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ABSTRACT

Don Rodgers
A Smdy on the Differences
of Teaching Mathematics
and Science Separasely
and Imegrated
1997
Dr. Mdlinari
Masters in Elemeniary Edacation

This study determined if teaching science and mathematics with an inicerated
approach would increase stodents’ achievement. It also delormmined whather males or
females achieved higher in science and mathematics when tausht with the infegrated
approach, as comparad to teaching the two disciplines separately. Tt determined whether
the attitades of the fourth grade students improved when mathematics md science were
tanght with an integrated approach.

The group participating in this stody consisted of one fourth gyade class. The total
population of the study was sixteen fourth grade, heterogencounsly grouped stadents. The
class consisted of twelve female and four male smdents.

For one month, mathematics and science were taught as separate disciplines. For
another month, mathematics and science were taught as an intecrated unit. The mean
scores were calculated cach month, Each student was given an amitude survey to
determine how they felt about mathematics and science.

An analysis of the data was completed in order 0 accept or rejsct the four stated
hypotheses. t-Tests were performed to dstermine if any significant differences existed
between the mean scores. Afer analyzing the results of these tests, it was found that there
were no sighificant differences in achisvement levels, but there wers significant differences

in siudent attindes.



MINI-ABSTRACT

Daori Rodgers
A Study on the Differences
of Teaching Mathematics
and Science Separately
and Integrated
1997
Dr. Molinari
Masters in Elementary Education

This study determined if teaching sciemce and marhemstics with an infegrated
approach would increase studenis’ achievement and whether males or females achieved
higher in science and mathematics. It determined whether the attitudes of the fourth grade
students jmproved when mathematics and science were taught with the integxated
approach. It was found that student achicvement did not increase sisnificanity, but stadent

attitndes did inerease a sienificant amount.
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Chapter 1
The Problem
Significance of the Studv

Large numbers of young Americans are not equipped to work in, contribule o,
profil from and enjoy ovy tecimological socisty. Too magy students leave elementary and
secondary schools with an inadequate background i mathematics, science and leckmology.
These students lack adequate knowledse 0 acquire the training, skills and understandings
ihat arc needed today and will be needed even more in the 23st century.(Barba, 1995)

A atated goal of Goals 2000 is that United States students witt be "First in the
world it mathematics and science achicvement"("The Wational Edncation Goals," 1996,
p. 1) In order 1o accomplish this goal, schools need to reassess their sciance and
mathematics curriculums.  Many professionsl organizations wee seftms stamdards o
mmprove the tesching of science and mathematics. The National Council of Teachers of
Mathematics (N.C.T.ML) have developed Curriculum and Fvakiation Standards as well as
Professional Teaching Standards. Praject 2061 amd Science For Al Americats have sct
standards for science. The National Science Teachers Association is working to develop
an integrated, theme-based curmiculum it sciemece that involves all students,
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{Fermimore and Cook, 1993) Seiting standards is e beginning of reform in science and
mathematics.

1he N.C.T.M. urges schools ™o prepare mathematically literate citizens who caiy
fupction cificiently in ow society and coniibuie to the American democratic
process."(Underhifl, Abdi, and Peters, 1994, p. 26) As stated in e N.C.T.M. standards,
"Stidents should have many oppormutics o observe the interaction of mathematics with
other school subjects and with everyday society."{Haigh and Rehfeld, 1995, p. 2403
Mathernatics should not be seen s a separate discipline, bt rather, a8 3 way to make scnse
ot of The world,

Science For A% Americans and Praject 2061 provide s with stmdards for teaching
science. The standards include science. mathematics, amd tcchnology.  Project 2061
onitlines the knowledge, skills and artitdes that all students should acquire. ¥ cmphasizes
that there should be: Icss coverage of factual material st to make more time for students to
develop better understandings of the key concepis. One of the benclunsmks staics, "The
atdent shovld know that scientific problérns have sometimes led to development of now
mathematica."(Ahlgmen and  Rutherford, 1993, p. 21) We cam sce that a connection
between science and mathematics iy being emphasized, thus showing the oporiznce of
inipgration.

Children should be actively imvohed I the leamning process. Constrchivisis
belicve the teaching and leariing of science and mathematics skould iely on the "hands-on”
approact, cuperiment, discussion, cooperation, and participation.(Fisher, 1992) When
scicnce and mathematics are integraied, the two disciplines bécome relevanl and
wicannglul to the leamer. Mathematics, when intcgrated with science, sives stdents the
opportunity 1o apply the discipline to real situations that telate to the stiudent's world

The inclusion of science in the pathematics curricuium and  mathematics in the
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scignce curriculum would provide continuity for students. By integraiing mathernatics
and science, students would see more relevancy and appicability to their world. When
seience and mathematics are tanght as separate discipbings, the relevancy of each are
touched upon only briefly, if at all. In the past, content coverass, rather than contextual
understanding has been valued in mathematics and science.  For these reasons, studenis
aever saw the commection to real fife. When we integrate science and mathematics, the
disciplines can be seen as relevant and meaningfisl to the learner. Students can apply the
discipline to real #fe sitvations that ars relevant to their world, from their own perspective.
(Davison, Miller, Metheny, 1995)

An Integrated approach to science and mathematics would assist siudents in making
connections between "school learning” and the "real world." As Rutherford and Ahfgren
(1988) state, "science and mathematics bave had a long and successful relationship. On
the one hand, science continmally provides mathematics with challenges. while on the other
hand, mathematics was developed as a suitable way to analyze scientific problems. "(Barba,
1995, p. 280) The integration of science and mathematics will empower students and help
them make connections which can be applied to everyday life. Afier all, many real life
problems require both mathematical and scientific sidlls.

The integration of mathematics and science is not a new idea. In the 1840s,
Fredich Froebe]l pioncered the use of mamdpulative materials to feach mathematical
concepts and scientific principles through a thematic, inquiry-based approach to leatring.
Afier Froebel, in the 1900s, the Central Association of Science ard Mathematics Teachers
formed in the United States. The purposs of this association was o establish 2 closer
relationship  between  mathematics and science  teachers. In the 1960s, science
curdendin  projects  were  written using an integrated mathematics and science
inquiry-based  approach to leaming. Science:r A Process Approach, Science
Cwmnevlum  Improvement Study, and Elementary Science Study were three
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of these projecis. Recenily, mathematics and scivmee cvaricelmn wiiters have produced
The Activitics that Inteprate Mathematics and Science (AIMS), TUnified Scicnce and
Mathematics  for Elementary School (USMES), and Great Explorations in Mathematics
and Sewence ((FEMS) materials (Barba, 1995) These materals are used today by some
clementary schools.

There are benefits to the integration of science and mathematics. There are many
reasons why teachers should micerate (he disviplines.  "Mathernatics can enable siudents to
achieve deeper understandings of science concepts by providmg ways {o quantly and
explain science relationships."(Hazigh and Rehifcld, 1995, p. 2113 Mny nationad
orgamizations recosnize the importance of the intepration of rmathematics and science
teaching and leaming. The iniegration of the disciplnes offers greater oppovhmity to
motivale studenits and create posirive aftimdes toward mathematics and scisnce. When
students see a relationship between what they are learning and trcir personal Bves, their
interest in learming iméreases.  The intepration of mathematics and science morcascs
students’ achicvement in both disciplines. (Tlaigh and Rehifeld, 1993) The intepration of
mathematics and scicncs can be readily achieved through, e nse of current technology and
citricyinm resources.  Since the pedagogy of the two disciplines are similar, mathematics
and science are interiwined. In order to have competent studants, there is a2 need to
provide science and mathematics career Imowledge and real world connections lor both
disciplines at the elementary school level.

The Carnepje Commission on Science states:

Inadaquacies in precollege mathematics and science educaiion are @ chroms
and serious threat to our nation's futtre,  The national irderest is strongly
bound up i the ability of Americans to compete technically. All young
people, inchuding the noncollege-bound, the disadvamizged, smd youmg
women, must be given the oppurtunily W0 become  competsat
mathematics and science.(Fisher, 1992, p. 31)



Statement of the Problem

Couid it be that the stadents m fovrth grade at Seventh Avenue School in Faddon
Heiphts will demonsirate an merease in achievement levely when mathernatics and science

instruction are infegyated, ay cotapared to when they are taught as separate disciplipes?

Purpose of the Study

Thers are three purposes to this stexly. This stedy will determine if teaching science
and mathernatics with an mtegrated approach will nerease stzdents’ schicvement. Sccond,
this study will  defermine whether males or females achieve hisher in science and
mathematics when taught with the inteprated approach, as compared to teaching the two
disciplines separately. Third, it will determine whether the atttudes of the [ourth gradc
studenls improve when mathensatics and seicues are taught with an integraied approach.

Statement of the Hypotheses

The following hypotheses were presented for investisation

1. "There will be no significant differences in the aclevetnent Jevels in the fourth

grade students in Seventh Avenne School in Iiaddon Ileights when mathematica

angd seience insiruction are integraled as opposed to betg tangh? a3 separate
disciplines.



2. There will be no significant differences in the achieverrent levels of males and
females in the fourth srade when science and mathematios are tanght as separate
disciplines.

3. There will be no significant differences in the achievement levels of males and
females in the fourth grade using the tntegrated approach io science and

mathematics.

4. There will be no significant differences in the attitndes of the fourth grade
students when taught with the mtegrated approach or when taught the two
disciplines separately.

Methods and Procedures of the Study

Ar cxperimental design model was employed using sixtesn fourth araders in the
Haddon Heights School District. Whea science and mathematics were taught separately, a
test was given on each objective after it was tanght. The mean score was calculated for
each student and the class. When science and mathernatics were integrated, a test was
given ¢n ¢ach ebjective after it was taught. Again, the mean score was calenlated for eack
student and the class. The means of the fwo months were compared for differences using

4 t-Test



" Limnitations of the Study

‘The Iollowing are bmitations of the study:

1. Thia researcl was limited o onc fowrth grade class in

Sevenih Avenue School in Haddon Heiphts as of Jamwary 1, 1997,

2. The length of the study was restricted to sight weeks.

3. The elags is made vp of twolve fomales and four males.

4. Bxifferent units were tapght duting cach fowr week period, thus the

objeciives were noi exacily the same.

