








A Study of Teachers 1 Emphasis of the Objectives

of the

Grade Six Mathematics Program

by

Dennis Fewer, B. Sc. B. Ed.

A thesis submitted in partial fulfillment
of the requirEments for the degree of

Master of Education

Department of Curriculum and Instruction
Memorial University of Newfoundland

January 1983

St. John's Newfoundland



ABSTRACT

The primary purpose of the study was to deter­

mine which mathematics objectives teachers emphasized at

the grade six level in Newfoundland and Labrador elementary

schools and to analyse the results in terms of basic skill areas de­

fined by leading professional mathEmatics groups. A secondary purlX)se

was to determine on which of the anphasized objectives teachers spent

the rrost arrount of instructional time and which areas of the curricu­

lum were emphasized most. Also examined were the primary

methods used by teachers to plan their mathematics program,

the difference in emphasis between high and low cognitive

level obj ectives, and the effect years of teaching experi-

had on the nature of obj ectives emphasized.

Twenty school districts in Newfoundland and

Labrador were selected at random and from these districts

120 grade six teachers were selected at random. The

teachers were sent a questionnaire to collect data on the

experience of the teacher and the primary method they used

to plan their classroom program. The teachers were also

requested to complete a 78 card sort in order to obtain

data on the objectives that were emphasized during the

1981-82 school year. Each of the 78 cards contained a

test item which represented an objective included in a

grade six mathematics program. Complete sets of data

were returned by 56 teachers.
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The four objectives most emphasized by grade six

teachers in the sample dealt with skills used in computing

wi th fractions. Other obj ectives involving fractions also

ranked highly by the teachers in the study. Compu­

tational types of objectives generally received high rank­

ings, with division of whole numbers being ranked fifth.

When the data were analyzed in terms of instructional time

spent it was found that the most amount of instructional

time was spent on operations with fractions, specifically

subtraction, mul tiplication and division . Division of

whole numbers was ranked fifth.

Wi th respect to high and low cognitive level

items, a significantly higher degree of emphasis was given

to low cogni tive level items than high cognitive level

items.

The data collected on method of program planning

insufficient to allow analysis. However, from the re­

spondents only six indicated they used the Newfoundland K-6- i\1athematics

Bullet in as their primary means to plan their program.

With respect to the content area being empha­

sized, number concepts, operations, and problem solving were

rated much higher, and therefore received higher ranks than

the geometry and measurement content areas. There was

significant difference in the rankings between teachers with

different amounts of teaching experience.
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Some suggestions for further study were given

at the conclusion of the report. These related to de­

termining if there were sufficient instructional time

allocated to mathematics, the effects a decrease in em­

phasis on computation would have on overall mathematics

programming, and a question related to the need to em­

phasize fractions as much as indicated by the report.
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CHAPTER 1

INTRODUCTION TO THE STUDY

Mathematics curricula at the elementary level

have, in the last two decades, undergone substantial re-

form. The initial reform was, to a large extent, a re-

sponse to Sputnik and the desire of the United States to

succeed in the space race. Suydam and Osborne (1977)

stated that:

The flight of the Sputnik in 1957 resulted in
an acceleration of federal funding that allowed
the foundation to begin the process of curricu­
lar reform on a larger scale. (p. 15)

The reform included the addition of new content

areas at the elementary school level accompanied by teach-

ing approaches directed towards students' comprehension of

the mathematics being taught. Additions and major changes

to the mathem.tics program included topics in metric and non-metric

geometry, graphing, elenentary statistics, different base systens,

set notation, and problem solving. The objective of these

changes was that students would become more mathematically

competent by completing a comprehensive mathematics pro-

gramme. It was also thought that students would comprehend

more mathematics, enabling them to become more adept at

problEm solving. (NACX)ME, 1975) The early changes in content of the

mathematics program were all linked to the eventual goal

of curriculum modification, that being the push to



produce graduates highly trained in mathematics and the

sciences. This was evidenced by the major funding allo­

cated toward the substantial revision of mathematics pro­

grams in the United States during the post Sputnik years

(Suydam and Osborne, 1977). These changes were planned

at the national level through large scale curriculum pro-

j ects in the Uni ted States and eventually implemented at

the state level. However, the inclusion of different

mathematical content and the new approaches may not have

been implemented to the extent that many mathematics edu­

cators thought. The National Advisory Committee on Mathe­

matics Education (NACOME, 1975) studied the issue of

mathematics curricular reform implementation. They raised

doubts about the extent to which the so-called "new"

mathematics was actually implemented. They made particular

reference to the problems that existed at the elementary

level. Their conclusion suggested that teachers at the

elementary level continued to emphasize what they knew best

and felt they could best teach, specifically computational

skills with whole numbers, fractions and decimals.

On the Canadian scene, it appears from the

se arch that has been conducted that the effect of the reforms occurring

in the United States also were felt in this country.

Robi taille and Sherrill (1980 ) replicated a study per­

formed in the United States by Price, Kelley and Kelley

(1977), obtaining information about teachers of mathemat-



ics and the teaching of mathematics. The study, conduc­

ted with 2144 elementary teachers in British Columbia,

supported the results of the study by Price et al. Robi­

taille and Sherrill concluded that the same trend existed.

"Teachers of mathematics and their classrooms have changed

far less in the last 15 years than had been supposed."

(p. 25)

In addition, Price, Kelley, and Kelley (1977)

noted that curricular objectives rated most important by

teachers were those concerned with traditional topics

such as computational skills. Newer topics, such as

geometry in the elementary school, were seen as being of

less importance.

In Newfoundland, over the last two decades,

mathematics curricula at the elementary level have under­

gone similar changes to those occurring in the Uni-ted

States and other Canadian provinces. New textbook adop­

tions in mathematics have incorporated the content changes

and approaches that have been the trend in the United

States. Little evidence, however, exists which indicates

whether or not these changes have been implemented at the

classroom level. Only limited statements can be made

about current trends and practices of the mathematics pro­

gram and its teachers and these are usually based on opin-.

ions and lack a research base.

In 1977 the Newfoundland Department of Education,

through the guidance and direction of the Provincial Mathe-



matics Curriculum Committee, directed a sub-committee to

develop a comprehensive guide of the mathematics obj ec­

tives for the Provincial K-6 Mathematics Program. The

Committee' s main task was to provide a guide that would

serve as an indication of the direction and emphasis that

should be given to the mathematics curricula at the ele­

mentary level. The changes in the content and approach

suggested by various mathematics professional groups, such

as the National Council of Supervisors of Mathematics

(NCSM), formed the foundation for the guide and provided

the framework for i ts organization. The extent to which

teachers of mathematics use the gUide aid in determin-

ing the obj ectives of instruction for their classroom is un­

known.

Information on what aspects of the mathematics

program are being offered at the classroom level is impor­

tant for a variety of reasons. If the goals suggested by

the Department of Education are not being met, then efforts

need to be taken to ascertain if the provincial curriculum

is being implemented in the expected manner. When problem

areas identified, then efforts can be made at the Dis­

trict and classroom level to have them corrected. At the

District level the information could be useful to program

coordinators whose role it is to assist in solving problems

in the mathematics education area.

This study of the mathematics objectives at the

grade six level was directed towards answering the follow-



ing questions:-

What mathanatics objectives do teachers emphasize rrost at the grade
six level?

On which Emphasized objectives do teachers spend the !lOst in­
structional time?

Is there different Emphasis given to high and low cognitive level
itEmS?

Do teachers who use the provincial mathEmatics bulletin Emphasize
different objectives than teachers who do not use it?

What is the emphasis on each major content area?

Is there a relationship between teaching experience and the content
areas being emphasized?

How do the areas being Emphasized by Newfoundland teachers compare
with those recomnended by various mathEmatics education groups?

There is , at present, a lack of information per-

taining to how teachers in Newfoundland view the mathematics

program and the types of objectives that they stress wi thin

the mathematics program. From reviewing the literature of

the last five years it was concluded that many schools in

other areas of North America were pressw~ed to orient their ~chool pro-

grams to basic skills. Gibney and Kearns (1979) suggested that

this movement caused rrost schools to define basic nRthanatics in terms

of the "barebones" technical skills of simple arithmetic

operations. Other studies, such as that conducted by Stake

and Easley (1978), found that the elementary rna thematics

curriculum was traditional and dedicated to helping

children learn to compute. Reports, such as Priori ties

in School Mathematics (NCTM, 1981), suggest schools



should do more than just teach computational skills. From

these studies information pertaining to the objectives

being stressed by teachers can be evaluated and possible

directions for curriculum revision and inservice education

determined.

