The test items were examined and evaluzted for their relevancy to the
objectives outlined by the Addison-Wesley unit of study on additton and subtraction of
fractions and mixed numbers. Baoth of these individuals agreed that the ftems on boih
tesis adecquately represented (e matertal covered in the Addison-Wesley {Chaprer 7. The
tests were also submitted 1o Mra. Barbara Stilwell, Wenonah Reading Teacher, and Mrs.
Kathleen Hanson, (ifted and Talented Specialist for Wenonah, to obtain vahidity for
reading level and vocabulary. All items adequarely represented the reading level and
vooabulary level of sixth grade students. Performance on the pretest and posttest is not
influenced by reading level or vocabulary.

To establish reliability, the pretest and posttest were administered to a group of
24 sixth grade students at & neighboring school. These students were not taught by the
rasearcher and were not part of the control or experimental groups. Twelve students
were administered the pretest and 12 students were administered the posttest. One week
later the same instrugnents were given to the same two proaps to test for test-retest
relighility. The test-retest reliability coefficient assumes that the charactenstics being
evaluated remain constant over time and elso assumes that there was no practice or
memory effect. Using the pair of scores from week 1 and week 2, the scores of each
individual were examined. Also, the extent 1o which each individual meintained his or

her ordinal position within the group was examined. Table 3 shows the distrbution of
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these scores. The mean change between week one and week two for the group of
students who tock the Addison-Wesley Pretest was 1.8333, The mean change berween
week one and wesk two for the group of students who took the Addison Wesley
Pasttest wag 1 8334 The pretest and posttest are reliable.

The Children's Academic Intrinsic Motivation Inventorv (CAIMI) was developed
Lo measure academic intrinsic matvation of students in grades 4 - B, Academic intrinsic
motivation is defined by the test authors as the enjovment of school learmg
characterized by an orientation toward mastery, curiosity, and the learning of novet and
dofficult tagks. It was designed to measure children's academic intrinsic motivation
toward school leaming in general and across the specific areas of math, science, reading,
and social studies. For the purposce of this study, only the math scores were nged,

The CAIMI 15 a 44 guestion inventory requiring a respanse on the basis of a 5-
point Likert geale ranging from strongly agree to strongly disagree. The CATMI may be
given in & group setting or individvally. For the purposes of thig study and to
accomumodate clagsroom setting restrictions, the test was administered in 2 group
clegaroom setting  Administration time for this test was approximately 35 minutes.

Development of the CAIMI ocourmed over three major studies in a program
extending over & gix year period. The subjects in study one were generally white
students attending public school. The second group of subjects was biracigl and ageain
came from public school. The third group of sybjects was composed of private school
stedents. Thig enpbled the researchers to create an instrument which appeared to be lice
of sex and race hias.

The reliability of the CAIMI was ¢stablished by internal consistency and test-
retest relinbility. Internal consistency reliability coefficients (Alpha) for math ranged
from 0.83 to 0.93. Thus, reliability has been demonstrated, with no difference found as a

function of 1ace, sex, or I, Test-retest reliahility was established on a random
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TABLE 3

Distribution of Pretest and Postiest Scoves for Test - Betest Reliabilifty

Pretast
Studeir Week One Score Rank Week Two Score Rank
Al 45 L * 45 *
A2 45 2% 30 1*
A3 an 3 435 3
Ad ig 4 £} 3
AS 35 3 £ 5
Ab 35 o 35 6
A7 33 7 Ch) 7
AR 30 2 30 )
A8 23 0 23 9
Al0 23 10 25 10
ATl 20 Ll 25 11
AlZ 13 12 15 12
i Change in rzuked position {not signoicant)

Postiest

Student Week Cne Score Eank, Weelr Two Scorc Rank
Bl &0 1 60 1
B2 ) 2 87 2
E3 55 3 55 3
B4 53 4 55 2
Bs a0 3 53 5
B& 45 & 50 3]
a7 43 7 43 7
B 30 -] 35 )
RY 30 0 * 33 g *
Bl 25 Lo * 30 g¥
Ell 23 i1 23 11
Riz 10 12 10 12

* Change in tanked pesition {not significant)
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sample of subjects in studies 1 and 2. The coefficients ranged from (.66 to 0.76 {df=83,
p=.01) in study 1 and 0.69 to 0.75 (df=136, p<.01) in study 2. These coefficients
indicate moderately high stability over a two-month interval, The CATMI can be found

in Appendix T3,

Deseription of the Time Period

Om January 5, 1995, the control and experimental groups were given the CAIMI
as a pretest of their attitude toward mathematics prior to the study, On January 9, 1995,
the coitral and experimental groups were given the AddiSOH-Weslé}' Pretest for the unit
on addition and subtraction of fractiong and mived numbers. During the next seven
weeks, the experimental group was instructed using lessons plans based on the
recommendations of the Addison-Wesley Text Series, 1994 Edition and information
about student understanding gained through their portfolio entres. During this same
seven week period, the coatral group was instructed using lessons plans solely based on
the reeommendations of the Addison-Wezloy Tent Series, 1994 Edition. Upon
completion of the instructional period, the Addison-Wesley posttest for the unit on
addition and subtraction of fractions and mixed numbers was administered to the contraol
and experimental groups on February 28, 1995, The CATMI was fa«:11-ni1'listeresd as a
posttest to the control and experimental group on March 2, 1995, The study began in
early Januzry, 1995 and concladed in March, 1995.

Scoring Procedures for Academic Tests

The pretest and posttest used Lor thig siudy each consisted of 20 free response
items. Students were required to read the information contained withim each irem and do
the calculation necessary to come up the correct numerical angwer, Each question was
worth a total of fve points creating a total point value of 100 for each test. Partial credit

was given in instances where pure computational errors were apparani and coneept
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understanding was still evident. Partial credit was equally vsed on both the pretest and

the postiest for both the control proup and the experimental group.

Methods of Ingtraction

The control group for s study vet in this researcher's elassroom for forty-five
minutes, five times 4 week, for the entire seven weels of this study. Classroom
ingtruction for this group was based solely on the recommendations of the Addigen-
Wesley Text Series, 1994 Edition. These lessons generally began with an exploratory
component ar a manipilative based activity and concluded with some independent
problem worlk, The students always had some form of traditional homework based on
the day's lesson. The lessons and the homework were identical 1o those given to the
expenimental eraup. The control group did not receive any portfolio activities. Bxamples
of the Addison-Wesley lessons can be found in Appendix C.

The experimental group for this study also met in this researcher's classroom for
fortv-five mitutes, five times o week, for the entire seven weeks of the study. Three
class periods a week consisted of traditional mathermatics lessons designed based on the
recormmendations of the Addison-Wesley Text Series, 1994 Edition. These lessons were
identical to the ones presented to the control group. The studenis always had some form
of traditional homework based on the day's lesson. The other two days of the week
proceeded in the same manner for the bepinning of the class period. The Addison-
Wezley lesson wag used and traditional homeworl: was assigned. However, on these
twa days, the end of the period was spent on a portioho entry, These entries were
generally a wntmg assipnment of some sort in which the students had to solve a problem
and explain their thinking or explain some other EB[.;IEC’E about the day's lesson. The
partfolio activities always began with a brief time to ghare thoughts and 1deas with
classmates and ended with independent writing time, Sample portfolio activities for the

umt of study invalved in this research can be found in Appendix D.
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Relationship of the Procednre to the Null Iypotheses

For the purpose of this study, the CAIVI was given on January 5, 1995 and the
Addison-Wesley Pretest was given on January 2, 1995 to both groups. The Addison-
Wesley Posttest test for the unit of study was then gven on Febryary 28 1995 and the
CATMI was readministered on March 3, 1995 to both groups, so that a comparison
could be made in terms of achisvement and attitude at the conclusion ol the study.

Specific Flypothesis | states that there will be no significant difference betvween
the effectiveness and accuracy of a teacher's lesson plans to more closely meet the needs
of a specific group of gixth prade students when the instructional plamrng is based ox the
recommendations of the Addison Wesley Text Sedes, 1994 Edition or when the
mstructional plamming is based on information gained through student generated portfolic
enirigs | combined with the Addison-Wesley Text Series, 1994 Gdilion recommendations
as measured by the Addison-Wesley Pretest and Postiest scores of'cach proup. At the
completion of the unit, the mean scores were compared to determine if a significant
difference existed Delwen The two aroups.

Specific Hypothesis 2 states that there will be no significant differences betweon
the nformation gained for instructional planing for sixth grade male students when
lessons are generated solely on the recommendations of the Addison-Westey Text Sencs,
1994 Edition or when the mstructional planming is based on formation gainad throngh
student generated portfolio entries, combined with the recommendations of the Addison-
Wesley Texl Series as neasured by the Addison-Wesley Pretest and Postlest scores ol
each group. The mean scores were compared for a sigmficant difference

Specific Hypothesis 3 gtates that there will be no significant differences between
the information gained for instructional planning for sixth grads female sdents when
lessoms are generated solely on the recommendations of the Addison-Wesley Text Series,
1994 Edition or when the ingtructional planning is based on information gained through

student gencrated portfolio entries, combined with the recommendations of the Addigon-
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Wesley Text Series as measured by the Addison Wesley Pretest and Posttest scores of
gach group. At the completion of the unit, the wean scores were compared to detenmine
if' a significant difference existed between the two groups.