Definition of Terms

Manipulative Materials - Objects or things that the student s alble 1o fesl, touch, handle,
and move. They may be real ohjects or ohjzots vwed 1o represent ideas.

“Hands-on" Appreach - Mardpulating with concrete materiais.

N.C.T.M - The National Council of Teachers of Mithenatics sel mathematics standards.
IN.B.T.A. - The Natlonal Science Teachers of America are working to develop inteppated,
{heme-based curriculums in science that invoive all stedents.

AIMS - Activitics that Inieerate Mathematics and Science that augist b the intceration of
the two disciplines.



Orgemization of the Study

Chapter [ includes an overview of the entire stedy. It proseals the significance of
the stedy, the siaterment of the problem, the purpose of the smdy and the specific
hypotheses tested. It also inchdes the methods and procedurcs of the study, the Emitatfons
of {he study, detmition of terms, and the organization of the thesis,

Chapter T¥ prosents # review of the Hieralure relevant to this study. The review
includes an introduction and a presenfation of rescarch rolatcd to the integration of
mpatliernatics and sciemce. If includes what the oranizations et spe aclve in this approach
to teaching are doing to impiexpent their ideas.

Chapter T provides 2 description of the design of the study. This incindes the
seiting of the study, a description of the stbjccls used and the procedures for the study.
The ingiments used with the siudy and a statenrent about theiy rebability and validity is
included also. The type of data collected and the methods used to analyze the data is
cxplained.

Chapter IV presenis the daia coliected from the tests given in Janary and Febrtary
on gach objective tanght. It presents the data relaicd to the ypotheses. Tt inclndes the
anatysis of e methods used in the study. Tt also shows the sisnificance of each of the
siated hypotheses.

Chapter V symmmarizes ihe resclts of the stady. Tt states a conchusion and
implicztions using the information gathered i the previous chapters. It also includes
recommendations for fiitiure study.



Chapter I
Review of the Literature

Introduction

Something must be dore to changs smdints’ views of =cicnce and mathematics.
Fisher states, "In American school districts fhe teaching of scicnce has virlually disappeared
from clementary educaiion. By the dme stedents reach hiph schaol, fow find seience fun.
A low percentage of students possess m-dopth scicmiific knowledge. The outiook of
roathematios isn't much betier. By eighth grade, students have penerally mastered no more
than basic arithmetic. Students are weak it reasoming and problem solving skills.  (Fisher,
1992) Educators need to fnd a solutior to this ditenwna.

The literamre veview itz chapter will cxplain the leaming theoriss of several
psvchologisis. Ii will repart the benefits of the intepration of tmathematcs and science.
This study will melodg reform cfforts in the schools to change the mathematics and science
curricuiums and the obstacles that mmst be avercome.

The resourees veed in this review were collected from the Savitz 1ibrary at Rowan
College in Glassbora, NI, vanous sites on the Inferngt, cducational masaznes,
professional  journals, i in-service workshops., The Core Cuomiculume Standards for
~ew Jersey and the National Standards for Science and Mathetnatics st the fourth grade
ievel were used throughot this studty,



Lesmmg Theory

Constructivisine 15 the Jeading theoretival position in education that believes that
children learn s¢ivnce and mathematics from the moment they become aware of their
cnvironment.  Children build modsls of the real world throush every day expericnces.
These modele help thern understand what they have scen and heard and fo predict what
may happen next. Constroctivists believe what the learner knows 1s of ¢enifral mportance.
(Treaguet, Duit and Fraser, 1996) They belicve that students actively constroct their own
knowledge whenever they learn something.

From a constructivist point of vigw, there are five basic asstmptions shared by
mathematics and selence educators:

1} More emphasis will be gfven v the appLcability of ssience and mathematics
knowledse in which students are interested. Mathematics and science of our daily lives will
become appropriate ¢omtert for building comnections betweer, prior knowledge and
scierilic or mathematical content.

2)  Matheinancs and science knowledge is tentattve inman construction and not
gltermal ruth.

) More elaborate amd complex mathematical and sojentific idess must be
demonstrated to allow deeper and broader explmations i they are 1o become important to
students.

4) The approach must be student eentered. The classroom climate should sopport
and encourngs the exchange of ideas. Students must becomns awsre of their own thinking
Processes.

2} Nogms, routines and patterns of classroom intractions form an influence on the
clfcctiveness of reform efforts in the integration of science and mathematics. (Treapust, gt
al., 1996) Thess assumplons must be undsrstood in order 1o geform the sciencs and
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mathematics curoieyluyms.

According to Piaget, children from ages seven o eleven ars in the concrete stape of
develapment. In tis stage, the child is able to solve concrets or hands-on, problems in 2
topica Lashion. Piaget also said that all knowledge is constructed by direct physical contact
with objects or cvenis. {Charbonnean and Reider, 1995) Therefore toachers muss
continue to supply manipulstive materials to stodents to rake learring meaningfal.

Many schools are stresaing that tcachers teach to swiltiple intcliscnces. These
intelligences, as termed by Gardner, are lopical-msthematical, interpersonal, itfrspersomal,
miveical, spatial bodify-kivesthetic, and linguistic.  According to Cardner, feachers need to
teach for more thorough understanding. Cardner belicves children learn in differsnt ways
#0d according o the strenpths of cortain intelligences.(Charbommcau and Reider, 1993} OF
course, differert children have strenpths and weaknesses in different intelbocnecs. By
intograting mathematics and science, teachers wonld be fcaching 1o more of the
intzlligences and alaw for the diffarent ways in which children earn,

Dewey's approach o education was fo atlempt o connsct gWhjecl-matter
knowledge with the child's experience. Dewey, in Expevierce and Educatian, (1938, p.88)
states that " iz a cardinal principle of edvcation that the beginning of instmction shall be
ruade with the experience learners alrcady have; that this experiencs and the capacities that
have besh developed during its course provide the starting point for all farther Jearming *
(Charbermeau and Retder, 1995, p. 4) Dewey's insights from se mamy vears ago still

pertain to hov 2 child learns taday.

Integration of Science and Mathematics

Intepration, deale with the extent to which itcackers use examples, data, and
infarmation from a varsty of disciplines and cultures to illastate the key concepls,

13



prnciples, generalizations and theories of the discipline. There are five types of
integration: 1) discipline specific, 2) conter, 3) process, 4) methodolagical, and 3)
thematic { Davison, et al, 1995) Each type inteprates the disciplines in a different way.

Discipline specific integration imvolves an activity thar includes two or more
differ¢nt branches of mathematics or science. This does not necessarily integrate the two
disciplines, but some branches of mathematics and seme branches of science are
intetrelated and may be integrated.(Davison, ¢t al., 1993) For 23ample, when teaching
zbout squares in mathematics, vou may aiso teach about paraflel lines, perpendicular Ynes
and angles. ¥ does not inteprate science but i does irtegrale several mathematical
concepts.

Process integration uses real life activities in the classroom. Students eXperience the
processes of science and perform the needed mathematics. Students conduct gxperiments,
collect data, amalyze datz, and report results. They wuse skilis like problemn solving,
reasoning, estimating, observing and classifying, all of which are icluded in the N.C.T. M.
standards. (Davison, et al., 1995) The ARMS activitics, discussed later, and used as 2 unit
i this study are an example of process inteeration.

Methodological intepration is not heard of much i litoraturc today. Science
methodology is integrated with the teaching of mathematics in this approach. Stodents wiil
investigale issues in both science and mathematics using straiegies such as imquiry,
discovery and exploration. This mioht be termed as sxpernnental science.{Davison, ef al,
1995)

Thematic integration is probably the most welt known, zspecially to elernentary
teachers. By using 2 theme, teachers desipn a ungt around that setgeet. Thematic teaching
inchndes all disciplines, not only mathematics and seience.(Davison, et al, 1995) An
cxample of a theme micht be a unit on sharks to deveiop mathematics and science
concepty,

12



When using content specific integvation, the iteacher wses an objective from the
mathematics curricutum and an objective from the science cutricufnn.  An activity that
meorperates both objectives is performed. This type of intceraion weaves together the
existing programs in science and mathematics.(Davison, et al.,,19%5) For example, if you
teach about dinosaurs in science, the measurement of dinosaurs can be tansht from
mazthernatics.

The AIMS projects are units that were developed to intesrate mathematics,
science, language arts and social studies. The topics of the AIMS projects deal with
concerns of the real world. The activities help develop positive asitides towards the study
of mathematics and science and are of high interest to children. The lessons inchuds
hands-on investigations, are student-centered, promote inquiry, ligher order thinking
processes, and reasoning.  The students aye the focus of the activities. The reacher acts as
2 resource and agsesses the knowledge, skills, processes and behaviors of the students.
{Berin and Hillen, 1994) Students have opportunities to develop positive attitudes,
realistic beliefs, and to become confident in thetr ability to do mathematics and science.

The AIMS project has four major objectives. The first objective is to improve the
students' understanding of mathematics and science and how they are related, while 2t the
same tEme developing a strong positive attitude toward the twa disciplines. The next
objective is o train teachers to assume Jeadership roles i the districts by providing staff
development in mathemztics and science. Another objective is 1o assist classroom teachers
in changing the way they teach mathematics and science by using z hands-on, student
centered approach that promotes thinking and understanding.  The Iast chjective is to
provide sound inicgraicd mathematios and science currichm experiences which are
consistent with the recorumendations of the N.C.T.M. Standards and Project 2061,

The goal of the AIMS project is to provide opportundties fo acquire fimdamental
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concepfs sud procedures,  Opportunities to  discover, inquire, reflect, construct and
validate knowdedee of some purposefil meaningfnl actrvity (Berln and Tlillen, 1994)
AIMS uscs real life problems to leam abowr mathematics and scienes.  An ADVS praject
unit will be wsed in this study.