Suggestions arise from the literature giving in­

dications of the type of mathematics curriculum that should

be implemented at the classroom level. Areas of content,

beyond computational skills, have been identified from many

symposia and conferences. Several groups of mathematics

educators have suggested specific content The

National Council of Supervisors of Mathematics issued a

posi tion paper in which they identified 10 basic areas of

the mathematics curriculum (NCSM, 1977). Whether or not

what occurs in mathematics classes in Newfoundland fits the

description given by Stake and Easley, computational skill

oriented, or fits that given by NCSM, broad content area

oriented, remains an unknown. Information of this nature

is important when inservice programs , mathematics curricu­

lum evaluation, or other types of program improvements are

being planned. Obtaining information on the present sta­

tus of the mathematics program, and eliminating the un­

known, should provide valid information for future plann­

ing.



Outline of the Study

Twenty school districts were selected at random

from the 36 school districts that constitute the educat­

ional boundaries in Newfoundland and Labrador. Wi thin

these 20 school districts, 120 grade six teachers were

chosen randomly. They were given a survey instrument and

lists of test items that represent possible objectives of

the current grade six mathematics program. They were

asked to rate each test item based on the degree of impor­

tance they attached to it. They also were asked to rank

the items on which they spent the most instructional time.

Accompanying the survey was a brief questionnaire asking

the grade six teachers quest ions relating to years of

teaching experience and materials used to plan their

year's program. Copies of the instruments appear in ap­

pendices A, Band C.

Defini tion of Terms

For this study the following definitions were

formulated:

Mathematics Objectives - Those objectives found

in the grade six section of the Mathematics Bulletin pub­

lished by the Department of Education for Newfoundland and

selected objectives from the grade six teacher I s edition

of Investigating School Mathematics (Addison-Wesley, 1974).

Instructional Time - The teacher' s estimate of

the amount of classroom time spent on the teaching and/or



learning of mathematical topics.

Low Cognitive Level Objectives - Low cognitive

level obj ectives are those which require recall of basic

facts and terminology or the ability to carry out algo­

ri thms.

High Cognitive Level Objectives - High cognitive

level objectives are those which require the understanding

of concepts, the knowledge of structure, understanding the

procedure to carry out the solving of a problem; or the

recall of relevant knowledge, selection of appropriate

operation and performance of the operation in application

of mathematics to everyday life.

Major Content Area - Objectives were written

for each of five content areas in the grade six curricu­

lum: number concepts, number operations, geometry, meas­

urement, and problem solving.

Teaching Experience - Number of years engaged in

the teaching profession.

Delimitations

In this study the sample of respondents was de­

limi ted to grade six teachers in 20 randomly selected

school districts. This allowed for the interpretation of

resul ts to be limited to the grade six level. No attempt

was made to isolate other factors such as class size,

classroom organization, grade level organization, or urban

sett ing. This also posed limi tations on interpretation



making it impossible to refer specifically to results in

sett ings with particular characteristics.

Data were collected for this study during the

1981/82 school year. Whether or not the results ob­

tained would be the same for past years is difficult to

say since many of the respondents may have taught classes

with different characteristics and therefore might have

had a different set of obj ectives for their students.
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CHAPTER 11

REVIEW OF RELATED LITERATURE

In this chapter the nature of curriculum reform

in elementary mathematics during the Post-Sputnik era is

reviewed. Also discus"sed are responses and reactions made

to curriculum innovations, the "back-to-basics" movement,

and current status studies dealing with the effectiveness

of curriculum change at the elementary level. Various

suggestions of trends in future directions for mathematics

programs at the elementary level are discussed. Informat-

ion related to the problems that changes in the mathematics

program had caused and how these problems were addressed by

various groups are also given.

Overview of Curriculum Reform
In The Elementary School From 1958-1981

Mathematics curricula have undergone considerable

change in the last two decades. Initially this change was

accelerated by the Soviet launching of Sputnik and the in-

ability of the United States to lead in the space race. In

summarizing curriculum reform of the last two decades the

National Advisory Committee on Mathematics Education (1975)

stated:

Spurred by technological competition with the Soviet
Union, federal agencies and private foundations have
invested heavily in mathematics curriculum in grades K­
12. The goal has been the major reconstruction of the
scope, sequence and pedagogy of school mathematics.
(p. lX)
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Initial attempts at reform included efforts to

improve the mathematics program through the addition of

new content New topics, new organization of the

topics, and the movement of traditional topics

grades were the focus of the improvement. The School

Mathematics Study Group (1966) was among the various

funded committees directed towards improvement in mathe-

matics curricula at the national level in the United States.

This group introduced topics such as probability, statis-

tics, sets, geometry, different bases, and functions into

the curriculum. Changes such as these were based on recom-

mendations that arose from reports like that of the Com-

mission on Mathematics of the College Entrance Examination

Board (1959). These reports inferred that reforms were

necessary if two needs were to be met. The need for more

sophisticated scientific manpower and the need to lead to-

wards a better understanding of the mathematics being

taught were major concerns underlying their recommendations.

The reform movement was not concentrated at the secondary

school level. Changes were evident at the elementary school

level as well. Bruner 's (1960) argument , that any subj ect

can be taught effectively in some intellectually honest

form to any child at any stage of development, was the

rationale given that the changes in the elementary mathe-

matics program could be both psychologically and mathemati-

cally justified.

A sumnary of the reform movEIDant was given by Green (1976):
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Unfamiliar subjects and symbols were introducoo
and expressions and tenus were used that were here­
to-fore foreign to the elEmentary school. Express­
ions such as comnutative, associative and distri­
butive, teaching for understanding and mod were but
a fen of the new expressions heard in elementary
education circles. Bases other than 10, modulo
arithmetic, and set language represent sane of the
nen topics that made up modern elEmentary mathe­
matics. (p. 98)

Many of these changes met with only limited

Suydam and Osborne (1977), in their review of the

history of mathematics education from 1955-1975, suggested

that a continual problem was how to generate impact and

effect change in the schools. How teachers responded to

these changes has been an area of much discussion.

Response to Curriculum Change At The Elementary Level

Change is difficult to achieve in an educational

setting. This is evidenced by the fact that much of the

curriculum reform that was planned for by mathematics edu-

cators did not occur at the classroom level. The NACOME

Report (1975) listed some reasc:ms why the reforrn movamnt was sane-

what unsuccessful. They stated that;

Despite their general willingness to try new
curricula and teaching methods, elEmentary
teachers are seldan mathEmatics specialists and
fen inservice training programs prepared than
to exploit fully the letter and spirit of the
nen curriculum materials. (p. 11)

The degree of implementation of the "new mathematics"

seemed to be less than hoped for. Many questions arose

about its actual purpose and usefulness. There was evi-

dence that teachers were found teaching set language and
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operations in the elementary school in the same way that

they had been taught in college and university classes

(Green, 1976). A similar finding was reported by NACOME

(1975) . They wrote:

The subtle function of these unifYing concepts
was often poorly incorporated by ne.v curriculum
materials and by classroan teachers. The pro­
posed means to deepen understanding became ends
in themselves. (p. 16)

Teachers, confused by lack of direction and in-

service training, questioned the rationa1.e behind the rna the-

rna tics reform movement. A study conducted by Green (1976)

dealing with 700 elementary school teachers from 14 counties

in Georgia identified areas of concern teachers had about

the "new mathematics". The conclusions drawn were that

elementary school teachers had very real and genuine con-

cerns about teaching modern mathematics and they need more

help in understanding the purposes of methods of teaching,

use of textbooks and materials, and content of modern mathe-

matics. This study indicated that many teachers were still

not incorporating these changes sane 10-15 years after these changes

had been made.

Throughout the period of the Content reform it

appears that not only teachers had serious misgivings

about the nature of the change. The noted mathematics

educator, Kline, severely criticized the changes and indi-

cated they were "out of reach" for many students in the

elementary school. In his book, Why Johnny Can't Add, he

directed blame for declining computational ability on the
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ineptness of the new mathematics to provide the necessary

drill and practise in computational skill (Kline, 1973).

Suydam and Osborne (1977) cited the following example of

the misgivings concerning the nature of the reform moVEment.

A neN type of attack on schools evolved during this
period of change: scarcely anyone was unaware of the
accounts of experience and observations by writers
like Holt (1964); Kohl (1967); Kozal (1967); and Sil­
berman (1970). Mathermtics and other curriculum areas
provided illustrations of how instruction was intensi­
fying the problan of children being led or dragged
through meaningless content and being "turned off" by
schools. (p. 22)

These types of attacks forced the schools to

provide the type of mathematics program that ensured a

certain level of skill developnent. In the next section reactions

to the types of pressure referred to previously are discussed.