Tn addition, specific Hypothesis 4 states that there will be no significant difference
between the aititndes toward mathematics when instructional planning is based solely on
the recommendations of the Addigon-Wesley Text Series, 1984 Edition or when
instructional planning s based on information gained through the use of student
generated portfolio entries, combined with the recommendations of the Addison-Wesley
Text Series, 1994 Edition. The CAIMI was given as a pretest andza positest to each
group to determuné is a significant attitude change toward mathematics did ocour during

thig umit,

Summary

The purpose of this sady was to detenmine if 4 signifieant difference resulted in
the teacher's ability to more closely meet the needs of her individual students besed on
the information gaingd through student generated portfoho entries as opposed to relying
solely on the textbook recommendations. This smdy also investigated the attitudes
toward mathematics of sixth grade students.

This chapter deseribed the setting, population, testing instruments, and
imstructional sessions used for this study. Thirty-four sixth grade students wers prerested
using the Addison-Wesley Pretest to evaluate prior knowledge abiout the addition and
subtraction of fractions and, also, pretested using the CAIMI to evaluate the students'
attitudes toward mathematics. The study lasted for approximately seven weeks. At the
end of this time, all students were retested on the CAIMI and were given the Addison-
Wesley Postiest. The results were recorded and analyzed. The data is presenied in the

following chapter.



CHAPTER FOUR
ANALYSIS OF DATA

Introduction

This study was conducted to determine if a significamt difference resulted in the
ability of a teacher to create more effective and accurate lesson plans to more closely
meet the needs of a specific group of sixth grade students when the lesson plans were
penerated with the help of information gained from student created portfolio entrics,
combined with textbook recommendations or when these lesson plans were generated
solely on the reconunendations of a text series. The subjects for this study were 34 sixth
orade students in the Wenonah Public School, Wenonah, New Jersey, during the 1994-
1995 school year. These students were all taught math by this researcher. All students
recetved forty-five minutes of mathematics instruction daily. All lessons for the
experimental and control groups were based on the recommendations of the Addison-
Wesley Text Series, 1994 Edition. Two lessons a week for the experimental group
concluded with # poirtfolio entry assignment  The experimental group consisted of 17
students, 7 males and 10 females. The control group also congigted of 17 students, 8

males and 9 females.

Analysis of Mathematics Achievement Data
In this chapter, dara are presented based on a statistical analysis of the scores

between the Pretest and the Posttest developed by the Addison-Wesley Publishing
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Company, 1994. The mean score gaing of the control group and the experimental group
were compared to each other using the 7-test for paired samples. The #-test analysis is
deemed to be an appropriate statistical tool for measuring the mean scores of two
groups. This test was used to determine if there was a significant difference between the
two groups at the 0.05 level of significance. The results were analyzed to determine if
there was a significant difference in the effectiveness of the lesgons planned for the two
SToups.

In addition, the scores on the Pretest and Posttest were broken down to examine
the difference between male and female subjects in each group. The mean gain scores
were compared to determine whether or not there was a significant difference in the
achievement gain between the males and females wm this study.

The Addison-Wesley Pretest and the Posttest for the unit of study had a possible
total of 100 points; 20 questions worth 5 points each. The scores of the control group
on the Pretest ranged from 5 te 75 with a standard deviation of 24.745 and & mean score
of 28.235. The scores of the control group on the Posttest ranged from 70 to 100 with a
standard deviation of 10.899 and a mean score of 83.941. The scores of the
experimental group on the Pretest ranged from 5 to 100 with a standard deviation of
24.482 and a mean score of 28.235. The scores of the e:h;peﬁmentz:ll group on the
Posttest ranged from 35 to 100 with a standard deviation of 17.947 and a mean scare of
85 118.

The achievement Pretest and Posttest scores for the 17 students in the control
group, 8 males and 9 females, are shown in Table 4. The mean gain was calculated by
first finding the difference between each student's Pretest and Posttest score. The gain of
each student was then added into one sum and divided by the total number of subjects
the control greup. The mean gain for the cenirel group was 55.118. Using the -test
formula, the r-staristic was 10.2071. Based on the Table of £-Values at the 0.03 level of

confidence with 16 degrees of freedom, the #-statistic would be significant at the 2.120
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level or higher. Therefore, the r-statisiic of 10,2071 found for the eontral group can be

considered sigmficani at this confidence level

TABLE 4

T-Test for the Significant DiiTerence Between Mean Gain of the Achievement
Pretest and Posrtest:

Control Group

Student Sex Pretest Posttest Gain
1 M 5 70 63

2 M 10 83 73

3 M 5 88 83

4 F 10 o0 20

3 F 15 BB 73

G M 3 70 G5

7 M 35 o5 GO0

2 M 3 T8 73

o T 20 70 50

0] F o5 100 33

11 F 70 B3 15

12 M &0 23 33

13 F 23 38 53

14 M 40 60 20

15 F 20 84 &4

186 F 73 035 20

17 F 13 90 75

Mean (Fain= 551176 T-value with {16} at p{0 03)=2120

SD =22.4301 T-test = 10.2071 significant
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The achievement Pretest and Posttest scores for the 17 students in the
experimental group, 7 males and 10 females, ave shown in Table 5. The mean gain was
caleulated by first finding the difference between each student's Pretest and Posttest
score. The gain of each student was then added into one sum and divided by the total

number of subjects in the contro] group.
TABLE 5

T-Test for the Significant Difference Between Mean Gain of the Achigvement
Pretest and Posiiest:

Experimental Group

Student Sex Pretest Posttest Gain
1 F 10 a0 80

2 M 5 60 55

3 F 5 89 84

4 ™M 3 35 30

5 F 50 100 50

6 M 45 160 55

7 F 20 83 63

8 M 10 85 75

9 F 60 99 39

10 M 100 100 {0

11 E 35 Q0 55

12 M 35 100 65

13 F 15 75 60

14 F 20 100 80

15 F 20 73 33

16 M 25 08 73

17 F 20 70 50

Mean Gun = 56.8824 T-value with df{16) at p{0.05)=2.120
SD = 207722 T-test = 11.2907 significant

—— —

e —
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The mean gain for the expenmerntal group was 56 8824 Using the ¢-test formula, the #-
statistic was 112907 Based on the Table of +Values at the 0.05 level of confidence
with 16 degrees of freedom, the f-statistic would be sigmficant at the 2,120 level or
higher. Therefore, the f-statistic of 11.2907 found for the experimental group can be
considered significant at this confidence level.

Table 6 shows the achievement results of the -test for sigruficant differences in
the gain scores of the control group and the experimental group. Based on the #-test
formmuila, the z-statistic was -0.2391. Based on the Table of #Values at the 0.05 level of
confidence with 16 degrees of freedom, a #-statistic of 2.120 or hugher would be
significant. The 7-statistic result of -0.2391 shows that there was not a level of statistical
difference noticed when the gains of the control group and the experimental group were

compared.

TABLE &

T-Test for Significant Differences in the Mean Gains of Achievement Between
the Control and Experimental Groups

Group Mean Pretest SD Mean Posttest SD Mean Gain

Control 282353 24,7450 839412  10.39%% 55.1176

Experimental 282353 246818 85.1176  17.9474 56.8824
Mean Gain = 0.8824 T-value with df{16) at p(0.05}=2.120

T-test = -0.2391 not significant
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In Table 7, the Pretest and Posttest scores for the male subjects in the control
group are shown. The mean gain in score between the Pretest and the Postiest for the
male subjects was found by first caleulating the difference in score between the two tests.
These gains were then combined into one sum and divided by the number of males.
Using the r-test formula, the f-statistic was found to be 7.7590. Based on the Table of z-
Values at the 0.05 level of confidence with 7 degrees of freedom, & f-statistic of 2.365 or
higher would be significant. Therefore, the #-statistic of 7.7590 can be considered

significant at this level of confidence.

TABLE 7

T-Test for Significant Differences in the Mean Gains of the Achievement Pretest
and Posttest:

Control Group : Males

Srudent Pretest Postiest (Fain
1 5 70 55
2 10 83 73
3 5 88 83
6 5 70° 65
7 35 95 60
8 5 78 73
12 60 93, 33
14 40 60 20
Mean Gain = 59.000 T-value with df{7) at p(0.05) = 2.365
SD=21.5075 T-test = 7.7590 significant
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TIn Table 8, the Pretest and Posttest scores for the male subjects in the
experimental group are shown. The mean gain in score between the Pretest and the
Postiest for the male subjects was found by first caleulating the difference in score
between the two tesis. These oains were then combined into one sum and divided by the
number of males. Using the ztest formula, the r-statistic was found to be 4 9679 Based
on the Table of --Values at the 0.05 level of confidence with & degrees of freedom, a 7-
statistic of 2.447 or higher would be significant. Therefore, the ¢-statistic of 4.9679 can
be considered siglicant at this level of confidence.