The scientific and rpathematics endeavior should include an understanding of the
umion of mathematics and science.  Mathematics is a science witich provides the lrmpuage
of scicnce with a powerful analvtical tool. Science and mathematice bave roots gaing hack
mte  history and into every part of the world  Mathematics s the science pf abstract
patierns  and relationships. Mathernatics is a creative process rather than one of TS
mwmorized roles 1o caloulate answers. Science and mathematics des? with problems that
onginate in the everyday world, ("Scicnce For All Americans Summary,” 199%) They arc
related io cach other, imd therefore shonld be related when they are rpht to students. In
1294, Rutherford and Ahlaren seare;

The allizmee between scieties wmd mathematics Tas a long history, dating

back centupgs. Science provides mathematics with interesting problems to

mvostigats, and mathemalics provides seiemce with powerfit tagls to use in

inslyzing data... Seience and mathemstics are both tvine to discover
general palterns and relationships, and i this sense they are part of the

same endsavor. (Berlin and Whits, 1992, p. 340)

This quote tells us that mathetatics and science are relsted, and help us to solvi: real wosld
problems.

At the Wingspread Conference, educators sathered o dscnss the mfcgration of
ecience and mathematics. Many bewefits of mtegration were discoversd. Tt provides
oppoimutics for out of school resource persons ro booome mvolved i the schools.
Inicgration stivmlates group interaction and social development, I also bridees an
uidersiznding between concrere and abstract representations for studsnts. infepration of
the disciplimes puts an vmphasis on infomation use rather thay the acquisiion of
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mformation.  Siedents have opporiunites to Pt ideas together and gain 2 deeper
understanding of seienee and mathematics. Integration snoourages televant, ¢xciting
science and mathematics in schools.(Berlin apd White, 1992}  This quote from the
conference sums np what integration is about, "Intepration infiusss mathetmzzical methods
in seieace and scientific methods into mathematics such that i becomes indistingrjshable as
to whether it is mathematics o sefence.” (Berin snd  Whits, 1992, p. 341) The
integration of science and mathematics helps stodents realize thar mmathemalics and SCICTICE
#T¢ cverywhere.

The students are the most important people to cousider when bringing  about
change. Rescarch has shown that when mathensarics and sciepce afe indegrated, stodenry’
attitudes towards the disciplines improve  sisnificamily. Intesratton  alse  improves
students’ problem solving abilities in both: science and mathemetics. It is sffective in
improving stixienis’ mathematicsl graphing skills and scicnce process acguisition. (Barba,
1993) Students benefit from seeing how mathematics snd scicnce are involved in
acquring  gew knowledge. Stidents are able to Snd solutions o resl word prablems
through this integrated approach to learmjng, Integration way cncowrage support and
confidence in the students' ability o do science amd mathematics. {Mitchell, Miiler apd
Paipe, 1993) Since irtepration is so henelicial to students, teachers muost make an cffort to
change the way they are teaching mathematics and science. [he National Reseavch
Council {1990) stares:

Since mathematics is both the lansyape of science and a scicnce of patieins,
the special Iinks betwon mathematics and scicnce are far more than Just
those betwoen theory ard application. The methodolegy of mathernaticat
inquiry shares with the scientific mothod a foeus on exploration,
investigation, conjecture, cvidence, and reasoning.  Firner school tes
betwesn science and mathematics should especially help students' prasp of
both Helds.(Berfin and White, 1992, p. 340)
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Reform

Recent reform I mathematics and science education calls for the active
involvement of students in instruction related to real life. To reform mstruction, we have ta
rethink all fevels of the oducational systemn. We should be focwsed on Supporting
classrooms that are devoted to active, meaningful leaming. We must get support frone
principals,  tcachers, parenis and the community, adnnistration, amd politicat
structures.(Fennimore and Cook, 1993) With support, teachers car institte changes of the
sulence and mathematics cumicuhims,

Many teaching ard leaming changes mnst fake place to reform mathematics and
sclence instruction. First, we mwist recoenmize that the cugrgnt teaching methods are not
based on current research about leaming, Teachers must be cormitted 1o icarning mew
ways of teaching and to try mew ways of teaching and learning approaches. New modes of
assessment of learnmg must be developed. There raust be an awareness of the noed for
the ongoing training of teachers. The follow-up of teacher frainipg mwst be
comprehensive, ("A Model of Change in Science and Mathematics Education,* 1993)
Professional development plavs an important rols in implementing a new practice.

The National Science Foundation reaffirmed the importance of atiending to the
growing need for mathematically and scientifically lirerate United States citizens, Systemic
reform is the ongpeing process of changing the way individnals view learming and teaching
within each classroom and beyond, to schools, to commmty, 1o adminisivative
evtitics {Fermimore: and Cook, 1993) Through systemie reform. it is hoped that the
educational system can be transformed to malke lasting change.

Systerpic change occurs when we reformulate the opsls of learning. The
curricultrn must reinforce the new vision. Instroction mmst promote ingumiry, purposeiud
digloppe, apd problem-focused collaboration. (Fermimore and Cook, 1993) Assessment
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aceds to foctis on higher order thinking, as in Bloom's Taxopomy. When we alier our
Zoals Tor mstruction andd assessment, systerpic change may ocenr,

Groals 2000 has set objectives o be reached by the vear 2000 for all United States
students. It is expected that our students will be "first in the wordd in mathenatics md
science achicvement."("Teachers snd Goals 2000 Leading the Jomrngy Toward Ifigh
Standards for all Smdens,” 1995, p. 1} The objectives for this noal include:

1} mathematics and scicnce education, including the ottic system, will be
strengthened throughoul the system, especially in the earfier prades.

2) The mumber of tcachers with a substmiive backeyound W mathematics and
scicnee will increase by fifiy percens.

3} The number of United States nndergraduate and graduaie sivdents, cupecially
women and minoritics, who complete degrees in tnathematics, science and cngineering
will increase significanly.("Teachers and Goals 2000: Leading the Joumney Toward High
Standards for all Stedenis,” 1995) By the yeay 2000, it is hoped that students develop a
Iuncionat level of scieniific and mathematical fiteracy, the motivation to cxcel in
science :md mathematics, and the initiative to scloct science apd mathematics related
Carcers.

Many states have st their own poals, such as the goals set Dy Maine. The Maine
Mathematics and Science Alliance have develaped their own zoals. Their mission
statement follows:  "We seck a siate able to susigin an effecthv: lcarming enviroment
that supports increased aspiration and improved performance in mathematics and science
for all siudents and all teachers."("The Maine Mathematics agd Science Alliance,” 1995
0.1} The soals of the afliance e,

1} All smdents should demoinstrate the knowledps and skills in sciemce znd
mathematics to meet or exceed national standards.

2) Aspirations and ¢xpectations for uarning and achicving in science agd
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mathematics for all smdeats will be high.

3}  Sindent opportunities for learming sclence and  mathematics will be
couitable.("The Maine Mathamnatics and Science Allamce,” 1999) Mains is one of he
leading statcs in science and mathematics roform.

Some gchool districts have set their own goals that follow Goals 2000, The
Haddon Heights, Barrington, and Lawnside districta are working logether in an effort ro
rciorm science and mathemnatics instruction.  The following goals arz some cxamples of the
refor offorts i the three dismicts. Goal 1, Objective 1.1 stmics: "To use the local
improvement patels recommendatines to incremse the academic achicverment of our
sfindents in the arsas of methematics, science and technoloay 25 determined by the needs
assessnent survey within the three districts.” ("Goals 2000: Edveatc America Act* 1996)
Goal 2 states: "By the year 2000, all stadents will Ieave grades 4, B, smd 12 having
dermonstrated competency over vhallenging sabject matter nchiding mathematics, science,
and technology so that they may be prepaved for fucther feaming apd productivc
emplovinent in our Nation's moden ccomomy.” {"Goals 2000; Educete America Act,”
1996)  Goal 4, Objective 4.1 states: "To infuse lessons mvohling ¢arger planning, and
decision making, critical fldnking and problem sofving, the practical application of
basic skills, and effeciive communicationy skills inio mathematios and scicnce lessons
a5 measured by revised ¢umicula and instructions] observations of the implerpented
lessans.” ("(oals 2000: Edusate America Act,” 1596) Many more soals gre included I an
effort to improve the learning and icaching of mathematics and scicnce.

Science axk] mathematics organizations have also set standards for the learning
apd leaching of science imd mathematics.  The National Coumcil of Teachers of
Mathematics (N.C.T.M.) standards ingclude Curriculum and Fyvalnation Standards for
School Mathematics and Profissional Teaching Standapds, The N.OT. M. wonts schools
to prepare students mathematically to fuaction cfficlently in our sociely. Many
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science organizations have developed standards 1o improve the teaching of science.
Science For All Americans and Project 2061 emphasize [iteracy in science for all
Americans. These organizations are leading the cfforts to reform science and mathematics
aducatinn.

The N.C.T.M. is urging schools to prepare students to be mathematically Hrerate in
order to fanction in our society. The goal of the N.C.T.M. anc! the National Research
Council is to develep in students a functional leve! of scientific and mathematical literacy.
Student should excel in science and math and select carcers related to fhe two
disciplines. (Berlin and White, 1994y The N.C.T.M. standaréd on mathematical connections
emphasizes the importance of the cormections among mathemstical topics and other
disciplines. Students should be able to observe mathematics mteracting with other school
subjects and society.(Haigh and Rehfeld, 1995) Another N.C.T.IL standard states that
students should be able to "apply mathematical thiking and modzling to solve problems
that arise in other disciplnes."(Davison, et al., 1995 p. 3299 The N.C.T.M. has
tecogmized other subjects, including science, as part of their standards.