Towards Minimal Competency in Mathematics

Collins (1981) brought attention to decreasing

achievement scores in schools when he stated:

In the face of declining standardized test scores,
writers in both professional and general interest pub­
lications have either condEmned or defended educational
innovations of the past two decades. The debate has
hardly spared mathematics. In many areas mathanatics
has indeed been in the eye of the hurricane. (p. 51)

The general public did not sit idly by and let

the content reform movement go unnoticed. In reports of

national assessment such as those written by the College

Entrance Examination Board (1969), it was indicated that

mathanatics achievement was on the decline and the general public

soon started to blame the reform movanent for the lack of achievement.
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To counteract the declining test scores and the

perceived state of flux in the mathematics program, efforts

were made in the early 70's to define mathematics curricula

in terms of "basic skills". These efforts lead toward

specifying goals of education as precise abilities to be

acquired by all students. They have led the way for many

state legislatures to mandate "minimal competency objec­

tives", particularly in mathematics. NACOME (1975)

ported that over 30 states had some form of minimal mathe­

matic goals or objectives. It seems that these listings

of obj ectives were in response to ei ther legislative

accountabili ty demands or initiatives from state depart­

ments of education. In Canada, several provinces have de­

veloped lists specifying the obj ect ives of the mathematics

program. British Columbia, Alberta, Manitoba, and New­

foundland have mathematics bulletins listing their pro­

vince's mathematics objectives (Newfoundland Department of

Education, 1978). These lists, however, are not minimal

competency lists.

The accountability movement a major influ-

ence to "back-to-basics" in mathematics. According to

Taylor (1977) a number of forces helped to bring about the

back-to-basics movement. These included the rising costs

of education, the results of national assessment, and the

increasing awareness of the need for remedial and compens­

a tory programs.

The "back-to-basics" trend had certain _impli-
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cations for mathematics education. Several conferences,

such as those reported by Denmark (1980), Esty (1975)

and NCSM (1977), were held to address and define the

importance of basic skills in rnathematics. 'These were

planned to lessen the possible narrow interpretation of

basic skills. NCSM (1977) suggested:

'The current rallying cry of "back-to-basics"
has become a slogan of many who perceive a need
for certain changes in education. 'The result
is a trend that has gained considerable rrx:xnen­
tum and initiated demands for programs and
evaluations which Emphasize narrOW'ly defined
skills. (p. 1)

Mathematics educators, aware of the possible

effects of this nature, started actions of their own to

counteract the back-to-basics movement and to

that mathematics education did not consist of only the

teaching and learning of computational skills.

Response to the "Back-to-Basics" Movement

The back-to-basics movement was the overall

sul t of dissatisfaction with changes in the mathematics

curriculum over the last two decades. This dissatis-

faction .surfaced from several sources,_ including teachers,

parents, school boards, and the general public as a whole.

Mathematics educators, as professionals interested in

quali ty mathematics programs for children, were particu-

larly concerned. Taylor (1977) summarized this
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Today, we in schools are being urged (or in
some cases pressured) to go back to basics.
With resPeCt to instruction in mathematics
this trend has potential for both progress and
peril. The EmPhasis on going back to the
mathematical skills of yesterday for today t s
students who must live in an increasingly com­
plex technological society. (p. 32)

Concerns like this have also been expressed by

the National Council of Teachers of Mathematics (1981).

The Council has stated its concern posed by the possi-

bility that the back-to-basics movement might downplay

teaching for understanding. This possible downplaying,

due to the "basics" movement, has prompted several mathe-

matics professional groups to respond by issuing state-

me'nts aimed at providing models of a comprehensive mathe-

matical level of competency needed to live in a techno-

logical world.

The first such undertaking was the Euclid Con-

ference on Basic Mathematical Skills and Learning (Esty,

1975). The purpose of that conference was to investigate,

through research and development, ways to assist all child-

ren to obtain skills essential for functioning adequately

in school and society. Mathematics educators representing several

geographical areas of North America presented papers in an attEmPt to

define basic mathematical skills and learnings. Even though

views on the question varied, the conference did provide

goals that "represent the overall mathematical outcomes

appropriate for twelve years of school" (Esty, 1975). The

list of basic goals arrived at were:



18

- Appropriate computation skills;

- Links between mathematical ideas and physi-

cal situations;

- Estimation and approximation'

- Organization and interpretation of numerical

data, including using graphs;

- Measurement;

- Alertness to reasonableness of results;

- Qualitative understanding;

- Notions of probability;

- Computer uses'

- Problem solving (p. 17-20)

The National Council of Supervisors of Mathemat­

ics (NCSM) was also concerned about the back-to-the-basics

movement and its effect upon mathematics curricula. Dur­

ing the 1976 annual meeting of this group more than 100

members met to discuss the Euclid Conference Report. It

was agreed that there was a need for a unified position on

basic mathematical skills. This would allow for provision

of more effective leadership within their respective

school districts, adequate rat ionale and direct ion in the

task of implementing a basic mathematics program, and the

framework necessary to expand the definition of basic

skills (NCSM, 1977). The published list, with one excep­

tion, coincided with the list developed by the working

group at the Euclid Conference. The one exception was

that NCSM members felt that the learning of geometric con-
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cepts were needed to function effectively in the three-

dimensional world. A list similar to that of NCSM and

the list which came from the Euclid Conference is con-

tained in the NCTM publication Priorities in School Mathe-

matics (NCTM, 1981).

Suydam (1979) also endorsed efforts which came

from the Euclid Conference and the position paper by

NCSM. She concluded, after listing the ten basic skill

defined by NCSM, that:

We must not prepare students for the world of
1850 or 1900 or even 1950. We must stop teach­
ing only groc'ery store arithmetic to students
who will have access to canputers and use calcu­
lators. (p. 11)

Suydam also asserted that rna thematical literacy

is vitally needed and a mathematics curriculum with a

broad base to keep careers open seems essential. Her

view that mathematics is more than computation was stressed

by the expression "children must not be cheated in learning

a range of mathematical ideas" (p. 12). Collins (1981)

argued the same point when he suggested that:

The challenge is in the re-emphasis of basic
arithmetic skills within the context of a total
elementary mathematics program. (p. 51)

The response to the back-to-basics movement in

terms of defining basic mathematical skills will undoubt-

edly proceed in the near future. Suggestions now seem to

place the emphasis upon basic mathematical skills wi thin

the major goal of problem solving. A major recommendation

contained in NCTM's An Agenda for Action (1980) was that:
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"Problan solving must be the main focus of
the school mathematics in the 1980's." (p. 2)

Similar demands appeared in articles written by

Devault (1981) and Suydam (1979).

Research on Classroom Implementation
Of New Mathematics Curricula

Edwards (1972) suggested that the demand of in-

creased competence in mathematics has become a reality.

I f this competence is not at least aimed for, students

will not be prepared to function as citizens in today' s

society. That was the case in the early 1970' s before the

accountabili ty demands and the back-to-basics movement

surfaced. Similarly, Bell (1974) suggested that a sound

mathematical base well beyond mere calculation skills was

essential for more and more people in their working lives.

These, however, were suggestions and little evidence

isted to indicate if students were being taught more than

just computational skills or if, in fact, a sound mathe-

matical base was being aimed for by teachers of mathemat-

ics. Before statements are made regarding directions in

which mathematics education is moving, evidence must be

obtained on the actual impact those directions are having

at the classroom level.

The NACOME Report provided one of the first at-

tempts to analyze new mathematics curriculum at the ele-

mentary level (NACOME, 1975). In its assessment of

curricular implementation at the elementary level the
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port stated:

The label "arithmetic" has appropriately given
way to "mathanatics" as curricula incorporate
varying amounts of geanetry, probability and sta­
tistics, functions, graphs, equations, inequali­
ties, and algebraic properties of number systEmS.
Despite presence in roost textbook series, these
topics are often skipped in favor of rrore time to
develop canputational skills that are canfortable
to teach and valued by elementary teachers. (p. 11)

An exploratory study, Overview and Analysis of

School Mathematics, Grades K-12, commissioned by NCTM in

1975 attempted to obtain from second and fifth grade

teachers their opinions on issues involving the content

of the curriculum. Their conclusion was that the imple-

mentation of curricular reform at the classroom level

showed only modest improvement over what was expected.

It showed that 78% of the teachers surveyed reported

spending fewer than 15 class periods per year on geometry.

Furthermore, it showed that 55% of the grade two teachers

surveyed and 74% of the grade five teachers spent less than

five periods in total per year graphs 1 probability and

statistics. These figures do not suggest great success

in curriculum reform (NCTM, 1975). It seems that curricu-,

lum reform, when evaluated at the classroom level, was not

overly successful.

Other surveys have been completed to determine

the degree of curriculum implementation. Denmark and Kep-

(1980 ) attempted to obtain teachers' views on a vari-

ety of matters pertaining to basic mathematical skills.

Of the 1214 survey forms returned, of which 22% were ele-
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mentary teachers , indications were that conditions seemed

to have improved from those reported by NCTM (1975). The

survey resul ts indicated that there was a wide acceptance

of a broad interpretation of basic skills. The main dif-

ference from position statements originating fral'l NCSM was a

low priority given to elementary statistics and the pre-

dictive uses of probability. These results, however,

should be viewed cautiously. The method employed to ob-

tain the sample, selecting NCTM members, may have biased

the results since NCTM members would more likely be in

agreement with a comprehensive elementary curriculum than

those teachers who, because they are not NCTM members,

are more likely to be uninformed.