TABLE 8

T-Test for Significant Differences in the Mean Gains of the Achievement Pretest
and Postiest:

Experimental Group : Males

Student Pretest Postiest Gain
2 5 60 55
4 5 35 30
5] 45 100 35
8 10 25 75
10 100 100 0
12 35 100 65
16 25 0% 73
Mean Gain = 50,4286 T-value with df{6) at p{0.65) = 2.447
SD = 268568 T-test = 4.9679 sicpificant
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Table 9 shows the achievement results of the #-test for sigmficant differences in
the gain scores of the control group males and the experimental group males. Based on
the test formula, the f-statistic was -0.6984  Based on the Table of #-Values at the 0.05
level of confidence with 7 degrees of freedom, a ¢-statistic of 2.365 or higher wounld be
significant, The f-statistic result of -0.6984 shows that there was not a level of stahistical
difference noticed when the gains of the control group males and the experimental group

males were compared.

TABLE 2

T-Test for Significant Differences in the Mean Gains of Achievement Pretest
and Postiest Between the Control Males and Experimental Males

Group Mean Pretest 5D Mean Posttest SD  Mean Gain

Control 20,6250  21.4539 79.6250 123628 59 0000

Experimental 52,1429 33.6473 825714 255855 504286
Mean Gain = 4.7143 T-value with df(7) at p(0.05) = 2.365

T-test = -0.6984 poi sionificant

et — —
e —— e —

In Table 10, the Pretest and Posttest scores for the female subjects in the control
gyoup are shown. The mean gain in score between the Pretest and the Posttest for the
female subjects was found by first caleulating the difference in score betweern the two
tests. These gains were then combined into one sum and divided by the number of
females. Using the #-test formula, the i-statistic was found to be 6.5326. Based on the
Table of +-Values at the 0.05 level of confidence with 8 degrees of freedom, a 7-statistic
of 2.306 or higher would be significant. Therefore, the i-statistic of 6.5326 can be

congiderad significant at this level of confidence.
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TABLE 18

F-Test for Significant Differences in the Mean Gains of Achievement Fretest and
Positest:

Control Group : Females

Student Pretest Posttest Gain
4 10 an 30
5 15 88 73
q 20 70 30
10 65 100 35
11 70 85 15
13 25 83 33
i5 20 84 64
16 75 05 24
17 15 o0 75
Mean Gain = 51.6657 T-value with df{&) at: p(0.03} =2.306
SDh=239374 T-test = §.5326 significant

Table 11 presents the Pretest and Postiest scores for the ferpale subjects in the
experimental group. The mean gain in score between the Pretest and the Posttest for the
fernale subjects was found by first calculating the difference in score between the two
tests. These gains wers then combined into one sum and divided by the number of
females. Using the i-test formula, the (-statistic was found to be 12,7707, Based on the
Table of 2-Values at the 0.05 level of confidence with @ degrees of freedom, a f-statistic
of 2.262 or higher would be significant. Therefore, the 7-statisiic of 12.7707 can be

considered significant at this level of confidence.
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TABLE 11

T-Test for Significant Differences in the Mean Gains of Achievement Pretest and
FPostiest:

Experimental Group : Females

Student Pretest Posttest ° GGain
1 10 af - 30
3 5 %9 84
5 30 100 50
7 20 83 63
q 60 a9 3
11 35 a0 a3
13 15 73 60
14 20 100 - 20
13 20 73 . 53
17 20 70 20
Mean Gain = 61.400 T-value with dfi%) at p{0.05) = 2.262
SD = 152038 T-test = 12,7707 significant

Table 12 illustrates the achievement results of the -test for significant differences
in the gain scores of the control group females and the experimental group females.
Based on the z-test formula, the #-statistic was 1.3555. Based on the Table of /-Values at
the 0.05 level of confidence with 9 degrees of freedom, a f-statistic of 2.262 or higher
would be significant. The z-statistic result of 1.3555 shows that thiere was not a level of
siatistical difference noticed when the gaing of the control group females and the

experimental group females were compared.
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TABLE 12

T-Test for Sianificant Differences in the Mean Gains of the Achievement Pretest
and Posttest Between the Control Females and Experimental Females

Group Mean SD Mean 5D Mean Gain
Pretest Posttest
Control 35.000 26,6927 87.7778 3.2852 51,6667
Experimental 25500  17.5515 26,9000 11 2985 61.4000
Mean Gain = 9.7333 T-value with df{9) at p(0.05) = 2.262

T-test = 1.35531 not significant

4
J

Analysis of Mathematics Attitude Data

The mathematics attitude of the students in this study was measured by the
Children's Academic Intrinsic Motivation Inventory. This test was given to both the
control group and the experimental group. The CAIMI was admunistered at the
beginning {Janvary, 1995) and the end (March, 1995) o’r; this study. The mean scores of
the control group and the experimenial group were compared to each other vsing the
paired t-test. The resulis were analyzed to determine if there was a significant change in
attitude between the groups at the 0.05 level of confidence.

In addition, the pre~-CAIMI scores and the post-CATMI scores were compared
within each group to determine if 2 significant change in attitude roward mathematics
oceurred within either group.

Table 13 illustrates the pre-CAIMI scores and the post-CAIMI scores for the
control group. The change in attitude towards mathematics of each student is noted in

the gain column. A posftive number suggests a positive gain in attitude, while 2 negative
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mumber indicates a decline in attitude. The mean gain in attitude for the control group
was 4.1765 which shows a positive changs in attitude for this group. The f-statistic for
the attitude of the control group was 1.8076. Based on the Table :::;f +-Value at the 0.05
confidence level with 16 degrees of freedom, the f-statistic would be signiftcant at 2.120

or higher. Therefore, the r-statistic of 1.8076 is not considered sigmificant.
TABLE 13

T-Test for the Significant Differences in the Mean Gains of Mathematics
Adttitude as Measured by the CAIMI Pretest and Postiest:

Control Group

Student Sex Pretest Posttest Gain
1 M 51 53 2

2 M 28 04 6

3 M 98 91 -7

4 F o9 99 8

5 F 23 %0 -3

6 M 60 €5 5

7 M 86 88 2

3 M 91 101 1¢

Q F 20 o4 4

10 ¥ 112 125 13

11 F 103 115 12

12 M 73 60 -13

13 F 99 111 12

14 M 107 108 1

15 F 30 80 0

16 F 107 100 7

17 F 100 112 12

Mean Gain = 4.1765 T-value with df{16) at p{0.05) = 2.120
SD =17.2045 T-test = 1.8079 not significant
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Tahle 14 illustrates the pre-CATMI scores and the post- CATMI scores for the
experimentai group. The change in attitude towards mathematics ol each student is
noted in the gain column. A positive number suggests & positive gain in attide, whilg a

nepative mimber indicates a decline in aititude. The mean gain in attitude for the

TABLE 14

T-Test for the Significant Differences in the Mean Grains of Mathematics
Attitude as Measored by the CAIMI Pretest and Posttest:

Lxperimental Gronp

Studem Sex Pretest Posrtest Giein
i F L5 108 3

2 M 100 103 3

3 F 100 100 )

4 M 24 94 0

5 F 04 g3 -1

(4] M 95 a2 -3

7 F a] a] 0

8 M BE on 2

9 ig 76 a9 13

10 M 81 82 l

11 F 80 30 0

12 M 77 79 2

13 F 73 7% G

14 F 107 1.08 1

15 F o0 o7 -2

16 M o7 g5 -2

17 F g o2 20

Mean Gain = 2.5294 T-value with df{16} at p{0.03)=2120
SD=5758215 T-1eat = 1 7915 not significant
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experimental group was 2 5294 which shows a positive change in attitude for this group.
The i-statistic for the attitude of the control group was 1.7915. Based on the Table of i-
Velue ai the 0.05 contidence level with 16 degrees of freedom, the /-staistic would be
sygtificant ai 2 120 or higher. Therafore, the z-gtatisric of 1 7915 is not considerad
significant.

In Table 15, the gain in attitude of the control group 15 compared with the pain
in attitude of the experimental group. Based on the f-test farmyla, the f-statishic for thes
data was -0.8165. Based on the Table of f-values at the 0.05 confidence level with 16
degrees of Ireedom, a /-statistic of 2. 120 or higher would be signiflicant. As seen in

Table 15, the t-statistic of -0.8165 would not be cousidered significant at this level of

confidence.