In Science for All Americans, science for afl means that afl people, mclnding
women, girls, all racial and ethnic groups, the physically and educationally challenged,
and those with limited Fnplish proficiency, showld become scientifically literate. This
requires that the cumiculum, tsaching, and assessment standards. tzke into accoumnr the
diversity, interests, motivation, experience, amd wixderstanding  of all stadents.(Hoffman
and Stage, 1993) These standards should highlight and promoie the best practices of
teaching science.

Science For All Americans and Project 2016 have recommiendafions that should
be met by alt students. Stmdents should be Familiar with the naturz: world, and recognize
its diversity and unity. They should understend the kev concepls and principles of
science. Students should be  aware of important ways i which science,
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mathemnatics and technology depend upon ome another.  Scicnee, mathematics and
technology are buman ererprises, and stidents should know their strengths and Bmitations.
Students should develop scientific wavs of thinking Thev should use their scientific
knowledge and ways of thinking for individual and social purposes.{"Science For Al
Americans Summary," 1995) With these recommendations, curricwiums and instruction
need to be reformed 1o best prepare our students.

"The National Committee on Science Education Standards and Assessment met in
May of 1992 They met to develop standards for school science. The commmitiee specified
criteria 1o guide the fiture development of science education. The curriculusm standards of
the committec defined:

1) the natre of school science experiences effective in producing valued science
leariivg,

2Z) the scientific information (facts, concepts, theories) that all students are expected
to attaitr as a result of their science experiences and

3) the atfitndes and inclination to apply scientific principles and ways of thinking
outside the formal education systern. (Hoffman and Stage, 1993)

The standards were to provide a vision of excellence to guide the science educational
systemn m productive and socially responsible ways.

Standards have also been set for tcachers and the teaching of science and
mathematics. Teachers need 1o acquire the skills and knowledse to provide students with
school experiences to achieve the science and mathematics learning outcomes. They need
professicnal development to fulfill their roles as sclence amd mathermatics teachers.
(Hoffman and Stage, 1993) Teachers need a seppoet system and resources for the
eective teaching of science,

Many tcachers fali below the minimum sitandards thermselves for teaching

20



mathematics and science. Much teaching of mathematics and scisnce is still done where
the teacher gives students information to memorize and then regurgitate. Teachers need
to sxpand their basic understanding of mathematics and scignce and acquire new skills
and teaching technigues. They need retooling to explors concepts and learn content
through cooperative learning and hands-on, inquiry-based activides to take back to the
classroom. (Monteagudo, 1995) These activities provide teachers with the understanding
and learning nesded to copnect their classroom study of mathematics and science o the
standards.

When integrating science and mathematics, there are changes seen in the teacher.
Integration improves teachers' attitudes roward teaching mathem:tics and science. The
teacher's abflity to articulate the curriculum improves. Higher level thinking skills are
taught more often. Teachers use alternative assessment devices more. Infegration
promotes the use of technolegy in the mathematics and science curhcubins.  Career
aWarencss is imcorporated into instruction. (Barba, 1995) Most importantly, ntegration
increases teachers’ motivation to teach mathematics and science.

Since teachers will interpret the new standards in mathernratics and science, thers
must be & serious commitment made to teacher development. Teachers will decide how
the new curriculum is to be realized and how instructional materials will be used. The
teacher needs to be more involved in school wide decisions, Teacher development is the
key to the school-wide remewal of mathematics and science.

Of course, there are many obstacles to reform. "Progress has been hampered ™
says Douglas Lapp, dizector of the National Science Resource Center, "becauss efforts in
cducation have been driven by crsis.” (Fisher, 1992, p.52) The finding
and leadership have not been steady. It scems impossthle to have comtinuous, successful
programs in science and mathematics teacher traiming. Bt i difficult to provide
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classrooms with up-to~date equipment and computers (Fisher, 1292y Efforte that hawve
been made o restructure the mathematics and science curmriculims seem to have litle effect
on the conventional nses of the textbook apd the methods of delivery. (Davison, et al.,
[993) The attitudes of ths school and the community are difficult to change when trying
1o itnplement new programs. Even though the changes needed may not be sasy, we must

move forward and do what is best for our students,
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Chapter 3
Design of the Study

Introduction

The purpose of thns study is 1o determine if teaching science and mathematics with
an integrated approach wall increass smulemts’ achicvement levels. This stody will also
determine whether tie attitudes of the fourth prade students improve when taught with the
integrated approach  In order to discover any significant differences, he stndents”
achicvement levels were measured by tests of the specific objeetives taught in science and
mathernatics. An atlitude survey was piven to measure any differences in amfmdes when
laught with an inteprated approach as compared o being tanght the subjects separatety.

Setting

Haddon Heighis & m Southern New Jersey. It is a small, residential conmunity
with fow businesses. Fladdon Hephis can be described as a “lanuetown,” where many
[amiliss who reside there lve in homes previously owned by other family members, such as
par¢nts or grandparents. Many of the parenis, whose children attend #he public school
system, have themsslves attended the same school systern,

The Taddon Heights Public School District has four achaols, fluee elemeniary
schools (K - & ), and ane Ihigh School (9 « 12) that includes a Jumior School (7 - B). The
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Ihgh School includes studsnts from Barrington and 1.awnside, as well as Haddon Heichts.
The Haddon Heights High School dates back to 1924, while the nldest elementary schoof,
Seventh Avenue, was built in 1914, The elementary schools in Haddon Heights are
acighborhood schools. There is no busing of students, except for special education, as
they are close enough to their neighborhood school to walk. Two of the elementary
schools have one grade level cach, while the third school frequently has two of some prade
levels, as needed according to the population. The Glemview School is the only
elementary school that houses separate special education classrooms,

There were 1,321 studenty enrolled in the Haddon Heights School District as of
October 15, 1996. The racial composition of the siudents was 1,14G white, 50 black, 14
Hispattic, 1 American Indiap and 16 Asian. Tp the Sevenih Avenue School where my
study took place, 98% of the students speak English, with 1% speaking Spardsh znd 1%
speaking Turkish. The teaching staff in the Haddon Heiohts Public School District
numbered 136 members as of October 15, 1996.

Description of the Population and Sample

The SBeventh Avenue Flemeniary School in Haddon Heights has 144 stodents.
There is one grade of each lovel from kindergarten to grade six. The group which was the
subject of this study consisted of one fourth grade class from the Seventh Avenue School.
The iotal population of the study was sixteen fourth grade, beterogeneously prouped
students. The stdents are all of average to hish ability. Due to the small nombers in the
class, iis members get much individual attenfion.  The class consisted of twelve female and
four male students. Fourteen of the students have been in the same class together since
kindergarten. Two students came fo Seventh Avenue in third erade.

24



Descnption of the Instrument

This smdy lasted for a two momth puriod. Fot the month of Tanwary, the objectives
in science and mathemalics were fosted separately.  The students were admimistersd 2
posticey after each objective was taught m mathematics and svience. Fach shudents’ mean
seore was determined to assess their achievement in cach subject separatdly.  During the
second roomth,  siadents were tesied on the objectives of the imtegrated umit being taughi.
The students wesre: administered a postical after sach objeclive In the inteorated unit.  Fach
students” mean scors was determined o assess their achieveiwent in mathematics and
science for the infograied unit. A comparison of the mean test scores of the students”
achi¢vement was nsed 1o belp assess any dilforences in stident achievement fiom Janvary
ta February

In fanuary, mathematics and seisnee were tanshy separately. In mathernatics. the
lesls used came from the Open Court mathematics propram. 1 comsulted with the
mathomatics specishist in the district, Mrs, Kelly Jobmison. Mis. Johnson and mysaif
determined that cach test supports the MNationa! Standards for Mathematics znd follows the
district curriculum specificarions. The stedents were Firt tested with a review tesi from the
Open Cowrt text book and then tested with the similar mastey objective test thar comes
with the series. The students performed similarly on both evalations. I SCIENGS. 2 UHT
was tanght on deserts. Each objective coverad in the unit was tested  with a taacher made
test. The questions om cach test followed the Wational Standards for Scisnice and the New
Jersey Cotg: Curriculum Content Standards, as weil as the current disirict curmicuhzm, Each
tosl was given fwice, both the samg fommat bt with difTerent questions. The students
achieved similar scores on both tests. T alue compared the seopes with the students’ ysual
performance in ¢lass, their participstion and the projects they completed for the und.
The schicvement of the students on  the tests was squal  to  their
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usual performance, participation and the quality of their projects.

For the month of February, a umt on notrition was tanght. The unit taught was
from the AIMS project. Each lesson from the unit correlates to ihe National Mathematics
and Science Siandards. The umt also sappotts the curcnlum of the distsicr in
mathematics wnd science. Each objective was fested and retzsted 1o deiermyine  the
rehiability of the rests. The tests were of the same formar and length with Jifferent
questions, Stndents achieved comparable scores for both tests.

Students were given a survey 2t the beginning and end of each month 1o determine
any differences in their attitudes toward the learning of mathematics and science separatety
of integrated. The word attitude used in this stedy is defined 25 a lsamed, predisposition to
react in 2 consistent way toward an idea. The survev followed ihe Likeri-type attimde
scale. The survey was composed of statements to which the studeats made five TesSpOnses:
yes, almost always, sometimes, seldom, or #0. The stalements overe averaged, and the
score was rated from ong to five, with five baing the most favorable. The attimde SHTVEYS
were svaluated and the scores of the two monihs were compared using a t-Fest to
determine any differences in students’ attitudes toward mathematios and seience learning,

Relationship of the Instrument to the Null Hypothesis

The general hypothesis of this study states that there will bs no stepaticant
difference i the achievernent levels of the fourth grads students when mathematics and
science are integrated as compared to being taueht as scparate disciplines. The tests
admnistered during each month were scored on a scale of 0 - 100, Each studests’ mCan
score was calculated for science and mathematics. At the end of February, the scores of
cach mdividual were compared to see if there were any sigpiticars differences in the
achisvement levels of mathematics and science for the two months. The same  insirument
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was used to compare any differences in the achievement of males o females in the
class.