A more representative study was performed by

Price, Kelley and Kelley (1977). It included 1220 re-

turns from random samples of second and fifth grade

teachers in the Uni ted States. Price et al attempted to

replicate the findings of the Denmark (1980) survey. The

major findings were the following:

The overwhelming conclusion to be drawn from
these findings is that mathenatics teachers and
classrooms have changed far less in the past 15
years than had been supposed. I f there is in­
deed declines in mathenatics test scores, only
a small decline can be attributed to "new mathe­
matics" since little "new mathenatics" has actu­
ally been implanented into the classroom. (p. 329)

Quali tative studies by Stake and Easley (1978) also found

that the elementary mathematics curriculum is traditional

and dedicated to helping children compute. Fey (1979),
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reporting on the data of Stake and Easley, stated that

only 8% of the kindergarten through grade six schools

are using any of the innovative curricula whose develop­

ment was sponsored by the National Science Foundation

(NSF) .

On the Canadian scene only one relevant study

found . Robitaille and Sherrill (1980) surveyed

3500 mathematics teachers of which 2144 responded in

British Columbia using a similar instrument and design

Price et al (1977). They found that topics rated as most

important by teachers were those dealing with arithmetic.

The overall results closely resembled those reported by

Price et al in the Uni ted States. It appears that the

new mathematics curricular improvements and the efforts

to refine the mathematics on the basis of a comprehensive

set of objectives are meeting with little success in the

classrooms of British Columbia. What has happened in this

regard elsewhere in Canada remains unknown.

There is not much doubt that elementary mathe­

matics programs have changed substantially over the last

two decades. This process of change has continued recent-

ly as efforts directed towards listing comprehensive

learning outcomes in elementary mathematics. The reasons

why changes have not been evident at the classroom level

still not clear and it is not known whether not

these efforts for improvement will go in vain.

It seems that more information, from across the
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United States and Canada, is needed to determine the actu­

al success failure of past attempts at changing curric­

ula. When this is completed perhaps an intensive program

can be established to compile and disseminate the infor­

mation found in reported studies. One such program can

be of an inservice nature addressing the merits of the

basic skills to be included in a comprehensive curriculum

like those outlined by NCSM. In this way it may lessen

the likelihood of the external forces, discussed in an

earlier section of this review, acting upon the curricu­

lum to keep it focussed upon narrow ari themetic skills.
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CHAPTER 111

EXPERIMENTAL DESIGN OF THE STUDY

The major purpose of this study was to deter­

mine the objectives emphasized by grade six mathematics

teachers . Related information regarding method of pro­

gram planning, teacher experience, and time spent on ob­

jectives was also sought. In this chapter the experi­

mental design of the study, including the population and

sample and the methods used to gather data, are described.

Also included is the list of questions referred to in

Chapter 1 and the methods used to analyze the data re­

lated to each question.

Design of the Study

In this study an attanpt was made to determine which ob­

jectives were stressed by teachers of grade six mathematics. Thirty­

nine objectives were selected by the investigator from the Ne.vfound­

land Elementary Mathematics Curriculum Bulletin (1979) and the grade

six teacher's edition of Investigating School Mathematics (Eicholz et

aI, 1974) which is the only recomnended text used in the elEmentary

classes in Newfoundland and Labrador. These objectives were selected

to represent the five major areas in grade six mathematics:

number concepts , operations, measurement, problem solving

and geometry. Test items representing high and low cogni­

tive levels were written which corresponded to each of the

objectives. This was done with anticipation that teach-
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ers I reaction would be more valid if test items, rather

than statements of objectives, were presented to them.

The objectives and corresponding test items are included

in appendix A of this report.

Data were collected by means of a mail survey.

The instrument was comprised of a two-part questionnaire

and a four-column sheet in which accompanying cards were

to be sorted by a randomly selected sample of grade six

mathematics teachers.

Participating teachers were given the 78 test

items, corresponding to the 39 objectives, a series of

78 cards and were asked to place each card in the column

which best described the degree of emphasis given to it

during the current school year. After the 78 items were

categorized the respondents were asked to rank the items

in column 1, those receiving the most emphasis, the

basis of the amount of instructional time given to each.

Along wi th the card sort, teachers were asked

to respond to two questions dealing with the number of

years teaching experience and the method or material they

used to plan their mathematics program. A copy of the

questions and the column sheet, with instructions

included in appendices Band C of this report.

Population and Sample

The population studied consisted of all grade

six classroom teachers in the Province of Newfoundland
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and Labrador.

A random sample of 20 school districts from the

total of 36 that form the educational districts of New­

foundland and Labrador were chosen.

After the 20 school districts had been randomly

selected, a random sample of 120 grade six teachers was

selected from all such teachers in the 20 districts. The

services of the district mathematics coordinators were

solici ted to assist in the selection of the sample of

teachers. Letters, requesting names and school addresses

of all grade six teachers in the 20 selected districts,

were sent to the district mathematics coordinators. All

20 coordinators responded and the lists received were

used to randomly select the 120 teachers for the study.

Information packages for the study were sent directly to

the 120 teachers in the sample.

Instrumentation

Description of the Instruments

In this study two instruments were used to

collect the required data. Both instruments were de­

veloped by the investigator and were piloted with a

sample of sixth grade teachers prior to the main

study. In this report the information sheet is referred

to as instrument A and the column sheet is referred to as



28

instrument B.

Instrument A consisted of two questions and was

attached to the introductory letter. The two questions

were used to obtain information on the number of years

teaching experience of the respondents and the method or

material they used to plan their program. This infor­

mation was required to determine if teaching experience

or program planning had any effect on the types of ob­

jectives that were emphasized.

Instrument B consisted of an instruction sheet,

column sheet, and a series of 78 cards with test items

from the grade six mathematics program written on them.

The 78 test items were paired to represent each of the 39

objectives. Each objective had one test item correspond­

ing to a low cognitive level and one corresponding to a

high cognitive level. Definitions for high and low levels

included in Chapter 1. These obj ectives were also chosen

to be representative of five major content These

content areas, number concepts , operations, problem solv­

ing measurement and geometry, were chosen since they

generally include the 10 basic skill areas outlined in

Chapter 2 of this report and endorsed by NCSM as repre­

senting a broad mathematics program. Column cards label­

led one through four, were also provided to properly

identify the choice of categories. Respondents had four

choices included in the column sheet in which they were

to place each test item. The choices were: Column 1 in-
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dicated items emphasized with all students; column 2 in­

dicated items emphasized with some students; column 3

indicated items not emphasized, but which would have

been if more time were available; and column 4 indicated

i terns not emphasized and would not have been emphasized

even if time were available. After they had placed all

78 items in the column of their choice respondents were

requested to rank the cards in the first column on the

basis of instructional time spent. Cards were then

labelled with the enclosed column card labels and elastic

bands were provided to secure them.

Since both these instruments were developed by

the investigator it was necessary to pilot the procedure

before the actual study. Five teachers, from a board

not selected for the main study, were chosen and were

asked to complete the task. This was carried out in Feb­

ruary of 1982. Based on the information received from these teachers,

the column headings were re.vorded to decrease the chances of misin­

terpretation and the instruction sheet was modified

slightly. The final version of both instruments A and B

appears in appendices Band C respectively.

Validi ty and Reliability

The objectives chosen for this study were repre­

sented by text items at two levels of cognition. The test

i terns were written by the investigator and this necessi­

tated a check of the content validity. Two mathematics
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consultants were asked to revien the test i tens and provide feedback

indicating whether or not the item represented a high or low level

cognitive objective. Test items which caused difficulty were re­

written for inclusion in the final instrument. The consultants also

reviewed the objectives used in the study and reported that they

were representative of the objectives of a grade six lffithemtics

program.

Instrument B was develoPed by the investigator. It was

piloted and revised in February of 1982. In Septerrber of 1982, 20

teachers were selected and the instrurnent was administered to then

on two occasions with a tv.o week interval between the administrations.

Rankings were determined for each administration of the instrument

using the same procedure described later in this chapter for the

analysis of the data with respect to question 1. The Spearrr:an I s

rank-correlation coefficient between the two sets of rankings was

found to be 0.72.

Limitations of the Study

Because of the design of the study, several limitations

were unavoidable. One of the limitations resulted from the use of

high and low levels of cognitive objectives. Test items in this

study represented only two levels of cognitive ability. Test items

for the same objectives could be written at other cognitive levels.

Therefore an indication that an objective was not emphasized does

not imply that the same objective at a different cognitive level

was not Emphasized.

Several limitat ions were due to the use of the
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survey approach. The survey was sent late in the school

year, the latter two weeks of May, 1982, and because it

took 40-60 minutes to complete, respondents may not have

taken the proper amount of time needed to complete the

task. Furthermore, no assumptions can be made about the

nature of respondents. One cannot assume that the

people who respond to a survey are the same as the

people who do not respond. Also, due to limited control

over the response rate, care must be exercised in gener­

alizing the results. Limi tations have also arisen due

to the sampling of districts in the study. Although

districts were chosen randomly , it was possible that not

all types of Newfoundland society were included.