TAEBLE 15

T-Test for Sisaificant Differences in the Mean Gaing of Mathematies Attibade
Between the Control Group and Experimental Group

Group Mean Pretest SDt  Mean Postiest s)  Mean Gan

Comtral 803529 164884 927059 20,0118 4.1765

Experimental G0.05858 114133 925832 B.1451 25204
Mean Gmin = 1,6471 T-value with df{16) at p(0.05) =2.120

T-test = -0.816547 pot sienifieant
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Test of IIypotheses nod Results

This sjudy was desipned to test the following hypathesiss There will be no
significant difference in the effectiveness and accuracy of a teacher's lesson plans to more
closely meet the needs of a specific group of sixth grade students when the instructional
planning is based solety on the recommendations of the Addison-Wesley Text Series,
1294 Edition or when instructional planning is based on information gained through
student-generaied porifolios, combined with the Addison-Wesley recommendations as
meagures by paing in achievement on the Addison-Wesley Prerest and Posttest, The
requlta of this anglysis are shown in Tahles 4 - & The #-test vahie with df{15) at the
p(.05) level of confidence is significant at levels of 2.120 or higher.. Table & illustrates
that the /~test statistic of -0.2391 indicates that there was not a level of sianistical
difference found berween the gains in achievement of the comtrol group and the gains in
achievemnent of the experimental group. Therefore, Hypothesis 1 must be accepted.

The general nature of Hypoihesis 1 lead 1o the development of three specific
bvpotheses which were tested. Hypothesis 2 states that there will be no signtficant
difference between the information gained for instructional planning for sixth grade male
students when lessons are generated solely on the recommendations of the Addison-
Wesley Text Series, 1994 Edition or when the instructionat planning is based on
information gained through student generated portfolios, combined with the Addison-
Wesley recommendations as measured by the pain in achievement on the Addison-
Wesley Pretest and Posttest The results of this analysis are shown in Tables 7 - 9. The
z-teat value with df{7) at the p{.05) level of confidence is significant at levels of 2.365 or
higher. Table 9 illustrates that the /~test statistic of -0.6984 indicates that there was not a
level of statistical diufference found berween the gains in achievement of the control group
males and the gains in achievement of the experimental group males. Therefore,

Hypothesis 2 must be aceopied,
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Hypothesis 3 states that there will be no significant differences between the
informmadon gained {or instructional planning for sixth grade female students when
lessons are generated solely on the recommendations of the Addison-Wesley Text Series,
1994 Edition or when the instructional planning 1s based on information gained through
student senerated portiohos, combined with the Addison-Wesley recommendstiong as
measared by pains in achievement on the Addison-Wesley Pretest and Posttest. The
results of this analysis are shown in Tables 10 - 12. The #-test value with df{(29) at the
p(.05) level of confidence is significant at levels of 2.262 or higher. Table 12 illustrates
that the -test stabstic of 1,355 indigates that there was nor a lavel of statistical
difference found between the gains in achievement of the control group females and the
cains in achievement of the experimental group females. Therefore, Hypothesis 3 inust
be ascepted.

Hypothesis 4 stares that there will be no significant differences between the
attitudes toward mathematics when instructional planning is based solely on the
recermmendations of the Addison-Wesley Text Series, 1994 Edition or when the
ingtmietional planning i3 based on information gained through student gemerated
portfolios, combined with the Addison-Wesley recomunendations a8 measired by the
Children's Academic Intrinsic Motivation Inventory. The results of this analysis are
shown in Tables 13 - 15, The t-test value with df{ 16} at the p(.05) level of confidence is
significant at levels of 2.120 or higher. The r-statistic of -0.5165 ghown in Table 15
indicates that there was not a level of statistical difference found between the gains in
attitude of the control group and the gains in attitude of the experimental group.

Therefore, Hypothesis 4 must be accepted.



Summary of the Findings

The results of the data analysis for all four hypotheses are summarized as [ollows:

Hypothesis 1 18 aceapted. There was not a significant difference in the
effectiveness and accuracy of a teacher's lesson plans to more closely meet the needs of a
specific group of sixth grade students when the insiructional planning is based selely on
the recommendations of the Addison-Wesley Text Series, 1994 Edibion or when the
mstructional planning ig based on information gained through student generated
porifolios, combined with the Addison-Wesley recommendations as measured by gains in
schievement on the Addison-Wesley Pretest and Posttest. When analy=zing the scoves, it
can he seen that the mean pain of the experimental group was slightly higher than that of
the control group even though this amount was not statistically significant.

Ilypothesis 2 is accepted. There was not a significant differenes between the
mivrmaton gained for stxh prade male students when lessons are generated solely on
the recommendations of the Addison-Wesley Text Series, 1994 Edition or when the
mstructional planning is based on information gained twough student penerated
portfolios, combined with the Addizon-Wesley recommendations as measured by gains in
achievement on the Addison-Wesley Pretest and Posttest. Whemn analyzing the scores in
this data set, it can be seen that the control group males tended to gain more between the
Pretest and the Pastiest score, However, the mern Pretest and mean Posttest score were
both higher for the experimental group males.

ITypathesis 3 is accepted. There was not 4 sigruficant difference between the
information gained for gixth orade female students when lessons were generated solely
an the recommendarions of the Addison-Wesley Text Series, 1994 Edition or when the
instnuctional planning is based on informaiion gained through student generated
portfolios, combined with the Addison-Wesley recommendations as measured by gains in

achievement on the Addison-Wesley Pretest and Postiest.
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When analyzing the scores, it can be seen that the mean achievement gain of the
males 43 a whole group (experimentat group males and control group males) was
54.714. The mean gam of the females as a whole greup (experimental group and control
group) was 56 553 The relative improvement berween this two groups tendad 1o be the
same,

Hypothesis 4 is accepted. There was no sigmificant difference between the
attitudes toward mathematics when instiuctional planning is based solely on the
recotnmendations of the Addison-Wesley Text Series, 1994 Edition or when
instructional planning is based on information gained through student penerated
portfolios, combined with the Addison-Wesley recommendations as measured by gaing m

gchicvement on the Addison-Wesley Pretest and Posttest.
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CHAFPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS

Introduction

Public education is under attack as never befors, Children need to be prepared Lo
enter the work foree in the 21st century. The skills and knowledge necessary to be
successful are much different than those required less than 23 years aso. The Mational
Council of Teachers of Mathematics believes that mathematics edueators need to "create
a coherent vision of what it means to be mathematically literate both in a world that
relies on calculators and comnputers to carmy out mathematical procedures and in a world
where mathematics is rapidly growing and is extensively being applied in diverse fields”
{NCTM, 1989). Yt is vital to determine not only what kind of instructional methods wilt
best serve our children in the upcoming century, but also what types of assessinent
models will provide teachers, students, and parents with the necessary information to
eneble cach ¢hild to work up to his or her potential. Inchided in this chapter are the

summary of findings [rom this study, conclusions, and recommendations.

Spmmary of the Problem

This study was conducted to determine if portiolio asseasment could aid a
teacher in designing lesson plans which would more closely meet the needs of the
students in a particular sixth grade classroom. In addition to the general ypothess

under investigation, the study also looked at the growth in achievement of the males in
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the study and the females in the study. Did males or feimales benefit from the portfolio
assessment differently or were the srowth parterns similar? Also rescarched were the
attitudes toward mathematics of sixth arade students who were involved in portfolio
aasessment in combination with regular elassroom instruction and thase sixth grade

students who only received regular classtoom instruction without porifolio asgesgment

Summary of the Procedures

The pupil sample for this study caime from Wenonah Public School in Gloucester
Counry, NJ. The sample consigied of 34 sixth grade students who-attended Wenonah
Sehool during the 1994-1995 academic year. The subjects were in the fifth ihrough
seventh months of sixth grade.

The control group of 17 sixth prade students consisted of @ females and 8 males.
This group of students received instruction on the addition and subtraction of fractions
and mixed numbers based on the recommended lessons designed by the Addison-Wesley
Pyblishing Company, 1994 Edition. The experimental group of 17 sixth grade students
songisted of 10 females and 7 males. The experimenial group lessons were based on 4
combination of the lessons recommended by Addison-Wesley and the information pained
through the student portfelios.

Before the unit of study began, the control group and the experimental group
were both administered the Addison-Wesley Pretest for the chapter which dealt with the
addition and subtraction of fractions and mixed numbers. The CATMI was also
ndministered as a pretest to both groups to assess the sdents' attitudes toward
mathematics prior ta the study, At the conclugion of the untt of sfudy, both groups were
administered the Addison-Wesley Posttest and the CAIMI. The results from these tests
were analyzed using the #-test for the difference between the mean gains of the two
populations to determine whether there was a significant difference in the mean gain

seores of the two groups.
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Conclusions

The results of the analysis of the data can be combined with the observation of
ihis researcher to form a mumber of conclusions and lustrate a number of trends. The
statistical analysis as measured by the z-test at the 0.05 level of confidence revealed that
there was not a significant difference m the mean gains of achievement between the
control group, who received only the lessons recommended by Addison-Wesley, and the
experimental group, who reccived lessons recommended by Addison-Wesley and
supplemented by information gained through their portfolios. Therefore, Hypothesis 1,
which srated that there would be no significant difference in the effectivencsa and
accuracy of a teacher's lesson plans to more closely meet the necds of a specific group of
sixth grade students when the instructional planning was based solely on the
recommendations of the Addison-Wesley Text Serjes, 1994 Edition or when the
instructional planning was based on the Addison-Wesley recommendations combined
with information sained through student generated portfolios, has been supported.
However, it should be noted that the experimental group did have a higher mean seore
on the Posttest than the contral group and the amount of growth was also slightly
higher. Although this growth was not statisiically sigificant, this researcher believes
that the experimental group had a more complete understanding of the mformation
presented.