A second ingtrument, an attitude snrvey, was used to test 1he hypothesis that stated
there would be no significant difference in students’® attitudes vwhen taught sclence and
mathematics separately or integrated. The snrvey was rated on 2 scale of 1 o 5. The
average was calcylated for each student. At the end of the two manths, the attimdes of
the students were compared to discover any differences in their feclmgs toward science and

mathenzatics.

Time Peried and Procedire of Datz Collecton

An in-depth review of current Bterature was used as a basis of gamning nsight into
the teaching technique of integrating science and mathematics. The research on fhe
integration of science and mathematics indicates that there are many advantages to teaching
mathematics and scieace with an integrated approach. The purpose of this study is o
determine if there are any differences in student achievement levels when mathematics and
science are tanght with the inteprated approach.

During the month of January, mathematics and science were tanght as scparate
disciplines. The mathematics lessons were taught from the Open Court mnathematics
program. In mathematics, the concepts tausht were functions, graphing functions, basic
facts, multiplying and estimating, In science, a unit on deserts was taught. The concepls
covered included classifying, comparing and contrasting of desert landFforms, plants, ard
animals. Each objective was tested after being taught. The meen scores of the students
were calculated for mathematics and science. Each student was aiven am attitude survey to
determine how they felt about mathematics and scisnce.

For the month of February, mathematics and scishce were taught as an mntegrated

27



unit s a3 outrition poit from the AIMS project.  The copcepts tanghi wers reading
graphs, determining ranges, cstimating, classifving, and comparag and conttasting foods.
Each objective was tested for mathematics and science undierstanding.  The mean scores of
the students were calculated for the inteprated mathematics and science wnit, At the end of
the month, cach sindent was given an atitude survey to detsyrine how they feit aboui
rathematics 2nd scisnce.

The two units tanght in January and February were of equal levels of difficulty.
Four teachers, including myself, evaluated each vmit to establish that they were of cquat
levels of difficulty. The mathermatics specialist and myself evaluated the two mathematics
units taught over the two month period. Both units foliowed the New Jersey Core
Cormiculum Content Standards and the National Standards for Ivathematics. Both umits
nclnded problem solving, computation, vuse of caiculators, and infsrpreting data. The units
included difficult and easy questions, as well 25 those of moderate difficulty. Together, we
concluded that the units were of equal levels of difficulty. The fifih and sixth grade
ieachers and myself evaluated the two science units being taweht in Janvary and February.
Both uaits followed the Core Curricutum Standards for Science 2nd the National Science
Standards. Both units included higher level thinking skills and critical thinking. The uniis
included difficult, moderate and easy levels of questioning, Both the fifth and sixth grade
teachers agreed that the units were of equal levels of difficulty.

Each objeciive taught in science amd mathematics was tested during the two
months. The tests were scored on a scale of 0 - 100. A mean scors was caleulated for
each student for all of the tests in the two month period. At the end of each raonth, sach
student’s scores were averaged. A comparisor of the scores was made betweep each
student’s final average for each month,

An attitude survey was used to test whether the stodents folt differemly toward
science and mathematics over the two month time period. The survey was rated on a

23



scalaof 1to 5. The scores of cach siudent were averaped to dulcrmine their attitude of
scienee and mathematics. The surveys wers completed ai the end of sach manth and wers
compared for any diffeiemces in atiitodes towards science apd rpathomatics over the two
momth period.

SuUmmary

In Chapter Three, the population, sample, and instrument of the siudy werc
outlined and discugsed. Comparisons of the mean test scores from tested objectives were
used to assces the differences in stodent achicvernent fevels in matherpatics and scicnce
whetr tanght separately and integrated.  Analysis of the scores would determine the validity
of the hypotheses cenmral w (ds study.  Stedents were surveved to determine any

differences in their attitudes toward s¢ience and mathematics learring,



Chapter 4
Anaiysis of the Data
introduction

This study gathered information to determine if there were significant differences in
the achievement levels of fourth grade students when taught infegrated mathematics and
science as compared fo being taugin the subjects separately. The fourth erade class at the
Seventh Avenue School in Haddon Heights were taught mathematics and science for ons
month as separate subriects and for onc month using the mrearated approach. This study
also examined any differences in male and femalc achisvement levels and any differences
in attitudes towards mathematics and science when taught with the two approaches. The
methods of measuring achicvement wees tests on the specific objectives of the lessons and
an attitzde survey. The tests for mathematics for January were supplicd bv the Open Court
mathematics series. The science tests were teacher-made following suidelines from Ranger
Rick’s Nature Scopes, The mathematics and science tests for February were teacher-made
following guidelines from an AIMS umt. The hypothesis stated that there would be mo
significant differences in achievement levels or atfftudes when the subjects were fausht

separately ot inteprated.
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Tests of the Hypotheses and Results

The data presented hag been  statisticajly anglyzed wusing a2  tTest to
detstrine any  differences  in the achievement levels of the fourth prade stmdents
when taught mathematics and science with the integrated and sCparats approaches. The
hypotheses being tested were:

1.3 There will be no sienificant differences i the achicvemens levels of the fourth
grade smdents m Seventh Avenue School in Maddon Heights when mathematics and
science  imstruction  are integrated a3 compared to being taught as  separate
disciplines,

2.} There wiil be no significant difforences in the achievement levels of males and
females in the fourth grade when science and mathematics e taughr as scparats
disciplines.

3.) There will be no significant differences in the achievemant levels of males and
females in the fourth prade using the integrated approach to science and mathematics.

4.) There will be no sighificant differences in the attitndes of the Fowih grade
students when taughr with the integrated approach or when tanoht the two disciplines
separately.

Presentation and Statistical Analysis of the Data Related to Hypothesis !

Hypothesis 1 states that there will be ne significant differsnces in the achievernant
tevels o the fourth rade sidents i Seventh Aveppe School m Haddon Heights
when mathermatics and science nstction  are mtegrated as compared (o being tauohs
a5 scparate disciplines. Tabje 1 sermmarizes the scores achieved during the month of
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January when the students were tanght mathetnanes and séicnce 38 separate subjects. The
mean ol cach test given was calonlated with the scores ranping from K2 81% to
26.81%. The combmed mathematics and science averages ranged from 83.43% 1o
97 14%, The class average for the month was 91.66% with a standard deviation of
4.19.

Tahla 1
Tests Scores and Mean Scores for the Fourth Grade Students

When Mathematics and Science Were Taught as
Separate Disciplines for the Month of January

| Nama i L Average
gy i 100 8B 92 92 | az it 40,14
IMaghan, 23 an a3 as ad oo | o 94,14
Itcbin 86 02 a7 ] 05 i g7 | 33 32,71
iKﬂtie B3 g8 24 L 82 ' a1 | 4m 82 57
Juig 55 as a5 a9 g3 | 10 | % 84.11
Andrew B3 o % 9y 96 | 98 | 93 3371
Kerri 100 108 g a8 85 1w | aG 85,86
Heather ) 83 an &1 78 o | w2 3.4
April a3 b 88 8% 85 97 93 9257
Magan 93 99 100 39 a7 a7 a3 46 46
Kate 86 85 71 g7 a7 8 a3 88 74
Jonzthan 103 1048 108 a8 a2 100 79 9571
Ryan 7 B2 89 g2 T 100 92,17
Christina h) 100 g2 99 100 100 By 37.14
Sarah 73 85 g3 84 a9 81 10 88 74

| Seoi &0 83 g2 a1 T ™ 26 96 .41
Sum of Scores 1325 1477 1468 1605 1474 1945 1469 1466.95
iean 2.8 g a3 o181 ) o431 | 9188 | sBE1 | 9136 § 9168
Sugn of 38 113082 | 128987 | 135827 [142583 | 135536 | 150405 |[434754 § 134685 85
Bum of Squares | 336244 | 84144 | TSi44 77544 [d7a75 | 48224 lgitet | 2eosn
S.0. for Populaticn 143 6.33 b.R7 4.16 B.48 147 g.18 4.05
= 0. for Sample 14.97 6.54 7.08 4.29 5.B8 as53 £33 A48
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Table 2 summarizes the scores achieved during the mond: of February when the
students were tanght integrated mathematics and science. The mean of each test given was
calculated with a range from 90.31% to 97.63%. The students’ combined mathematics

and science averages ranged from 82.8% to 98.6%. The class average for the month was
92.61% with a standard deviation of 5.03.