Questions and Methods of Analysis

This study was concerned with questions

related to the objectives that teachers emphasized in

grade six mathematics. These questions, along with the

methods used to describe the data collected, are given

below.

Question 1

What mathematics objectives do teachers empha­

size most at the grade six level?

Teachers were requested to place each of the 78

items in one of four categories. Each category was as-



32

signed a value corresponding to the following: category

1 - 4 points ; category 2 - 3 points ; category 3 - 2

points; and category 4 - 1 point. For each of the 78

items a mean rating was determined by dividing the total

score that item received across the four columns by the

number of respondents. The 78 items were then ranked

wi th the first item being the one with the highest mean

score down to the last item being the one with the lowest

mean score. Items were interpreted as objectives and a

discussion of the rankings followed.

Question 2

On which emphasized objectives do teachers spend

the most instructional time?

The first 15 ranked items from category 1 for

each teacher were selected. The following values were as­

signed to these items for each teacher: 15 to the first

item; 14 to the second item; etc., down to 1 for the fif­

teenth. A total was then obtained for each item and the

total divided by the number of respondents to obtain a

mean ranking. The items were then ranked in descending

order beginning with the i tern receiving the highest rat­

ing. Items were again interpreted as objectives and dis­

cussed in this manner.
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Question 3

Is there different emphasis given to high and

low cogni tive level items?

Items were written for each objective at two

cognitive levels, high and low, based on the definition

given by Wilson (1964).

Hypotheses 1: There is no significant di ffer­
ence in the amount of emphasis
given to high and low cognitive
level items.

This hypothesis was tested with a dependent t-

test (Ferguson, 1971) on the difference in the grand

means for high and low level items. The grand means

were determined using the individual mean ratings ob-

tained by each item and found in question 1.

Each objective was also examined by calculating

the difference in the rankings of the corresponding high

and low level items and indicating whether the difference

in rankings was positive , negative or equal. This was

determined by subtracting the two rankings and indicating

negative if the difference was greater than or equal to

-10, positive if the difference was greater than or equal

to +10 and equal if the difference was between -10 and

+10.

Question 4

Do teachers who. use. the Nenfoundland K-6 Mathermtics Bulletin

emphasize different objectives than teachers who do not
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use it?

Respondents had four choices to indicate the

method or material they used to plan their year t s pro­

gram. The choices were: a) past experience; b) teach­

er's edition of I.S.M.; c) Newfoundland Curriculum

Guide; and d) local Curriculum Guide. Rankings were de­

termined for each choice by using the mean ratings for

each objective wi thin each group as well as for choices

a, band d combined. Comparisons were then made between

each of groups a, band d with c and groups a, band d

combined were compared with c. Comparisons were made

using Kendall's Tau (Ferguson, 1971).

Question 5

What is the emphasis on each major content area?

The five content areas in the grade six mathe­

rna tics program are number concepts , operations, geometry,

measurement, and problem solving. Each of the 78 items

used in the study was placed under the appropriate content

and mean ratings for each content area were deter­

mined using the ratings given each item which was calcu­

lated in question 1. These ratings were then discussed.

Question 6

Is there a relationship between teaching experi­

ence and content area being emphasized?

Teachers were asked to indicate the number of
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years they had been teaching. The five intervals pro­

vided were: a) 1-5; b) 6-10; c) 11-15; d) 16-20; and

e) more than 20. For each group the number of teachers

was found and mean ratings for each content area wi thin

groups were determined using the ratings given each

i terns for individual groups. For each group the content

were then ranked in order from 1-5 and rankings

between groups were compared and discussed.

Question 7

How do the areas being emphasized by Newfound­

land teachers compare with those recommended by various

mathematics education groups?

The data, as it applies to this question, is

discussed in Chapter V of the report. Information on

areas that were emphasized and areas that were not em­

phasized was drawn from the data. This information was

compared to suggestions made by groups such as NCSM on

important content areas wi thin the mathematics curricu­

lum.
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CHAPTER 1V

THE RESULTS OF THE STUDY

The major purpose of this study was to deter­

mine the mathematics objectives that were emphasized by

grade six teachers. In this chapter the results of the

analysis of data relating to the seven questions

presented.

The population in this study consisted of all

grade six teachers in the Province of Newfoundland and

Labrador for the school year 1981-1982. The instrument

used in the study was sent to 120 grade six teachers

lected for the study. From this number, 56 teachers

sponded. The analysis of the data from these teachers

it relates to each question is presented below.

Question 1

What mathematics objectives do teachers empha­

size most at the grade six level?

The answer to this question was sought to deter­

mine which objectives of the grade six mathematics program

were emphasized most by teachers and which objectives re­

ceived low emphasis. Two test items were developed for

each objective, indicating a high cognitive level in-

terpretation of the objective and one indicating a low

cogni tive level interpretation. For purposes of this

question, each item was considered to be a different objec-
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tive. In table 1, a ranking of the items that were cate­

gorized by the 56 respondents in the study is presented.

The items appear in descending order of emphasis.

The four objectives receiving the highest

ratings were related to fractions. The first, item 4a,

deal t with the reduction of an improper fraction, the

second, item 35a, dealt with determining the sum of frac­

tions with unlike denominators while the third, item 11a,

and fourth, item lOa, were concerned with least

mul tiple and greatest factor respectively. Other

i terns dealing with fractions also received fairly high

rankings. Items 9a, 9b, lOb, 11b, 14b and 35b were all

ranked in the top 21 and were representative of objectives

dealing with fractional concepts, operations, or problem

applicat ions.

Item la, concerning place value, and item 13a,

related to division of whole numbers, were ranked fifth

and sixth respectively. Other items related to objectives

dealing with number operation and place value also were

ranked fairly high. Four items dealt with addition and

subtraction of decimals, 37a, 37b, 38a, and 38b. These

i terns were ranked in the top 31 items chosen by the re­

spondents. Other items dealing with place value, items

1b, 2a, 2b, 31a and 31b were ranked between 30 and 56.

These items, although ranked relatively low, received

fairly high mean ratings. Generally teachers tended to

rate a large number of items as being emphasized with all
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Table 1

Ranking of the Items Emphasized by Teachers
of Grade Six Mathematics

Rank Item Mean Rating Rank Item Mean Rating

1. 4a 3.98 22. 29a 3.68

2. 3m 3.97 23. 8a; 3.67

3. 11a 3.96 24. 34b 3.66

4. lOa 3.95 25. 38a 3.65

5. 1a 3.93 26. 29b 3.64

6. 13a 3.92 27. 34a 3.63

7. 36a 3.91 28. 30a 3.62

8. 13b 3.88 29. 7a 3.61

9. 3a 3.87 30. 31a 3.60

10. 38b 3.86 31. 37b 3.59

11. 9a 3.85 32. 17a 3.58

12. 14a 3.82 33. 28a 3.54

13. 16b 3.79 34. 36b 3.53

14. 6b 3.77 35. 33a 3.52

15. 35b 3.75 36. 16a 3.50

16. lOb 3.73 37. 6a 3.49

17. 11b 3.72 38. 15a 3.48

18. 37a 3.71 39. 15b 3.47

19. 9b 3.70 40. 7b 3.46

20. 30b 3.70 41. 8b 3.41

21. 14b 3.69 42. 20a 3.40
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Table 1 (continued)

Ranking of the Items Emphasized by Teachers
of Grade Six .hthematics

Rank Item Mean Rating Rank Item Mean Rating

43. 26b 3.39 61. 24b 2.68

44. 2a 3.38 62. 25b 2.66

45. 3b 3.37 63. 25a 2.64

46. 1b 3.36 64. 22b 2.61

47. 17b 3.35 65. 19a 2.52

48. 28b 3.34 66. 32a 2.46

49. 5a 3.30 67. 18a 2.45

50. 26a 3.29 68. 23a 2.39

51. 21a 3.27 69. 21b 2.23

52. 22a 3.21 70. 39a 2.21

53. 5b 3.20 71. 32b 2.20

54. 24a 3.13 72. 23b 1.95

55. 31b 3.16 73. 27a 1.93

56. 2b 2.86 74. 19b 1.91

57. 20b 2.82 75. 12a 1.84

58. 33b 2.77 76. 27b 1. 75

59. 39b 2.75 77. 12b 1.66

60. 4b 2.74 78. 18b 1.43
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students. This tendency resulted in high mean ratings

for a large number of items with 55 of the 78 items re­

ceiving ratings over 3.

From a close inspection of table 1 it was noted

tha t most of the geometry items included in the study

were ranked in the lower half. Their mean ratings could

be interpreted as meaning that these objectives were not

emphasized all the time, but would be if there were more

time available. Of the 18 geometry items in the study

the highest ranking was 42.