The dlata analysis has also revealed that there was no significant difitrenee noted
when the #-test was used at the 0.05 level of confidence to explore the difference in the
mean gain of the achi¢vement Pretest and Posttest between the control group males, who
had no supporting portfolio assessment, and the experimental group males, who did have
supporting portfolio assessment. Therefore, Hypothesis 2, which states that there will be
no significant difference between the information gained for instruetional planning for
sixth grade male students when lessons are generated solely on the recommendation of

the Addison-Wesley Text Serics, 1994 Edition or when the instructional planning is
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based on information gained through student generated portfolios, combined with the
Addison-Wesley recommendations has been supported. However, it must be noted that
thexe were some interesting trends found in this data. The control group males, whe
received no portfolio support, had an average gain of almost 9 points higher than that of
the expertmental proup. Iowever, the experimental group who did recgive portfolio
support had a higher mean Pretest score and a higher mean Positest score. Therefore,
even though the Hypothesis is supported, the experimental group did show considerable
growih.

The data analysis has also revealed that there was no sigmificant difference noted
when the [ test was used a1 the 0.03 level of confidence 10 explore:the difference in the
mean oaip of the achievemnent Pretest and Positest between the conirol group females,
who had na supporting portfolio assessment, and the experimental sroup females, who
did have supporting portfolio assessment. Therelore, Hypothesis 3, which states thal
there will be no significant difference betwesn the information gained for metrugtionsl
plannmy; for shcth grade female students when lessons are generated solely on the
recommendation of the Addison-Wesley Text Series, 1994 Edition o when the
instructional planning is based on information gained through student generated
portfolios, combined with the Addison-Wesley recommendations, has been supported.
Tn the case of the female subjects, the experimental group, who received portiolio
suppori, sained almost 10 more points betwaen the Pretest and the Postiest than the
sontrol eroup. However, the conirol group had a mean score 0n ﬂua Pratest which was
ahout 10 points hizher than that of the experimental group, hut A mean Posttest score
which was less than 1 point higher. The experimental group seeﬁed o improve their
aoncept understanding and computational skills a great deal over the unit of study, even
though their mean Posttest score was slightly lower

The data analysis also revealed that there was no significant difference noted

when the t-test was used at the 0.05 level of confidence to explore the difference in the
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mean eain of the attitude, s measured by the CAIMI pretest and posttest, between the
control group, who had no supporting portfolio assessment, and the expenunental proup,
who did have supporting portfolio assessment, Therefore, Hypothesis 4 which states
that there will be no significant difTerence between the attitudes toward mathematics
when instructional plarming is based solely on the recommendations of the Addison-
Wesley Text Series, 1994 Edition or when the instructional planning is based on
information gained through student generated portfolios, combined with the Addison-
Wesley recommendations, has been supported. The data revealed that the control group
had a lower attitude score on the CAIMI at the bepinning of the study and also had a
higher mean gain  However, the CAIMI postiest scores were virtually the same for the
two proups at the end of the study.

The following conchisions may be drawn.

1. Portfolin assessment, as used in this study, did not affect the development of
gkills and eoncept understanding of the students in the sampl a3 measured by the
Addison-Wesley Pretest and Posttest.

2. Teaching methodologies, which were based on the lesson plans for each
group, did not significandy affect learning. Both groups made positive gains in
achievernent over the course of the unit as measured by the Addison-Wesley Pretest and
Postiest.

3. Portfolio assessment, a5 used in this study, did not affect the attitude toward
mathematics of the students in the sample as measured by the CAIMI pretest and
posttest,

The following observations were made during the study:

1. The use of portfolio assessment aflowed the teacher to-gain greater insight
into the level of understanding of the smudents. The studenis and the teacher had many

discussions relating to the repsons behind various concepts in the group which used
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portfolio assessment. These discussions did not oceur in the control group who did not
participate in portfolio activities.

2. The learning in the classroom which used portfolio assessment activities was
much more seif-guided. The students were more interested, more involved, and relied
more heavily on one another.

3. Smudents who utilized portfolio activities were more able to communicate
their ideas and solutions to problems, as well as articulate the areas in which they were
having difhiculty.

4. Portfolio assessment requires more time than regular paper and peneil
exercises. The 45-minute class period was often a restraint. Many activities could have

yvielded better results if students had more time to work,

Recommendations for Further Research

Based on the findings, analysis of the data, and conclusions of the study the
following recommendations are made:

1. This study should be conducted at various grade levels, and the results
compared using the same analysis as in this study.

2. Future studies could be made to determine how purtf-:)]iu aseessment changes
the teaching methodologies utilized in a classroom.

3. Future studies could be made to determine how various teaching
methodologies influence students’ attitudes toward mathematics.

4. Future studies could be made to determine how long term use of portfolio
assessment {throughout many grade levels) affects performance on the Early Warning
Test and the High School Proficiency Test.

5. Tt is suggested by this researcher that students begin to have exposure to
portfolio techniques at a much earlier level. Much time had to be spent leaming how t0

respond to various types of question. If students were already familiar with this type of
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assessment, they would be able to focus more clearly on the content.



APPENDIX A
ADDISON-WESLEY PRETEST AND POSTTEST
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Chapter 7
page 1

MName

PT'P_“\(':LE.

lr

Multiple-Choice Test

Fill in the D for the correct answer.

Add. Reduce il possible,

4 8
1'B+E~

Solve mentally.
7.53 - 2

Subtract. Reduce if possible,

Z _ 5
316 7%

1 _ -3
+ B35 ~ 23z

(hoose the best estimate.

1 7
E.€—5+2—3

5  anl
G. 126 34

9. Find 5 + 1.
Think:

RN
v

10. Add. The LCDis 10.

MCT 6




Chapter 7

Name

Muttiple-Choice Test

Filtin the C 2 for the cotrect answar.

i2, Subtract. 1L -

—
F N

Find the sum.
K 1
13. Ed +23

14. 12% + ?'%

17,

Mike wanted to know how many
library books Kim checked out
during the year. The librarian told
Mike that if he added 10 to the
number of books she checked out
and then deubled it, the number
would be 80. How many books did
Kim check out during the year? .

18,

Joanna gave half of her applas to

Alex. She gave %Gf the rest to
Jennifer, Joanna has 8 apples loff.
How many did she start with?

Subtract.
2 _qg L
13. 284 -19 13

15.14—5%—

19,

Glenn gpent $3.78 on lunch. Then
he spent half of what ke had left on
a magazing. He still had $3.11.

How much did he have fo start with?

20.

An elevator inspactor got on an
elevator and rade down 3 floors.
Sha noted the number of the new
flagr and rede up to the floor

2 times that number. Then she
rode down 6 floors fo the 44th floor.
At what floor had she gotten on

the elevator?

MCT 6
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ayes i p%lﬁ.%lr Free-Response Test

[ -
' @ Name
Add. Reduce if possible. 4. Subtract. Reduce i possible.
7.4 5 1
1. Q+9 SE—'EE
3. .3 T —
2. 23,43
g+ 3 Estimate the answer.
T.al
5. 58-5-45
1 _a9
6. 96 310

Subtract. Reduce if pussible.

n._s
3 17713

Solve mentally.

1 2 . 47
[ §+2§+1§

Addlson-Wastay | All Rights Resarvad

-21
8. 6-2;

®
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Chapter 7
page 2

Name

-

Free-Respanse Test

Thmk

\\\\\\\\\\

7
<

2.3

10. Add: §—+;— The LCD is 15,

2_2
12, Subtract. T
13. Find the sum.
4
6 5
2
4 4 §

FbT e

BH 5B Ny | Aejsom-uosppy.

[EmBS




E Name

Addizon-\Maslay | All Aiphls Rasanved

Chanter 7
page 3

Frea-Response Tost

14. Find the sum. 8% + 3%

Subtract,
15. 13%

5
—123

17. Calvin had soma baseball cards.
Ha gave 25 of therm to Marcia,

Then he gave % of the rest to

Clarisa. Calvin has 13 cards laft,
How many did he start with?

1 4
16. /=-—-3<
?E 39

18. The original price of a Mark 5
caiculater was reduced by §12.
Then the resulting price was cut in
half to its current price of $15.
What was the ariginal price?

FRT 6



Chapter 7

Nama

19. Jim epent $1.78 on toothpaste.
Then he spent half of what ha had
left an books. He still had §3,11.
How rmuch did he have to start with?

20. Sue noted the temperature at
©a.m. During the day tha
temperature doubled, fall 5
degrees, rose 8 degraes, and fall
12 degrees to 27° F. What was tha
temperature at 6'a.m.?