Table 2
Tests Scores and Mean Scores for the Foerth Grade Students

When Mathematics and Science Were Taught as an
Integrated Unit for the Month of February

Name i Average |
Amy 39 | g7 a0 54 83 265
Meghan 93 a5 100 a3 a3 8448
Raobin o3 84 100 94 BB 83.8
Katie 100 100 100 25 52 874
ulia g2 88 a0 a2 BY 2p.2
A rew a5 1G0 100 88 ag G4 4
Kerri 06 100 | 100 88 | 82 852
Heather 84 84 | 70 7S 8r 84
April a7 23] a0 85 B4 26.4
Megan 87 108 100 180 o8 98.6
Kate 24 1008 78 B85 tila] 838.6
Jonathan 1900 g7 83 100 g4 ag
Ryvan 83 68 an o> oA Q5.4
—hrislina 1048 100 e 25 82 954
Sarah 100 1e0 g8 110 S 5.4
Scott 73 ic0 75 8D 86 828
Sum of Scores 1485 1962 1450 1446 1445 1451.3
Maan 835 19763 | 9125 | 9038 90 92.61
Sum ot S5, 1406062 | 152658 | 124814 (137482 11308895 137613.2
Sum of Squares 678 [167.75 | 1589 1799.75 [137.44 § 37994
5. D far Population &5 3.24 0.97 7.07 542 4.587
5.0, for Samble 6.71 3.24 10.28 7.3 .53 5.03
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Chant 1 shows the companison of individieal means for January and Febmary. In
January, mathematics and science were faught as sepazate disciplines. Inm Februav,
mathemaiics and sclence were tanght as an itegrated unit. The mzans for most individuais

were slightly higher for the integrated unit, as shown in this graph,

Chart 1

Comparison of the Individual Means When
Mathemaiics and Science Were Taught Separately
in January and Integrated in February

1007
90
sodlll 1
701

sofle iF

50

404

30

o4

olllE

T Separate Integrated
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Chart 2 shows the comparsen of the class means for Jammary and Febmary, In

Jammary, mathematics and science were taught as separate disciptines. In February,

mathematics and science were tanght as an micorated wnit. The class mean for the moenth

of February, when mathematics and science were taught as an frteprated wnit are slighthy

January’s mean was 91.66 and Fobroary’s mean was

4luaTy SCOICE.

higher thar the J

9261,

Chart 2

en

Comparison of the Class Means Wh

Mathematics and Science Were Taught Separaiety

and Integrated m February

in January

100,

O - R S g L S

S n“luMl.!ﬂlHIle..lﬂ\n“n.WHuMWH“..Wlﬂujl = 2
o = = == - ==
o W ~ O v o 0y
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The t-valuc calculated, as shown in Table 3, was -0.58 with 30 deerees of
fresdom. The absoluic valie of the t-value, (.58, falls between the positive and
negative critical valee of 2.042. Although there s a slight increase m achievement
levels shown from Fanuary 10 Febroary, Hypothesis 1 can be accepted as there were no
significant differences in the achievement levels from January to February when
mathematics and science were taught separately or integrated. The increase could sigpify z

trend and could be investigated farther.

Table 3

Results from a t-Test for Independent Samples Companing
the Mean Scores of the Fourth Grade Students When Mathematies
and Science Were Taught Separately in January

and as an Integrated Un:it in February

Statistic Vatua
MNumber of scores in group eng - Janyary 15
Sumn of scores in group one 1486.55
Mean of group cne g1.48

Sum of squared scores in group one 184658585

SS of group cne | 287 89
Number of scores in group two - February 14
Sum of $Cores ih group two 1481 8
Mean of group two 92.51
Sum of squared scores in group two 13761317
55 of group two 375.84
tvalue -0.58
Deqgress of freedom{d} o ]
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Presentation and Statistical Analysis of the Data Related to Hypothesis 2

Hypothesis 2 states that there will be no significemt differences inm  the
achievement levels of males and females in the fourth srade when science and
mazthematics are taught as separate disciplines. Table 4 shows the mrean scores and the
tvalue of the male fourth grade students compared to the ferpale fourth grade students for
the momnth of January.

Table 4

Results of a t-Test for Independent Sampies Companng the
Mean Scores of the Male Students to the Female Students When
Mathematics and Science Were Taught Separatzly in January

Stafistic Malue |
Number of scores in group one - males 4
Sum of scores In group ons T
Me=zn of group ohe az
Sum of squared sceres in group ane 5380396
55 of group one 4736
Mumber of scores in group two -females! 12 |
Sum of scores in group two ; 1088.55
Mean of group two 91.250
$Sum of squared scores in group two 100781 88
':SS of group two 214.3
-t—va[ue -3
Degrees of freedomi{d) 14
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The i-vaiue, shown in Table 4, was calculated at 0.18 witl 14 degrees of freedom.
The t-value falls hetween the positive and nepative oritteal valus of 2.624.  Therefors,
tTypothesis 2 can be accepled as there are no significant differcoces belween male and
female achicvernent wWhen raathematics and solence are talpht separatety.

Chari 3 shows the comperison of the males” group 1ocan scores aud the Fomates’
group mean scores for January. The mean scores of the males graup is slightly higher than
the mean scores of the female group when mathetmatics and science were {anginl separately.

Chart 3

Comparison of the Mean Scores of the Male Group to the
Female Group When Msathematics and Science

Were Tanght Separately in Jannary

2.0
918
a81.8
g1.4
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Presentation and Siatistical Analysis of the Data Related to Hypothesis 3

Hypothesis 3 states that there will be no siomeficant differences m the achicvement
levels of males and females in the fourth orade using the ngeprated approach 10 scicncs and
mathematics. Table 5 shows the mean scores amd t-vziue of the malte fourth grade

students compared to the females fourtk arade shedents for the mowrth of February.

Table 3

Resuits of a t-Test for Independent Samples Companng the
Mean Scores of the Male Students to the Female Students When
Mathemaiics and Science Were Taught as an lotegrated Umit in Februarv

Statishc Valus
MNumber of scores it group ane - males 24
Sdim of scares in group ane elntalle]
Mean of group one B2.15
Suim of sguared sCores in aroup one 34084.76 |
52 of group one | 12826
MNumber of scores In group two - females 12
Sum of seores in group twe Fo111aR
Mean of group bao 82.77
Sum of syuared scores jngroup twe 103518 41
55 of group two : 28055
t-value | .21
Degrees of freadom{d) 14
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Chart 4 shows the comparison of the male grotips’ mean scores and the females’
group mean scores for February. The mean scores of the female sroup is skghily higher
than the mean scores of the male proup when mathematics and science were taught as an
utegrared uoit. Though there were no sientficant differences m the achievement levels, this
could be stadied farther to see if there is a trend.

Chart 4
Companson of the Mean Scores of the Male Group to the

Female Group When Mathematics and Science
Were Taught as an Integrated Umt 1n February

;928
926
a92.4
@22
82.0-

For Febroary, the t-valie, shown in Tabie 5, was calcatated at -0.21 with 4
degrees of frsedom. The t-vaine falls between the positive and nepative critical valne of
2.624. Therefore, Hypothesis 3 can be accepted as there are no significant differences

between male and female achievernent when mathematics and science are taught with the

mitegrated approach.
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Presentation and Statistical Analysis of the Data Related to Hypothesis 4

Typothesis 4 states that thers wiill be no significant differsmces in the attitudes of
the fourth erade stedents when taueht with the imicerated appreoach or when taushi the two
disciplines separatety. Table 6 shows the results of the combined mathematics and science
amitude simvey scores.  Ths survey was bassd om a Likeri-typs 1 w0 5 scale and then
averaged for each shident. As asen in Table 6, most attitndes did increass when the

studenis were taught with the integrated approach fo mathematics and science.

41



Table 6

Resuits of the Attiude Survey Given When Mathematics
and Science Were Taught Separately and When
the Disciplines Were Integrated

i Separately Inteqrated _J
| Math and Science | Math and Sr.:iam;e%
MName : :
Amy | 5.4 4
Meghan 5 A%
Rtsbirt 4.3 4
Katie 39 r 42
Juiz 43 ! g
Andraw 4.2 i G435
Karr 43 AT
Haathar 545 5.8
Aprit a4z 4.1
Megan 4 35 4.5
Kate 4.9 4.2
Jonathan 35 41
Eﬁyan 45 4.4
IChristina ! 4,37 _+8 ,
Sarah | 4.27 42 i
Scott 35 10 '
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Table 7

Results of the t-Test for Independent Sampies
for the Attitude Survey Given When Mathematics and
Science Were Taught Separately and Integrated

Statistic \atue
Mumker of scores in group one - Separately 16
Surn of scores in group one Ga.44
Mean of group one e 4.03
Sumn of squared scores in group cne 281.67
SS of grous one 214
iNumI:)er of scores in goup two - Integrated ;18
Sum of Scores in group bwo . EBA
Mean of group two | 425
Sum of sguared scores In groun two Z81.07
5SS of group two Lad
tvalue -1.93
Degrees of freedom () ac |

The t-vahie calculated from Table 7 was -1.93 with 30 dJegrees of freedom. The
absolute value of this t-valus, 1.93, falls outside the postive and negative critical vakie of
1.697. Ouwt of 16 scores, there was an mcrease in 12 individual scores. Thersfors,
Hypothesis 4 is rejected that there are no siondicant differences im atiihdes when
mathsmatics and scienge are taught separately or inteprated. The increase in positive

aritndes might account for the slighily higher achievement levels n February.
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Summary

This chapier presented the data collected from tests and an attitode survey given o
a fourth grade class. The data was collected over a two month period, from January to
Febroary. The students were taught mathematics and science as separate subjects for one
mornih and inteprated for apother monsh.

An amalysis of the data was done in order to accept or reject the four stated
bypotheses.  t-Tests were performed fo determine if aoy significant differences existed
between the mean scores. Although there was a slight increase in achievement from
January to February, after analyzing the resulis of these tests, & was foumnd that Hypotheses
1, 2, and 3 were accepted.  After analyzing the t-Test comparing the students’ attitudes for

the two months, Hypothesis 4 was rejected.



Chapter 3
Conclusions and Recommendabions

Summary of the Problem

The purpese of this study Wwas to deterntine 4 there were any differences in fourth
orade student achievernent levels when smdents were tapoht mathematics and science as
geparate disciplines or when the subjects were taught I an micgrated manner. Tios study
aliempied to determine whether there were sy differenoes w male and female
achicverment Jevels when tamoht the disciplines separatety or intzgrated. This study also
atlempled io determing apy differcnces in the aititudes of the foret: grade studenis when
tangrhit wnth the two different teaching mathods.