Of the objectives ranked lowest several had to

do with the use of formulae in geometry, items 18b, 12b,

12a and 19a. Several other of the lowest ranked items

deal t wi th coordinate geometry, item 27b, and three­

dimentional geometry, item 23b. The low mean ratings for

these items were interpreted to that for a majority

of teachers these obj ectives would not be emphasized even if

more time were made available for mathematics instruction.

Question 2

On which emphasized objectives do teachers spend

the most instructional time?

Teachers were asked to rank those items found in

category one on the basis of instructional time spent.

The rankings for each objective are reported in table 2.

The first four ranked objectives dealt with

operations on fractions. Teachers indicated that they
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Table 2

Ranking of Items Receiving the Most
Instructional Time

Rank Item Mean Rating Rank Item Hean Rating

1. 36a 5.54 23. 9b 2.36

2. 14a 5.25 24. 34a 2.34

3. 35a 5.16 25. 6b 2.29

4. 4a 4.66 26. 3a 2.10

5. 13a 4.60 27. 29a 2.09

6. 1a 3.88 28. 29b 1.98

7. 11a 3.86 29. 38b 1.96

8. 9a 3.70 30. 1b 1.89

9. lOa 3.43 31. 6a 1.80

10. 35b 3.34 32. 30b 1. 73

11. 36b 3.21 33. 5a 1.60

12. 11b 3.18 34. 37b 1.55

13. 13b 3.13 35. 28b 1.49

14. 14b 2.90 36. 4b 1.39

15. 34a 2.89 37. 15b 1.39

16. 37a 2.82 38. 28a 1.38

17. lOb 2.78 39. 5b 1.14

18. 38a 2.73 40. 31a 0.96

19. 16a 2.68 41. 2a 0.95

20. 15a 2.52 42. 8b 0.84

21. 16b 2.50 43. 17a 0.70

22. 30a 2.38 44. 8a 0.55
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Table 2 ( continued)

Ranking of Items Receiving the Most
Instructional Time

Rank Item Mean Rating Rank Item Mean Rating

45. 3b 0.51 62. 25a 0.20

46. 17b 0.51 63. 25b 0.20

47. 22a 0.50 64. 27a 0.19

48. 20a 0.45 65. 32b 0.16

49. 26b 0.41 66. 24a 0.16

SO. 31b 0.41 67. 12a 0.14

5l. 39a 0.41 68. 26a 0.13

52. 20b 0.39 69. 33a 0.13

53. 7b 0.38 70. 39b 0.13

54. 2b 0.32 7l. 27b 0.04

55. 7a 0.32 72. 23b 0.04

56. 18a 0.32 73. 12b

57. 19a 0.29 74. 18b

58. 22b 0.25 75. 21b

59. 32a 0.23 76. 23a

60. 19b 0.21 77. 24b

6l. 21a 0.21 78. 33b
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spent the most time developing skills in subtracting,

mul tiplying, and dividing with fractions. Changing a

mixed numeral to a fraction was ranked fourth in terms

of time spent. The fifth ranked objective, item 13a,

dealt with division of whole numbers. The first five

ranked objectives received fairly high mean rat ings.

These five received much higher mean ratings than all

the others which suggested a high degree of agreement

among the teachers on the five objectives which re­

ceived the most instructional time.

Items involving problem solving were generally

ranked after items concerning the development of compu­

tational skills. Items 35b, 36b, 13b and 14b were ranked

among the top 14. This indicated that teachers spend a

relatively large time on allowing students to use compu­

tational skills involving fractions in the solution of

word problems.

Six of the items in the study received

age rating of zero. This result was due to the

calculation technique used to determine the mean ratings.

Non e of these six items was listed in the top 15 ob­

jectives emphasized by teachers.

Question 3

Is there different emphasis given to high and

low cognitive level items?

Hypothesis 1 was tested to indicate whether
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there was a difference between the grand mean ratings for

high cognitive level items and the grand mean ratings for

low cognitive level items.

Hypothesis 1: There is no significant differ­
ence in the amount of emphasis
given to high and low cognitive
level items.

This hypothesis was tested using a t-test for

dependent samples. The results are summarized in table

3.

Table 3

Results of a T-test on Difference in Emphasis between High and Low
Cognitive Level ItEIlE

Standard Standard Deviation
ItEm N Grand Mean Deviation of Difference t-value

High 39 3.09 O. 82 O. 339 4. 50*

Low 39

* p< 0.01

3.34 0.58

In order to be significant at the 0.01 level of

significance for 38 degrees of freedom, a t-value of

greater than 2.70 was required. The value of t found was

4.50 which lies above the critical value of 2.70. There-

fore the null hypothesis was rej ected and it was

eluded there is a significant difference in the amount of

emphasis given to high and low cognitive level items and

that significantly more emphasis wa;; given to the low

level items.

This difference was investigated further by



45

using the difference in the rankings between the high

and low cognitive level item for each objective. These

differences are summarized in table 4. For each objec­

tive the ranking for the high cognitive level item was

subtracted from the ranking for the low cognitive level

item. A + was assigned if this difference in rankings

greater than or equal to +10, a - if the difference

less than or equal to -10 and an = if the difference

was between -10 and +10. A majority, 20, of the high

cogni tive level items were ranked lower than the

ponding low cognitive level items. For only five items

was the high cognitive level item ranked higher than the

corresponding low cognitive level item. There were 14

instances in which there was no difference in the rank­

ings of the high and low cognitive level items , that is

the absolute value of the difference in rankings was

less than 10.
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Table 4

Difference between High and Lew Level Itans by
Mean Rating and Ranking

Cl:>jective Mean Ratings Rankings Difference Criteria
Low (a) High (b) Low (a) High (b)

1. 3.93 3.36 46 -41

2. 3.38 2.86 44 56 -12

3. 3.86 3.37 45 -36

4. 3.98 2.74 60 -59

5. 3.30 3.20 49 53 - 4

6. 3.49 3.77 37 14 +23

7. 3.61 3.46 29 40 -11

8. 3.67 3.41 23 41 -18

9. 3.85 3.70 11 19 - 8

10. 3.95 3.73 16 -12

11. 3.96 3.72 16 -13

12. 1.84 1. 75 75 76 - 1

13. 3.92 3.88 - 2

14. 3.82 3.69 12 21 - 9

15. 3.48 3.47 38 39 - 1

16. 3.50 3.79 36 13 +13

17. 3.58 3.35 32 47 -15

18. 2.45 1.43 67 78 -13

19. 2.52 1.91 65 74 - 9

20. 3.40 2.82 42 57 -15

21. 3.27 2.23 41 69 -28
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Table 4 ( cant inued)

Difference between High and Lew Level Items by
Mean Rating and Ranking

Cbjective Mean Ratings Rankings Difference Critcia
Lew (a) High (b) Lew (a) High (b)

22. 3.21 2.61 42 64 -22

23. 2.39 1.95 68 72 - 4

24. 3.13 2.68 54 61 - 7

25. 2.64 2.66 63 62 + 1

26. 3.29 3.39 50 43 +13

27. 1.93 1. 75 73 76 - 3

28. 3.54 3.34 33 48 -15

29. 3.68 3.64 22 26 - 4

30. 3.62 3.70 28 20 + 8

31. 3.60 3.16 30 55 -15

32. 2.46 2.20 66 71 - 5

33. 3.52 2.77 35 58 -23

34. 3.63 3.66 27 24 + 3

35. 3.97 3.75 15 -13

36. 3.91 3.53 34 -27

37. 3.71 3.59 18 31 -13

38. 3.15 3.81 25 10 +15

39. 2.21 2.75 70 59 +11

X = 3.34 X = 3.09
L H
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Question 4

Do teachers who use the Newfoundland K-6 Mathe­

matics Bulletin emphasize different objectives than

teachers who do not use it?

There were 56 respondents in the study. The

breakdown of the four methods of program planning re-

vealed the following: two teachers used a district de­

veloped curriculum guide; six teachers used the Mathematics

Bulletin; 41 teachers used the teacher' s edition of Inves­

tigating School Mathematics; and seven teachers used past

experience. The number of respondents in each category

does not necessarily mean that this was the only source the

teacher used to plan the year's program. For example,

there could have been teachers who used both the teacher's

edi tion and the Newfoundland K-6 Mathematics Bulletin, but

since the teacher's edition may have been used more often,

that was the choice that was indicated on the questionnaire.

Due to the low numbers in three of the choices,

particularly the choice of Mathematics Bulletin, it was not

possible to compare the rankings using Kendall's Tau. The

mean ratings for each of the four choices are reported in

appendix D.



49

Question 5

What is the emphasis on each major content

area?

The mean rating for each content area is tabu­

lated in table 5. Number concepts received the highest

mean rating and was ranked first while number operations

and problem solving were ranked second and third respec­

tively. Each received a mean rating 3.38 or above. The

fourth and fifth ranked content areas were geometry and

measurement with each of these receiving a mean rating

2.78 or below.