- FRT &
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APPENDIX B
CHILDREN'S ACADEMIC INTRINSIC MOTIVATION INVENTORY



CATMI DIRECTIQONS

All instructions should be read aloud. The CATMI should be introduced zs
follows:

I am interested in finding oui what you think about schoal. The reasen I am
interested is so I can discover more about what vou like and what is most interesting to
you. You are about to read some sentences and be asked if you agree or disagree with
them. There ate oo risht ar wrong angwers to any of the questions. I only want to find
aut what you really think and I ask you to give the best answer that vou can. Iiis
important that you answer on vour own, Remember, this is not a test with right and

wraong answers, Please wait until you are asked to begin,

CAIMI SCORING
The direction of scoring is indicated by the direction of the arrow to the right of

the ratings. For lterns with the arrow pointing to the right (>), ratings are assigned as

follows:

STRONGLY AGREE DON'T AGREE DISAGREE STRONGLY

AGRELE R DISAGREE DISAGREE
1 2 3 4 5

Reversed-scored items are indicated by an arrow pointing to the left (<), and ratings are

assigned as follows:

STRONGLY AGREE DON'T AGREE DISAGREE STRONGLY
AGREE OR DISAGREE DISAGREE
5 4 3 A 1

64



1.1 ency learming rew 43ngs in. .

STRC MY BOmY AGRuE

AgEES MIRES R LISALRES QISAGTRE
reacing o B ) .
math O O ()
social studies ) ] ) )
science §; O ® (

2. | keep working on a problem untl | understand it.

STACNGLY LON T aGRCE
AQAEE ASAFE COH DEAGHEE QSASREE
3. 1do not enjoy learning.
ATRONGLY DONT AGAEE
AGAEE AGRER QR DIZAGRES  QIGAGFER

o o O O

4. | like o review work | already know,

STROMGLY AT AGREE
AGREE AGREE 0A DIGREE DeRAGAES

o o QO O

5. | ke to find answers o quastions in...

STHOMNGLDY DONT AGHEER

ADREE ASREE R DEAGREE OIEASRER .
eading O ) QO Q)
mizath Q ) O O

social studies OO S O
science ) Q Q &

AT =M
NBALAEE

G

Qoo

2 TROMNGLY
DIEAAREE

»

STRONGLY
HRALSES

O

FTRONGLY
JEALRES

Q)
O
O
Q

6. [ry to leam more about something that | don't understand nght

away so that | will understand i,

DONT AGAEE
AGREE QR IKRAGRES DIRAGRFE

o o O O

7. 1 think it is boring to do worki in...

STRONGLY

BONT AGSEE

reading JESE "E_i_:E)E o C‘E}:—GREE ':"EE‘:.‘:;EE
social studies ) & & &
scionce é) & & L

ETRONGLY
DISAGREE

ke,

STROMNGLY

DISAGHREE

Q

OO0

R M S5 5¢

G

i
.

P
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10.

11.

12.

13.

14.

| do not enjoy dong hard assignments in...

STROMHORY TONT AGREE STROMNGLY
MOREE ~AOAEE QR DISMIREE CRSAGREE LHSAGREE
reading O @ @) O J
math 9 O
social studies O O
science O O O O O
| feel good inside when | know | have leamed something new in...
STROMGLY DO T AGAEE ATROMGLY
MGREE AGAEE OF GieAGREE  DISAGREE QISAGREE
reading 8 O Q O @
math O QO @,
social studies O O O O O
science O O O O O
| like to do easy assignments, _
STROMGLY DOM T AGREE STACRIGLY
AGREE AGRET CR DISAGHEE  DHRAGREE DISAGREE
O O O @ Q
I am not curtous about leaming things in...
STAOMGLY DONT AGHEE STRONGEY
AGREE AGREE DR DISAGREE DISAGHEE MHEASAEE
reading Q Q Qo  Q Q
math @) o Q  Q Q
social studies O O O ®) O
science QO O O O O
When 1 get bored, | fook for new things to do.
STROMGLY DOMT AGREE STROMGELY
MGRES AGHEE QA DISAGREE MHEAGAEE MRAGRES
O O O Q O
| enjoy practicng things 've already leamed in...
STRONGLY DOn'T aGREE STRChGLY
AGREE AGFEE OR HEAGREE  HSAGHEE DISAGRER
reading 10 Q Q Q Q)
math ) ) O ) Q
social studies ®, @ O Q Q
science O O ) @ O
! give up easily when | don't understand an assignment in...
STRONGLY OONT AGREE STROMGLY
AGREE ASRZE OR DeSAGREE EnSeGREE xS AGRICE
reading @) O O Q Q
math @, Q Q Q Q
social studies O @) O O O
science O O O Q O

R 'M S5 5% G




5. 1 emcy doINg New work 1IN Scnocl.

SrACEa Y
AGREE AGREE
|: } i)
-

16. | enjoy doing easy assignments in...

STRC2My

AGFEE AGREE
reeding O O
math O O
social studies O O
science O O

17. | dorr't like to work on new prouiems.

STRC S0

anres AGFEE
O O

1B. | enjov understanding my work in...
SRR agres

reading O O

math O O

sceial studies O O
science @] Q

139. | don't ke to do mare school work than

STRCMGLY
AGASE

O

ALRES

O

2¢, 1like to do the same assignments over again in...

ST‘!FE.HD;.%LT BGRSE
reading @) O
math O )
social studies P )
scignce O @)

21, 1like todo as much work as l can in...

STRUGLY

AZREE AGREE
reading C )
math O O
soclal studies O O
science Q Q

s T LLREE
2% D5-GRET

SO T =G=ES
OR Did~LREs

O

4
o

QOO0

{ have to.

DORT AGHEE
O DRSAGAES

C

QoM T AGAES
2R IsARTE

.
QD
O
C

o T AGRES
o DIBAGREE

O
)
(2
O

NEAGHEE

O

HSAREE

COOO

CISAGREE

®

EAGAZE

QOO0

QIS RES

LSAGREE

Q
@
(J
Q

DIEAGREE

Q

OO0

STINGLY .
DvsAGREE

STROMNCLY
=EAGRER

OOGCO

STROMGLY
CISEGREE

O .

STROMHGLY
EAGREE

OO0

STRGNGLY
DHSAGAEE

STROMGLY
DISAGHER

OO

00

STROMNGLY
OISAGRES

Q

OO0

A M 35 S G |

R




24.

25.

8.

27,

o8,

FTEA, -
MHER

G

. Hlike to leam new things in..,

ATR

ARt
reading C,"
math @
scolal stucies O
sciance C

AGIEE

Q

AGR=E

C\

OO

Dy = OEE
oA CHAWREE

‘When | Gon i ungersianc i creolem. i give up nght away.

ASALREE

O

SISAGREE

STROHGLY
NSALREE

O

STHONG™
OiSASRER

Whan | don't ungérstand somathing richt away, | try to learn more
about it so that | can understand .

ST
AGRES

@

| don't fike to flgure out problems in...
STRSTLG
AGRET
reading O
math O
social studies O
science O
SR
AGAEE

Q

&

m

AGARE

O

SSHEE

9,
9

@)
O

When | don't have new things o do In school. | get bored.’

AGAET

Q

RE

O000

:

m

OO &GRES
CA CRAGAEE

O

20M T AGTEE

oF JmAuarCC

@
@,
)
Q

DON T AGREE
Ui SIEAGSER

O

DCM T AGREE
QA DRRAGRES

QOGO

TN T ASRES
Of MRASRES

Q
Q

New ideas are net imteresting o mein...
reading )
math O
social studies O -
science O
1 would like to learn more about. ..
STROMGL
AGHE=
reading O
math O
social studies O
science P

QOO0

O
O

DISAGREE

O

SIEAGREE

(2
@)
¢
@

DISAGRES

O

DSAGREE

COO0O

DISAGREE

@

OCO

STRONGLY
LISAGAEE

O

STRONGLY
DIRAGAEE

¢
>
O -
O

ETRCHGLY
CLEAGHAES

Q

STRONGLY
ISAGRES

QCCO

STRONGLY
DASAGREE

QOO0

R M SS S G |

- -
>
» T

| I
RIM 5545 G




29.

30.

3.

32.

35.

[ don't like to find answers to questions.

STACNGLY DONT MGREE STROMGLY
AGREE ACREE CA DISAGREE  DISAGREE QISAGAEE

o <o O O 0O

When | get bored, { look for new things to leam in...

STHMGY  oeke DRDOREE  OSAGAEE  DOABRER
reading O i & O (s
math @) @, Q) O O
social studies O O O O O
science @) O @ O C

When | know | have leamed somelhing new, | feel good inside.

STROMSLY DONT AGREE STROMNGLY
AGRFE AGHEE Ofl SAGREE OuSAGREE DIRAGREE

o o O O O

| like to do as fittle work as | canin...
: STRONGLY DONT AGREE STRONGLY
AGREE ACREE CR CHEAGREE DISAGREE DlS_AGFEE
reading Q  Q Q O Q
math o O O O
social studies O Q Q @ O
science O O @) O QO
| think 1t is interesting to do werk in...
STROMGLY DONT AGAEE STRONGLY
AGREE AGHEER Off OSAGREE DiSAGREC DESAGREE
reading Q Q Q Q Q
math Q Q Q Q 9
social studies O O O O O
science O @, S O QO
. When | get bored, | do not took for new things to do.
STRONGLY DON FAGREE STRONGLY
AGREE MEREE OR @GAGREE  [HSAGREE DISAGREE

c o O O 0

| do not enjoy practicing things I've already leamed in...