Suwmmary of the Method of Investioaiion

A heterppeneous fourth prads class was selected for this study, resulling in a total
of 16 students participatmg. For the month of January, science and matbemalics wers
taueht fo the studenrs as separate disciplines.  For the month of Febmary, science and
mathematics were taught with an integrated approach vsing an ADMS wnit.  The tovo nmts
were desipned ind anatyzed so that the levels of ditRenlty of the units were similzr. The
studenis were tested oo cach objective taught, and the mesns of the stodents for =ach
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month wers comparcd. The stidents also completed an attitude survey to dstermine il
there were any differencos i attitudes ovexr the two month perind.  An analysis  Wasg
vompleicd using 1-Tests to determine any differences in the achicuement levels or attitudes

of the students. The resulis from the Tests were studed and compared.

Summary of the Findings and Conclusions

Hypothesis 1, which siates that there will be no significant diffezences @ the
achievement lovels of the fowth srade smdents in Seventh Avene School in
Haddom Heishis when mathematics and science  imstmetion  are  integrated  as
compared to being taught as separate disciplines was analyzed using a 1-Test The
r-value was calculated as -0.58 with 30 degrees of fieedom. This vahe falls between the
positive and negalive critical vatie of 2.042. Even though the students showed a slight
merease in scores from January to Tebruary, Hypothesis 1 3 sccepted as there wore no
significant differences in aclicvement levels when science and mathematics wize tanght
separately or integrated.

Hypothesis 2, which statcs (hat thare will be no significant differences in the
achicvement levels of males and famates in the fourth grade when science and mathematics
are tanght as separalc disciplines was apalyzed using 2 t-Test. The t-value was
caloylated as 0.18 with 14 degress of freedom. The crfics]l vame determined was
2.624. Since the -valuc of 0.18 falls between the positive and negative crifical value,
Hypothesis 2 can be accepted as thers were no significant dfferences in echievement levels
hetween males and females when 1aughl mathetnatics and science as separate disciphines.

Typothesis 3, which states that there will be no sigoificant diffexences in the
aclsevement levels of males and females in the fourth evade nsing the integrated approach
1o science and mathematics was analyzed using a t-Test. The t-vahe was calculated as
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-0.21 with 14 degrees of freedom. The critical value was determined at 2,624, Since the
t=valuc falls between the positive and nepative critical vahie, Hypothesis 3 can be accepiod
as there were no significant differences in the achicvement lovils in males and females
when science and mathemnanvs were tanehi using the integrated approach.

Hiypothesis 4, which statss that there will be no signilicant dilfercmces in the
attitvdes of the fourth grade stndents when, tanght with the toteprated approachk or when
taucht the two disciplines separately was also analyzed using a t-Test. The resulig show a
t=valog of -1.93 with 30 Jemress of freedom. The ciitical value determined was 1697,
Since 1.93 falls outside of the positive and negative critical value, Hypothesis 4 can he
rejected that there are no significant differences in e aftihdes of the fourth grads students
whent tanght with the mwieprated approach of when taught the two disciplnes scparatcly.
The attitudes increased in February when mathematics and selence were tazoht o8 an

inteerated vmt.

Implications

The acceplance of Hypothesa 1 says that there were no significant differences in
achievement when students wers taught mathematics and science separately or integwared,
The literatere reviewed for this study does not apree with that findmea.  This conld be
hecimss of the small class size. With the amount of individuzl aitention that the studemts
receive in ihis smalt class, they rarely fall behind. When comparing Table 1 and Table 2 in
Chapter 4, the individual scores of the students did increase, as seen in Chart 1. Even
thoush the scores toersssed fiom January to February, it was not significant enough o
show any differsnces when using a -Test.

The acceptance of Hypothests 7 sgyy that there were no significant differences in
the achievement of miales and females when taught mathematics @md science #s scpardte

47



disciplines. The mean for the monath of January for males was 92,0 and for Reanales was
91.55 The mean for the males was slighty hisher than the fomales when scicnce ad
mathematics Were tanght as separate disciplines. Another study with 2 class of males and
females more svenly disnibuted may come up with a different regult.

The acceptance of Hypohesis 3 says that there were no sigraficant differences in
{he achievement of males and females when taueht mathematics and science witli the
integrated approach. This does not support the lilerats reviewed for this smdy. For the
monih of February, the mean for males was 92.15 and for fomaics was g2 77. The mean
for the femalcs was slishtly higher than the males for the month when geience and
mathegatics were laught with the integrated approach. Again, cliss size and the fact that
there werc only 4 males and 12 fomates wsed for s stady corid be the reason for this
finding. Fhe differences were 30 small that mors testing would reed to be completed o a
¢lasa with a more cven distribution of males and females.

Hypothesis 4 was rejected as thers were no mgrdficant dilforences in atfitudes whet
matiiematics and science were taught separstely or integrated.  Table 7, in Chapter 4,
shows the Tesulis of the t-Test fom the attitude survey for Jamuary and February. The
sesyilts show a significant increase in alliindes when the shudent wers taughy scrence and
mathematics with the integrated approach. This could also be {ue to the interest level of
the wit.  Although the students were iterested in the unils tanoht in January when the
disciplines wery: taupht separately, they were cloary very excited about the feod unit taught
in February when the two disciplines were infeerated.  The increase in attiiudes could
account for the sheht increase in achicvement lavels.

The study showed that the fernale means and attitudes Jurensed when science and
mathematics were fanght in the integratsd manner. Thoush the increase in the mean was
mimitnal, this trend could be further studied. A study could be conducicd across grade
levels focusing on female achievement to deterzine whether the inreprated approac: i8
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more benefickal to female gndents.

Recommendations for Future Study

Bascd on the lindngs from ihis stedy, the following are recommendaiions for
ftars study:
1. Thes stody okl be condusted for 2 longer peried of time.
2. This stady could be conducted comparing two or mars separate classes
al the same grade Iovel.
3. A larger and more diverse sample of students could be vsed to make
this study more valid and reliable.
4. A smxdy conl be condoered to fogther reseapch the nerease in
achievement levels and attitndes of the {emale studsns.
5. Thig stedy eould be copdugted soross srade levsds fo comypace

differences at different siages of child development.
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APPENDIEX A

TESTS GIVEN FOR MATHEMATICS AND SCIENCE
DURING THE MONTH OF JANUARY
WHEN THE DISCIPLINES WERE
TAUGHT SEPARATELY



TFest contimmed on ne paee
Name

Use inverse operations to find the values of x in the
ordered pairs. (The first one has been done for you.)

3
vy {x, 0), {x, 7). {x, 19}, (x, 56), (x, 97)

y  (x 3),(x, 7), (x, 8),(x. 9, (x, 3)

004

v {x, 27), (x, 18), (x, 21), (x. 15), {x, 9)

Complete these charts.

& r—@-by 5. I‘@Py 6 I—@by ;
X Y X Y x y |
4 10 3 0
12 3 15 4
8 7 36
15 45 16
54 0 7

LA
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MName

Complete these chagls,

7. r—@-by ‘ 8. x— X 10 pemy 9. x
X Y I x ¥ ® i
i 50 : L7
5 | 100 : 9
- 23 &0 8
106 20) . 80
132 70 2

—_—
10. x—@wy 11. .::y 12, . 1—@-»y
x|y x|y IR
50 0 BE
100 4 i
&l 30 16
200 9 |18
70 15 1 B
Find the function rules before vou complete these charts.
13, | = Y 14. | ¥ ¥ 15 | x Y
x y x v T v
3 | 11 (0 30
214 | 57 5 5
& 12 Y 0 1
83 98 |
36 40 163 | 336 | 336

32
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Name _.

Test cntmued on ekt pase

Use inverse operations to replace each x with the correct
number. {The first one has been done for you.) Then make
a graph for each set of ordered pairs.

1
y o (x 3, (x, 9, (2, 18), {x, D), (z. 19)

y  (x,9), (x, 12), (x, 18), (x, 16}, (x. 14)

y {3, (x 7) (x 0), (x, 12), (x, 10)

y  (x9, (x 0), (x, 8). (x, 1), {x, 5)

bob

20

10

16

14 |

iz

10

a

J g 4 g 2 10 12 14 16 18

Copyright @ Open Coun Publishing Company 53
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MName Teat coptimird appest page

Use inverse operations to replace each x with the correct
number. (The first one has been done for you.) Then make
a graph for each set of ordered pairs.

D

1 x A(@» . —@ y (2, (x 10, (x, 17), (x, 14)
5 x ~@-» i —@> v (x, Q). (x 15), (x, 5), (x, 10)
5. x
- @

(x, 4), (x, 6), (x, 9, {x. 13)

RO
n —@» y  (x 8, (x, 8), (x, 4), (x. 3)

| f *

18 ;

20

16

14

12

10
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Mame

Do these problems.

. Pick a number between 0 and 10 for the

value of x. Make an ordered pair of the
aumber you used for ¥ and the value
af y.

. Find 2 maore ardered pairs for the same
funetion.

25

20

. Graph the 3 ordered pairs you have
found.

. Look at your graph. Fick a point that has
4 as its first (sideways) coordinate and is
on the same line as the other 3 points.
What is the second coordinate of the
point you picked?

. Look at your graph. Pick a point that has
17 as its second (up-and-dowm) coordi-
nate and is on the same line as the other
points. What is the first coordinate of the
point you picked?

. Replace x and y in these ordered pairs
with the correct numbers:

(4, v}, (x, 17)

Capyright 18 Oper, Court Publishing Company
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Name

Test contioned o e page

Salve. Watch the S1gNS.