Table 5

Mean Rating for Content Areas in Grade Six MathEmatics

Content Area Number of ItEmS Mean Rating

Number Concepts 10 3.60

Number Operations 27 3.44

Geanetry 14 2.78

MeasurEment 2.41

Proble:n Solving 19 3.38

Question 6

Is there a relationship between teaching experi­

ence and content area being emphasized?

The data for this question are summarized in

table 6. Generally, for the five groups, the order was
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number concepts, operations, problem solving, geometry,

and measurement. There was no difference in the rankings

of the five content areas except for a minor change of

order for the 6-10 year group which ranked problem solv-

ing second and number operations third. One trend evi-

dent in the table was that the 16-20 year group tended to

rate each content area higher than the other groups.

Table 6

Years of Teaching Experience and Mean Rating for
the Pive Content Areas

mNTENT A..'1EA

Nurrber ProblEm
Teaching Concepts Operations Geometry Measurement Solving
Experience Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean

0- 5 (N=4) 3.35 3.24 2.66 2.56 3.05

6-10 (N=17) 3.56 3.46 2.80 2.32 3.49

11-15 (N=14) 3.48 3.23 2.66 2.36 3.21

16-20 (N=8) 3.68 3.66 3.13 2.72 3.58

more than 20 3.69 3.66 2.50 2.39 3.44
(N=13)

In Chapter 1V the analysis of the data collected

in the study has been presented relative to the questions

stated in Chapter 1. In Chapter V a discussion of the re-

suIts and implications are given.
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CHAPTER V

CONCLUSIONS AND IMPLICATIONS

The mathematics curriculum has undergone

siderable change since the early 1960' s. While it is

not clear exactly what the impact of these changes has

been and how much of the additional content is in-

cluded by teachers, there is much agreement the na t-

ure of the elementary mathematics curriculum by leading

mathematics educators and professional groups. Skills

involving approximation, estimation, measurement, prob­

lem solving, geometric understanding and applications

have been suggested by different groups to help provide

the framework of a mathematics program for today' s stu­

dents. These same skills have been endorsed by NCTM in

publications such as School Priorities in Mathematics

(NCTM, 1981) and have been the topics of numerous arti­

cles, in particular, those written by Suydam (1979),

DeVault (1981) and Collins (1981).

The primary purpose of this study was to deter­

mine which mathematics objectives teachers emphasized at

the grade six level and to analyse the results in terms

of the basic skills referred to earlier in this report.

A secondary purpose was to determine on which of the em­

phasized objectives teachers spent the most amount of in­

structional time and which areas of the curriculum were
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emphasized most. Also examined were the primary methods

used by teachers to plan their rna thematics programs, the

difference in emphasis between high and low cognitive

level objectives, and the effect years of teaching ex­

perience had on the nature of obj ectives emphasized.

Twenty school districts in Newfoundland and

Labrador were selected at random and from these districts

120 grade six teachers were selected at random. The

teachers were sent a questionnaire to collect data on the

experience of the teacher and the primary method they

used to plan their classroom program. The teachers were

also requested to complete a 78 card sort in order to ob­

tain data on the objectives that were emphasized during

the 1981-1982 school year. Each of the 78 cards

tained a test item which represented an obj ective in­

cluded in a grade six mathematics program. Complete sets

of data were returned by 56 teachers and used in the

analysis.

In the previous chapter, the analysis of the

data was reported with respect to each of the questions

asked in the study. The results of this analysis are

summarized and discussed in detail in the following

section of this report.

Summary of Resul ts

The four objectives most emphasized by grade

six teachers in the sample dealt with skills used in
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computing with fractions. Other objectives involving

fractions also were ranked highly by the teachers in the

study. Computational types of objectives generally re­

ceived high rankings, with division of whole numbers

being ranked fifth.

The objectives used in this study were also

analysed in terms of the amount of instructional time

spent on them. It was determined that teachers in the

sample spent the most amount of instructional time on

the operations of sUbtraction, multiplication, and di­

vision of fractions with changing a mixed numeral to a

fraction ranked fourth . Division of whole numbers was

ranked fifth. There was a noticable spread in mean ra t­

ings between the first five objectives and the objectives

ranked from six onward. This indicated a high degree of

agreement on the objectives receiving the five highest

mean ratings.

Wi th respect to high and low cognitive level

items a significantly higher degree of emphasis was given

to low cognitive level items than high cognitive level

items. On further analysis, it was concluded that there

were only a few instances where a low cognitive level

i tern was ranked lower than the corresponding high cogni­

tive level item.

Also investigated was the emphasis given to

objectives by teachers who used the provincial mathematics

bulletin as compared to teachers who used other methods as
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their primary of information to plan their program.

It was found that of the 56 teachers who responded, only

six indicated that they used the mathematics bulletin as

their primary means to plan their program. From the data

collected it was impossible to determine which other

methods of planning these teachers used. This was also

the case of the 41 who indicated they used the teacher's

edition of Investigating School Mathematics as the main

source to plan their program.

Wi th respect to the content area emphasized,

number concepts, operations and problem solving were

rated much higher, and therefore received higher ranks,

than the geometry and measurement content areas. There

was no difference in the rankings between teachers with

different amounts of teaching experience.

Discussion of Results

One of the major questions in this study re­

lated to the objectives being emphasized by grade six

teachers. It was determined that items matching objec­

tives which generally related to number operations re­

ceived the highest rankings by the 56 teachers in the

study. Receiving the highest mean ratings and rankings

were i terns that dealt specifically with fractional number

operations and fractional concepts that lead to facility

in dealing with fractional operations. These obj ectives

were also ranked high in terms of instructional time
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given. This finding, when compared to the fact that most

of the teachers in this study used the teacher's edition

the main source to plan their program, may suggest

that teachers emphasize fractions due to the heavy

phasis given to fractions in the teacher's edition and

possibly the traditional role fractions have played in

grade six over the years. The amount of time and empha­

sis given to objectives of this type is certainly ques­

tionable given the fact that our measurement system is

now metric and the use of fractions in day to day living

is decreasing. The emphasis on fractions should be, at

most, directed at operations with common fractions.

It was not surprising to find the high mean

ratings given to items that related to objectives deal­

ing with number concepts, number operations and problem

solving. Obj ectives of this type have been the foundat­

ion of the grade six mathematics program in the past and

emphasized in the grade six Investigating School

Mathematics program. What is questionable about objec­

tives of this nature is the degree to which teachers em­

phasize them, perhaps at the expense of other important

objectives such as those involving geometry and measure­

ment. Perhaps clear statements the exact level of

computational ability should be provided, since it is

likely that time given to them takes away from time that

teachers indicated they would need in order to emphasize

geometry and measurement. Unlike objectives dealing
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wi th formula application and non-metric geometry, which

received the lowest ratings and rankings, teachers felt

that if time were available, they would place

greater emphasis on (metric) geometry and measurement.

How to achieve a balance in program emphasis is one area

which requires further invest igat ion.

Problem solving items in this study received

high mean ratings and were ranked highly in both empha­

sis and amount of instructional time. It should be

noted that in this study the objectives which were con­

sidered to require problem solving behavior deal t mainly

wi th the application of number operations in a manner

similar to that required in "word problems" which

found at the end of chapters in the Investigating School

Mathematics program. In the current literature this is

suggested to be a narrow interpretation of problem solv­

ing. In the broader interpretation it is suggested that

skills and strategies be taught and applied to problems

in non-routine ways. In this study problem solving em­

phasized in the broad context of skills and strategies

was not differentiated from the narrow context of the

application of computational skills. It is, however,

area worthy of further investigation since it was sugges­

ted in the recent publication An Agenda for Action (NCTM,

1981) that problem solving in the broader context should

be the main focus of mathematics for the 1980' s.

In this study place value items received high
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rankings while the four objectives which dealt with deci­

mal operations received generally low rankings in empha­

sis and amount of instructional time spent. The reason

for this is unclear since one would assume that an em­

phasis on place value, to hundredths and thousandths,

is in preparation for decimal operations. One possible

explanation is that time restraints posed problems with

teachers who may have wanted to emphasize decimal oper­

ations. The mean ratings given to the four objectives

dealing with decimal operations might indicate a further

time problem in the program since operations, generally,

emphasized by teachers. Another possible explanation

could be that teachers view place value as preparation for

decimal operations and place more emphasis on it while

leaving the development of decimal operations to the next

grade level.

An additional obj ective of this study to de­

termine if there was a difference in emphasis between

high and low cognitive level objectives. It was found

that there was a significant difference in emphasis with

low cognitive level obj ectives receiving more emphasis

than high level obj ect i ves. This may have been due in

part to the emphasis on computational skills in the study

since most of these obj ectives were low level. Also, it

was found that the problem solving objectives which uti­

lized computational skills were ranked highly whereas the

problem solving objectives that emphasized geometry and
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measurement were ranked lower. Since most of the problem

solving objectives were application of computational skills

it may have resulted in art ificially high mean ratings for

the problem solving category. If computation is involved

in problem solving, perhaps the focus is on the skill

rather than the process. This is not clear from the data,

but could be investigated in future studies.