STROMGLY DOl AEE STRORAY

£

read'ng J.%E #Gg o DFSOhGﬁEE D%EE DﬁEGDREE
math @) Q Q @) @)
social studies O Q) @) O Q
science O O O Q O

R M 83 S G

[




41.

42

ﬂr"ﬂ-!éuf snPET
(EETInG ) @
maih () O
sccial studias ) O
science P O

STREONILY
RGRAEE AGREES

c QO

.t gst cored when | don't have new things to do in

=2 T WGEES
IR OSAGTER

@)

| dort Hike to find answers lo guestions in...

STHOMNGLY
fEHE= AGREE
reading () P
mzh O O
social studies O )
science O )
- llike to learn.
BTEONGY ™
AGres SRS

| enjoy doing hard assignments in...

STRONG LY
AGREE AGREE

reading O O
math O @]

TOMT AGPEC
on CrsknREE

O

OO T MSREE
DA HSAGAED

@,
J
¢
O

. I dont give up on an assignment unlil luncerstand itin...

ISALREE

Q
@
Q
O

school,

Q15ACREE

O

JFAGREE

QOO0

QIBAGRES

@

QISAGRER

o
(2

@
3

STRODE ALY
HBAGREE

OO0

ST ROMNGLY
DISAGRES

STROHNGL
S1SAGREE

O

STRONGLY
DIRAGHEL

Q
@)
o)
Q

1 do not feel good inside when | know | have leamed something new.

sccial studies O )

sCience P ()
STRONGLY

AGREE AGAET

O O

U would not [ke 1o leam maore about. ..

STRONGLY
ALRES

AGEEE
reading O ()
math O O
social studias @) O
SCIENce 9] )

ST AGREE
QR DEAGRES

O

LONT ASHEE
OR DISAGRzE

OO00

MBASAEE

O

DISAGREE

CC

STRCNGLY
DISAGRE S

Q

STROMNGLY
CISAGREE

QO




In the next sentences choose the answer that agrees with your opinion. Mark your answer by making an X
in the circle undar the words that match your opinion. Angwer for each subject separalely and mark oniy
one answer for each subject. Remerber. there are ng right or wiong answees. Ask for help if you need it

43, Is it morg important 1o you to do & school assignment so that you

will; LEARN MCRE; or GET A GOCD GRADE, in... R M 55 S @

LEARM MORE GET 4 GOOD GRADE |

reading ®) O L

rmath ) O —_— |

social studies ) O - |
seience O . O = —

44, Would you rather: DO SOMETHING COVER AGAIN THAT YOU'VE
ALREADY DONE CORRECTLY: or DO SOMETHING DIFFERENT
TO LEARN SOMETHING NEW, in...

O SOMETHING AGaIN D0 SOMETHING DIFFERENT ;
reading ) Y e !
math Q) O —
social stedies ) O o |
science & &5 > _




APPENDIX O

SAMPLE ADDISON-WESLEY LESSONS

CONTROL GROUFP
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Control Group Sample Lesson One

Ohijective:

Studlents will be able to add and subtract fractions and mixed numbers having common
denominators.

Procedures:

1. Review terminology associated with fractions - numerator, denominator, set region -
What does each term mean?

> Distribute an enlayoed copy of figure A below to each student.. Put students into
groups of three. '

: A i T
A | H i B f wil e

ool

3 Ask students to determine what fiaction of the larger trianple is shaded. Before they
begin, brainstorm a class list of methods to do this. If needed, suggest dotted line
method 23 seen in figure B above.  Groups work independently.

4, After groups have decicded on their response, have one student from gach group give
thair answer and explain how they got it. I'uo group explains figure B methad, teacher
should. Explain that all § triangles in figure B are of equal size, s0 that 7/8 of the larger
triangle is shaded Dissuss pros and eons of each group's method.

5. After discussion of the problem, transfer to syibols and solve problems like 5% + 1'%
topether. Tlave students describe steps orally. Why do we sclve in thig manner?

6. Do a few more examples as a whole class - review the term "reduce.”

7. Use computational probiema from the text independently for practice. Correct a5 a
whole class.

8 Assign homework, The assigned worksheet follows this lesson plan.

Evaluation;

Homework - On the Road! worksheet (Addison-Wesley Publishing Company, 1994)

73



On the Road

The Helmets play in the new outdoor-under-150-pound football league.
They are going on a lenpthy road trip to play other teams in the league.
Their first game is at home, in Proorbell.

Use the map to solve the problems. Reduge your answers if possible.
Use mental math whenever you can.

Welcome
Mat

Doorbeli

All
distances
ire rriles

Deoorknoh

_1_ '
410 Screen Door Doorstop

1. The next game is in Keyhole How far is the mip?

2. From Keyhole, the Helmets go to games in Doorstop and Doorknob.
How far is the trip?

3. The pexr game is in Welcome Mat. The road that is the shortest route
is under construction. How much longer is the next shortest route?

4. As the crow flics, the distance back home to Doorbell is 5% miles.
How much longer is the shertest route by which the Helmets can
return by bus?

70 ) Use with text pages 190-191. TS-6

Add/scn-Weelsy | All Rights Resarved
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Control Group Sample Lesson Two

Objective:

Students will be able to use pictures to develop an understanding of adding and
subtracting fractions with unhke denominators.

Procedures:

t. As awarm-up, present the following to the whole class:

"A rectangie is divided o 24 squares of equal size. If the given number of
small squares is ahaced, tell what fraction of the rectangle is shaded. Write the

fiaction in lawest terms.”
1 2 2.3 3 8
4. 12 5 18 6 20

2. Distribuie praph paper to each student. Dreak class into paits. Have enrch shident
cutline 2 rectanales on their graph paper with sides no lenger than 6 units. Shade
some of the gmall square units inside each reciangle.

3, Bxchanpe papers with partner. Tell what fraction of each rectangle has been shaded.
Fxplain to partner why that particular fraction was seleated.

4. With partner, bramngtorm ways to find out how much has been shaded in on both
rectangles on one Person's paper.

5. Discuss ideas with the whole class. List things that seem important when adding
fractions.

6. Each pair naw turng over one sheet of graph paper and outlings a rectangle that has
an arca of 20 square units.

7. Each person selects a crayon of a color separare from their partner. Each person in
pair shades in some of the small sguares in the rectangle.

&. Each person wrii¢s # lowest terms fraction for the part of the rectangle they shaded.
Then, as 4 pair, write a lowest term fraction for the total amount that is shaded. Write
the three fractions as an addition problem, Whar do you notice?

G, Tlse the following questions 1o guide whole class discussion:
a. Mame a pair of gguivalent fractions you could show on the rectanple.



b, What about this activity suggests that you are addmyg fractions?
& Can both you and your partner color more than half of the rectangle? Why

or why not?
10, As a whole class, po through an adding fractions problem using pictures. Use the

problem 3/4 + 1/4.
4. Qutline 2 rectangle with an erea equal to the least common denominator.

b Colar 3/4 one color and 1/6 another color.
c. Count how many squares are colored in all.
d. Discuss whet i3 happening in each step.

11. Repeat with a subtraction example.

12. Aasipn homework.

Evalpation:
TTomework - Use sraph paper to illusirate ¢ach of the following problems and rheir
solutions.

a 1/2+1/3

bh. 1/2-173

. 23+1/4
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Control Group Sample Lesson Three

Objective:

Students will be ahle to solve problems using the strategy Work Backwards.

Procedures:

1. Ask students to mentally take their age, multiply it by three, and then add six. Ask
them whar operations they can use to get back to their age. Deseribe concepl as
working backwards. Why does it work?

2 Discuss idea of opposite operations.

3. DPut the following problem on the overhead:
The Owls, Cardinals, Tays, and Sparrows had an carthworm catching contest.
The Tays caught one Fourth as many worms as the Owls and twice as meny as
the Cardinals. The Owls caught three {irgs as many worms 2s the Sparrows.

How many worms did each team catch if the Sparrows caught & waorms?

Discugs the problem in pairs. Each pair is to have 2 numerical answer and be able to
explain how they reached thewr angwer.

4 After pair work, discuss methods used with the whnle class. Discuss pros and cons
of ezch method.

5. Break itto groups of three and distribute three problems to ¢ach group. Each person
assurnes one of the following jobs for each problem. Individuals should take each job

ance
a. Reader - reads problem to the proup; explaing any unclear information; asks
for clarification if necessary
b, Methodologist - develops a method to use to solvg the problem
¢ Computationalist - does mathematical computation as needed
6. Share results with the whole class.
7. Assion homework.

Evaluation:

Homewark - Work Backwards (Addison-Wesley P57 - 10)

7
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Mams

Work Backward

The sixth graders visited the used paperback bookstore.