1. 28+ =7 10
2. —3=29 11
3.8X 7= 12.
4. .+ B=17 13
5, — "+ 4= 14
6. — =5+ 8 15
M= X4 16
3 15 — 9= 17
9. ~h=19 14
7. 8 3s. 16
plll+ =7
4. 4 4. 16
+ 8 - &
7. 15 8. 3
- B + 9

.. 8=
L9+ =13
_ —49=
. +e6=U1
BT
=419
Ll - =
L3 B=
LE X = od
k- T
+3
. 9754
43, 13
- 4

19 ___~5=7

206 +7=___

7. 18 - 9 =

23 —7xE

23,049+ =7

24 8+ 4=

5. 12 —___ =

M. o X B 37

a7 IB=09 = __.._
10, 7)42 1, 5

4

15, 9 46, 20

+ 8 — 14
30. 8764

30

2E.

29.

3a.

31.

32

a3,

_—t+ 6=13
14—__ =10
bX bHh=
— 9=
6+ __ =19
=4¥ 4

— =45+ 6
. X 6=136
LI9+ =123

Copyright & Opzn Court Publishing Company



Name

Solve. Watch the signs.

1L23-_ =5 0. . X 2=18
2.36+_ =49 11. 32+ ___=4
.8xa=__ 12 +4=12
a16+___.=4 1312 —-8=___
5 —13=56 4. 7% 7= ___
6. . X 6= 54 15. . =4 X5
7.35+7=____ B +9=18
6.5+ ___ =135 17. 16 — 8= ____
9. . =—6=7 1B, X 7=13h
3. 7 3. 11 39. 19
X8 -2 -z
a2, 13 3. 8 4. 7)49
.9 x8
7, 15 4. 8§ 9. 16
= +4 — 7

i|
|
\

Copyright @ Oaan Ceurt Fublishirg Company

19, 64 +-8=_
20. 11 — 3= __.

7. ___ + 9= 1A

.14 -_ =6
25,9 4+ 2=
% .. —9=4

27. 24 - 3=___

40. 9736 4. 9
9

45 9 6. 20
+7 - 16
50. 8V 56
a7

28

29,

30.

31,

32.

33.

34

35

L AIX 6=
9+ =15
24 +-__ =6
8+ __ =13
— X 9= 38
17 - =8

b+ ___ =2§

L9+ =12

e X 7= 28



Test contnmed on HexT fu
Name ;

Look at the graph. What are the coordinates of these points?

1. A 1. D
2 8 s, F
. 6. F

et
th

—
(1%

—
tax

—

[
i
i
E

j———
-
o

-
=
-

Ja o

[ 2% T A TUR S - T S e R o

F

w

—

0123456?8';'101112131415

58
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Mame

Test conimusd o6 oot puge

. 13 A= I
¢ i
1. 9 ;’ﬂ’ﬂﬂ/—' = ,;f”f =
12, d—.—» e 16 L Hez
What is a possible function rule for each of these?
— — Solve for .
B xd ? ry ld.x—®-by 5. 47 - 5= n
t
x |y X |y 6. %5 =45 _
4 8 7 U )
5 110 4 | 11 e =3 —
2 4 20 27 s 19 — g = 11 ___
i 1 14 | 21 9. n ¥ 6 =18

Add or subtract. Watch the signs.

21. 847 2. 741 23, 315,806
+ 434 - 99 — 33,807

0. 3 x5 =n.

2a. /4,318
+ 37,782

25, If Mark saves 37 a week, how much will he save in

7 wesks?

26. Jesse lives 3 kilometers from school. Megan lives 1 kilo-
meter from Jesse. How far does Megan live away from

school?

27. Trcia’s 20th birthday was in 1988. What year was her

10th birthday? .
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MName

Tell whether each angle is a right angle.

28.

-

For each pair of lines, tell whether the lines are parallel,
perpendicular, or neither.

30. 31. 32,

How many lines of symmetry can be drawn in each figure?

33. 34.

&0
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Mame

ate

Science- Desert test

i. Name three things that make a desert a desert

I

How much rainfall do deserts get?

%]

. How many major deserts are there?

4. What is a hot desert? Give an example of 2 hot desert,

- 1

5 What i a cold desert? Give an example of 2 ¢old desert.

6. Mame two things the wind does to change deserts.

7. Name two things water does to change deserts.

al



Name #

Date

science-Desert plants quiz

Use the following words 1o fill in the blanks. Use capitals where needed.

colorful smaller toll up

animals drought moisture

growing taproots hairs

dry bloom chemicals

slesp

1. Desert plants have openings on their leaves.
2. Plants their leaves during the day.

. Desert plants lose their leaves duning a

LF

4. on leaves reduce loss by breaking the
force of the wind.

5. Spines on stems protect plants from

6. grow more than 100 feet long.

7. Some plants give off 10 keep other plants from
nearby.

8. Some seeds during spells,

9. When plants . the desert changes into

fields.



MName

Date

Science-Deserts-1nit Questions
1. Name two characienstics that all deserts have in common.

2. Are all deserts hot? Explain yvour answer,

L2

. Mame two cold deserts.

4. Hpw do wind and water create desert landforms?

5. What is the difference between a hot desert and a cold desert?
6. What do camels store in their humps?

7. Name three ways gnimals eséape desert heat.

8. What ars the two largest deserts in North Amenca?

8. Name two things peopie do that hurt deserts.

10. Descnbe four ways plants have adapted to living in the desert.
1 1. What is the largest desert in the world?

12, What hzppens when desert lands are over-irrigated?

13, How 15 a ptava formed?

14 How are mesas formed?

15, What is an oasis?
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APPENDIX B

TESTS GIVEN FOR MATHEMATICS AND SCIENCE
DURING THE MONTH OF FEBRUARY WHEN
THE DISCIPLINES WERE INTEGRATEL






Test contimmed on next poge.,

Name

Date

Science - Food Quiz
Answer the following questions in complete sentences.

1. Why do you need breakfast? Tell two reasons in your answrer.

2. Why is food important to people? (Do not use the same answer from number

one.}

3. How does lack of food affect vou?

4. What 1s in food that helps us be healthy?
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5. Complete the food pyramid. Label each seciion with the group name and tel]
how many servings you should have from each group. List twe examples of food

from each group.

Meczf‘-% fish

dnf Bftme: cfj-js
Qrd nut®

..,?-3 5eru'rr?ﬂ$

baeon [ chicken

\

4

\

a7



Test cominned an nex page.

Name
Date
Science - Fair Shares

Solve the following problems. Show all of your worlc Put any pieces in
fraction form.

I. You have 67 pieces of candy. How do vou split it fairly between four people?

tach person would get

2. You have 102 pieces of candy. How do you split it fairly between four people?

Fach person would get

3. You have 73 pieces of candy. How do vou split if fairly between four peaple?

Fach person would get

<. You have 25 pieces of candy. How do vou split it fairly between four people?

Fach person would get

5. You have 17 pieces of candy. How do you split it fairly between four people?

Each person would pet
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6. You have 39 pieces of candy. How do vou split 1t fairly betvwcen four people?

Each person would get :

7. You have 82 pieces of candy. How do vou spht 1t fairly between four people?

Fach person would get

8. You have 123 pieces of candy. How do you splhit it fairly batween four people?

Each person would get

9. You have 111 pieces of candy. How do vou spht 1t farrlv batween four people?

Each person would get

10. You have 96 pteces of candy. How do vou split it fairly between four people?

Fach person would get :
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Test contimued oo next page.

Name

Date

Science - Apple Experiment

As we experiment, answer the following questions in complete sentences.

1. How did the mass of the apples change after four days?

2. What did the apples lose? Where did 1t go?

3. Did any of the apples gain mass from one day to the next? Why?

4. Did the chopped apple lose more moisture than the peeled zpple? Why?
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5. Why did the unpeeled apple lose so little moisiure?

6. What other frusts might have similar results? Why?

7. How ig the moisture in foods. such as apples, important to cur bodies?
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Test comtinwed va heit page.

Name )

Date

Science - Blue-Ribbon Lunch

1. What is a blue-ribbon lunch? List how many servings you should have trom

each food group.

2. On the following menu, list the foods for a blue-ribbon lunch and put the

serving numbers in the correct boxes.
|

Menu for Biue-Ribbon Lunch ' Bread | Vegetable:  Fruit Milk | Meat . Sweets

3. On the following menu, list the foods for a bad lunch and put the serving

numbers in the correct boxes.

Ment for bad lunc Bread |Vegetable! Frut |  Miik Meat | Sweets |




4. On the following menu, hist everything you had for tunch today and put the

serving numbers in the correct boxes.

Menu for today's lunch

Bread

Vegetable

Fruit

Mitk

Meat

Sweets

5. Last any changes you can make in your lunch from today to make it a

biue-ribbon lunch.
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APPENDIX C

ATITIUDE SURVEYS FOR
JANUARY AND FEBRUARY
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January Attitude Survey for Math and Sciance

Date - January 31, 1897

Name

Math

Tes

Sometimes

g

| iked zolving functions.

3

Hliked solving basic fact problems.

| liked graphing.

| liked estimating.

} liked solving word problems.

} liked multiplying by factors of ten.

| fiked working with a pariner,

| fiked working with a group.

Science

Yas

aomelimes

3

| liked learning about desert lkandforms.

| liked learning about desert animals.

| liked learning about deserl plants.

| liked writing the coyote story.

i liked writing the plant report.

! liked writing the animal report,

| iked making a desert scene.

| fiked working with a partner.

| liked working with a group.

| liked telling the class what | knew about deserts.

T




February Attitude Syrvey for Math and Science

February 28, 1897

Name

Math

Yes

Sometimes

No

3

| liked measuring mass.

| liked learning fractions.

! liked graphing.

| liked estimating.

| liked solving word problems.

| iked finding percentages.

| liked working with a partner.

| liked working with & group.

i liked Tinding averages.

Science

Yes

Sometimes

No

| liked learning about the food pyramid.

| liked learning why we need food.

| liked learning about the fat content in food.

| iked making the food pyramid.

| liked comparing food packaging.

| liked the apple experiments.

| liked collecting and recording data.

| liked working with a partner.

| liked working with a group.
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