Solve the problems by working backward,

1. Jan bought the most books. Mike
hought & fewer books than Jan. Carolyn
bought 3 more books than Mike, Dawn
bought 6 books, half a3 many books as
Carolyn. How many books did Jan

huy?

3. Mike said, “If you multiply the number
of pages in my book by 2, then subtract
20 from that answer, then divide by 3
vou will get exactly 50.” How many
pages are in Mike's book?

2, Leo spent $2 more on books than Pat,

Herman spent 54 less than Leo. Tina
spent §3, 3 times as much as Herman,
How much did Pat spend on books? .

4. The school librarian visited the used

paperback bookstore and bought a
number of books for the school. He

hought 12 books for the sixth grade. Ie
bought. twice as many as that for grades

three 1o five combined. Each of the
remaining three grades received &
books, How mapy books did the

librarian buy?

i
HpHE
fLE

PsS-6 Use with text pages 208-209.
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Control Group Sample Lesson - Unit End Small Group Project

Prerend that you work for a wax museum, Make a map of the exhibits that shows
visitors from one wax figure to another. Decide whe vour figures will be (classmates,
pets, or famous peopls make interesting choices). Decide how far it 18 from one figure
to the next. Al distanees nust be given in fractions and mixed numbers. Make all your
dhstances realistic and give reasons for all your choiees,

79



APPENDIX I

ADDISON-WESLEY LESSONS WITH PORTFOLIO COMPONENT
EXPERIMENTAL ROUY
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Experimental Group Sample Legson Oe

Objective:

Students will be able 1o add and subtract fractions and mixed numbers having eommon
demominators,

Praceditres:

1. Review terminolopy associated with fractions - numerator, dendminator, set _region
What does each term mean?

2. Tharribute an enlarged copy of fgure A below 1o each student. Put students into

groups of three.
N P
A B {;

3. Ask students to determine what fraction of the larger triangle is shaded. Before they
begin, brainstorm a class list of methods to do this. If needed, suggest dotted line
method as seen in figure B above. Groups work independently.

4. After groups have decided on their response, have one student from cach group give
their answer and cxplain kow they got it. If no group explaios figure B method, teacher
should. Explain thar all 8 triangles in figure B are of equal size, 5o that 7/8 of the larger
trianele 15 shaded. Discuss pros and cons of each group's method.

5. After discussion of the problem, transfér to symbols and solve problems like 5% + 14
together Tave students describe steps orally. Why do we selve in this manner?

6. Do a few more examples as a whole class - review the term "reduce.”

7. Do o few computational problems from the text independently for practice. Coirect
as A whole class.

8. Portfolio Activity - Use the following question. "How could you double the
following fractions mentally?" a. 2/3 b, 1% ¢ A4

Discuss ideas with a partner. Thesy, wiite 4 paragraph explaining what you would do.
(Give an answer for each.

% Assign homework. The assigned worksheet follows this lesson plan.

Evaluation;

Homework - On the Road! worksheet (Addison-Wesley Publishing Company, 1994)

a1
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On the Road

The Helmets play in the new outdoor-under-150-pound football leapye,
They are gaing an & lengthy road uip to play other teams in the league.
Their first game is at home, in DoorbalL,

Use the map io solve the problems. Reduce your answers if possible.
Use menrial math whenever you can,

Walcome
¢ Mat

1
37
Doorheil 7
All

dlistances
in miles

Daorknob

alw

l "
4 0 Scresn Doar Doorstop

1. The nexi game is in Keyhole. How far is the rrip?

2. From Keyhole, the Helmets go to games in Doorstop and Doorknob.
How far is the rip?

3. The next game is in Welcome Mat. The road that is the shortest route
is under construction. How much longer is the next shortest route?

4. Asthe crow flies, the distance back home to Daorbedl 15 5 1—% miles,
How much longer is the shortest route by which the Helmers can
return by bus?

70 Use with text pages 190-181. T5.-6
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Experimental Group Sample Lesson Two

Objective:

Stzdents will be able to use pictures to develop an understanding of adding and
subtracting fractions with unlike denommators.

Procedures:
1. As & warm-up, present the following to the whole class:

"A rectangle is divided into 24 squares of equal size If the given mumber of
small squares is shaded, tell what fraction of the rectangle is shaded. Write the
fraction in lowest terms."

1, 2 2.3 3. 8
4. 12 3. 18 6. 20

2. Distribute graph paper 10 each student. Break class into pairs. Have each student
outline 2 rectangles on their graph paper with sides no longer than 6 units. Shade in
some of the small square umits inside each rectangle.

3. Exchange papers with partner. Tell what fraction of each rectangle has been shaded.
Explain to partner why that particular fraction was selected.

4. With partner, brainstorm ways to find out how much has been shaded in on both
rectangles on one person's paper.

5 Diseuss ideas with the whole class, List things that seem important when adding
fractions.

5. Each pair now turns over one sheet of graph paper and outlines a rectangle that has
an area of 20 square units.

7. Each person selects a crayon of a color separate from their partner. Ezch person in
pair shades in some of the small squares in the rectangle.

%. Rach person writes a lowest terms fraction for the part of the rectangle they shaded.
Then, as a pair, write a lowest term fraction for the total amount that is shaded. Write
the three fractions as an addition problem. 'What do you notice?

9. Use the following questions to guide whole class discussion:
a. Name a pair of equivalent fractions you could show on the rectangle.
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b. What about this activity suggests that you are adding fractions?
¢. Can both you and your partoer color more than half of the rectangle? Why

or why not?

10. As a whole class, go through an adding fractions problem using pictures. Use the

problem 3/4 + 1/6.
a. Outline a rectangle with an area equal to the least common denominator.

b. Colar 3/4 one color and 1/6 another color.
c. Count how many squares are colored in all.
d. Diiscuss what is happening in each step.

11. Repeat with 2 subtraction example.
12 Assign homework.
13. The following day when students return with their homework, have them write a
paragraph about what the pictorial representation of 2/3 + 1/4 tells them about the
addition of fractions with unlike denominators. They should also include an outline of
the steps that they followed to solve the problem.
Evaluation:
Homework - Use graph paper to fllustrate each of the following problems and their
solutions.

a 12+1/3

b 1/2-143

¢ 23-+1/4
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Experimental Group Sample Lesson Three

Objective;

Students will be able to solve problems using the strategy Work Baclkowards.

Procedures:

1. Ask students to mentally take their aze, multiply it by thuee, and then add six, Ask
them what operations they can use io get back to thew age. Describe concept as
working backwards. Why does it werk?

2. Diseuss idea of oppaosite operations.

3 Pur the following problem on the overhead:
The Owls, Cardinals, Jays, and Sparrows had an carthworm catehing congest,
The Jays caught one fourih 45 many worms as the Owls and twice as many as
the Cardinals, The OQwls canght three times as many worms as the Sparrows.

How many worma did each team catch if the Sparrows caught 8 worms?

Discuss the problem in pairs. Each pair is to have a numerical answer and be able to
expiain how they reached their answer.

4. After pair work, discuss methods used with the whole class. Iiscuss pros and cons
of ¢ach method,

5. Break into groups of three and distribute three problems to each group. Each person
assumes one of the following jobs for each problem. Individuals should take cach job
once,

a. Reader - reads problem to the group; explains any unclear information; aske

for clarification if necessary

b. Methodelogist - develops a method to use to solve the problem

¢. Computationalist - does mathemancal computation as needed
6. Share results with the whole class.

7. Assipgn homework:
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Evaluation:
Homework - Work Backwards {Addison-Wesley PS 7 - 10}

Students are to complete the assigned problems and choose one of them and write a step
by step explanation of how their solution method.

Bo



@ Advison-Weslay | Al Righls Raservod

MName

Work Backward

The sixth graders visited the used paperback bookstore.
Solve the problems by working backward.

1. Jan bought the most books. Mike 2. Leo spent $2 more on books than Pat.

bought & fewer books than Jan. Carolyn
bought 3 more books than Mike. Dawn
bought & books, balf as many books as
Carolyn. How many books did Jan

buy?

. Mike said, “If you multiply the number

of pages in my book by 2, then subtract
20 from that answer, then divide by 3
vou will get exactly 30,” How many
pages are in Mike’s book?

Herman spent $4 less than Leo. Tina
spent $3, 3 times as much as Herman.

- How much did Pat spend on books?

The school librarian visited the used
paperback bookstore and bought a
number of books {or the school. He
bought 12 books for the sixth grade. He
bought twice as many as that for prades
three to five combined, Each of the
remaining three grades received &
books. How many hooks did the

libragian buy?

= s |
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Use with text pages 208-209, 79




Experimental Group Sample Lesson - Unit End Small Group Project

Pretend that you work for a wax museurn. Make a map of the exhibits that shows
visitors from one wax figure to another. Decide who your figures will be {classmates,
pets, or famous people make interesting choices). Decide how far it i3 from one figure
to the next. All distances must be given in fraciions and mixed numbers. Make all your
distances realistic and give reasons for all your choices.

Make up 6 - 8 word problems based on your museum diagram. Be sure that all problems
can be solved using addinon or subtraction,
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