The primary method used by teachers to plan their

program was also investigated in this study. It was found

that a majority of teachers, 41 out of 56, used the teacher IS

edition of the Investigating School Mathematics program as

their major source to plan their year. It is not clear from

the data gathered whether or not the teachers used a combi­

nation of methods or materials along with the one they indi­

cated. It was therefore difficult to relate what teachers

emphasize to the particular method they used to plan their

program. This area is certainly an area of concern since

good program planning involves many means. Curriculum

bulletins provide a broad balance in a program, the teacher IS

edi tion suggests sequence and materials, while past experi­

ence provides the reference point to help plan the program.

All methods aid in the operation of a successful mathematics

program. It was difficult to determine the extent, if any,

of the combinations of methods which may have been used to

plan the mathematics program. This information would assist

in future program modification, but due to the nature of the

question used in this study no suggestions of this nature
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could be made.

As indicated earlier it was found that generally

two separate classes of content immerged: concepts, oper­

ations and problem solving; and geometry and measurement.

The former received high ratings and corresponding high

rankings while the latter received low ratings and rank­

ings. Again the reasons for this are not clear, but time

for instruction in mathematics might have been involved.

The overall ratings given to geanetry and measurEment might be interp­

reted as suggesting they would receive more emphasis if more time were

available, although some individual objectives would not be taught even

if more time were available. To suggest that an increase in time would

result in these entire areas being Emphasized is speculation at best.

Over the past few years various professional

groups, such as NCSM and NCTM, and leading rna thematics

educators, 1 ike Suydam and Osborne, have suggested the

common content and skill areas that should constitute

an elementary mathematics program. The skills and con­

tent areas emphasized by teachers in Newfoundland have

been discussed above and are now compared with those

considered to be most important by these other

For reference, it has been suggested by NCSM (1977) that

the ten basic skill areas are: problem solving, esti­

mation, approximation, reasonableness of results, ap­

propriate computational skills, geometry, measurement,

graphing, probability and computer literacy. Some of

these have clusters of objectives related to them while
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others are objectives in themselves and vary with the

nature of the skill being taught. These same skills

have been the subject of much debate over the last few

years and have been generally accepted by the mathemat­

ics education community at large.

It has already been established that the teach-

in this study ranked geometry and measurement fourth

and fifth respectively with generally low ratings given

to them. Roberts (1979) reported a similar finding which

may suggest teachers consider these enrichment areas to

be completed if time permits. Another area given low

ratings, while being part of the grade six program obj ec-

tives as stated in the Newfoundland curriculum bulletin,

included operations with decimals. Also, graphine; skills

not to be emphasized since the objectives dealing

with graphing received low ratings, specifically those

dealing with graphing in the coordinate plane. The low

ratings associated with these obj ect i ves suggest that

Newfoundland teachers may not be consistent with policy

statements made by NCTM (1980) and may have a different

definition of basic skill areas in mathematics.

Another area of importance is the area of ap-

propriate computational skills. In one of the recommen-

dations in An Agenda for Action it was suggested that

performing paper and pencil calculations with numbers of

more than two digits should be deemphasized (NCTM, 1980).

The question that still remains from this study is wheth-
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er or not the computational skills, especially those

dealing with fractions, that were ranked highest of the

obj ectives, are the appropriate ones. If, as repre­

sented in Investigating School Mathematics, emphasis is

given to computational skills with numbers containing

more than two digits, then this would result in the loss

of instructional time needed to complete the other areas

of the program.

Furthermore, it seems that the computational

skills are taught with the idea of estimation and approxi­

mation since the objectives of this nature received a

fairly high rating. This is indicated by the it6llS dealing with

rounding and estimating, sPeCifically estimating large numbers, itEm

lb, which received a mean rating of 3.36 and estimating fractions,

itEm 28b, which received a mean rating of 3.34. The Emphasis on

reasonableness of results was not determined from this

study because it was not identified as an objective, but

assumed to be a part of the skill of problem solving. As

was suggested earlier, the area of problem solving, as used

in this study to mean word problems, is likely to be incon­

sistent with recent definitions and perhaps should be the

focus of a major study in the future.

Implications

In this study it was determined that there were

areas of the grade six mathematics program that were not

emphasized by teachers. Furthermore, it may be likely
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that instructional time is lacking since the mean ratings

of many of the objectives that were not emphasized may be

interpreted to suggest those not emphasized would have

been emphasized had more time been available. The ques­

tion of the amount of instructional time needed should be

analysed from two points of view: first to ensure that

the proper time exists to offer a broad mathematics pro­

gram and second, to ensure a proper balance of all sub-

j ects in the primary/elementary program. The fact that

most obj ect i ves received a mean rating larger than 0, and

that many of the objectives tended to be placed in the

third category could be interpreted that teachers in this

study would do everything if time permitted. This should

be considered when addressing the instructional time

issue with the view that what people say and do

times very different.

Computational skills with fractions and whole

numbers were indicated as being emphasized and ranked

highly in instructional time. If too much time is spent

on developing computational skills that can easily be re­

placed by using a calculator, then areas such as measure­

ment and geometry may remain omitted. Some type of bal-

is needed to ensure that students are proficient in

the appropriate computational skills and that they

also provided with opportunities to learn geometry and

measurement.

The role of the provincial elementary mathe-
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matics bulletin should be assessed to determine if it is

having any impact upon the elementary mathematics pro­

gram. Teachers in this study indicated that they

their teacher I s edition and not the curriculum guide as

their primary source of information. The question of

why it is not used should be determined in order to cor­

rect this possible problem.

Inservice education is another method that may

be utilized to improve the mathematics program at the

grade six level. The objectives chosen for this study

are examples of objectives that are recommended in the

curriculum guide for inclusion in the grade six mathe­

rna tics program in Newfoundland and Labrador, yet, there

several obj ectives that received very low ratings,

to the extent that they would be omitted even if

time permitted. These objectives can be made the center

of an activity inservice program to familiarize teachers

wi th them. Also inservice directed at focusing

rent literature about basic skills and strategies to

teach these skills would provide teachers with a broad­

ened background to help them deliver a good rnathematics

program.

Problem solving objectives in this study were

ranked highly by teachers. If it were the case that

problem solving just meant simple application of compu­

tational skills, then this suggests another area of

deavor for an inservice program. Ample opportunity
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should be provided so that teachers can be given the broad

interpretation of problem solving and experiment with

methods that can be used in their program to develop this

important

While some important information about the types

of objectives emphasized by grade six mathematics teachers

has been determined in this study, much remains to be in­

vestigated. Some questions that need to be answered by

further research

(a) Is there sufficient instructional time al­

located to the teaching of mathematics?

(b) Would a decrease in emphasis on computat­

ional algorithms at the elementary level result in more

time being available for geometry, measurement and prob­

lem solving?

(c) Do operations with fractions require the

emphasis they receive from teachers?

(d) What content areas of the elementary mathe­

matics curriculum are being emphasized by teachers at the

K-5 levels?

(e) How can higher cognitive level objectives

be incorporated into mathematics to allow students

adequate understanding of mathematical concepts?
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OBJECTIVES & SAMPLE TEST ITEMS

1. Given a numeral which has as many as nine digits,

the child will be able to read the numeral by recog-

nizing and naming the periods.

(a) In the numeral: 534 896 201 give the place

value of the following digits:

(a) 8

(b) 5

(c) 2

(b) Which of the following amounts of money would a

millionaire have?

(a) 100. 00

(b) 3 046.00

( c) 7 000 000. 00

(d) 426 000.00

2 . Given a decimal, the child will be able to round it

to a specified place value.

(a) Give the missing numbers:

(a) 0.28 rounded to the nearest tenth is

(b) 0.57362 rounded to nearest hundredth is

(b) A square measures 4.89 cm on each slide.

(a) What is its area rounded to the nearest tenth

3. Given a number with an exponent (such as 34 ), the child

will be able to raise the base to the power given by

the exponent.

(a) Fill in the missing numbers:
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(a) 7
2

(b) 3 4

(b) Why doesn't 2 3 and 3 2 give the same result?

4 . Given an improper fraction, the child will be able

to write it as a mixed numeral by dividing the de-

nominator into the numerator and writing the remain-

der fraction.

(a) Give the mixed numeral for each fraction:

(a) 15/2

(b) 37/5

(b) Draw a diagram to show that:

(a) 3 1/4 = 13/4

5. Given a fraction, the child will be able to express

it as a decimal.

(a) Convert the following fractions to decimals:

(a) 1/8

(b) 3/16 =

(b) The fraction 2/3 is nearly equivalent to which

decimal:

(a) 6.6

(b) .62

(c) .65

(d) 6.5

6 . Given a dividend and divisor in whole numbers, the

child will be able to find the quotient and express

any remainder decimal.

(a) Express the quotient of the following in decimal
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form:

(a) 7 )284

(b) 5 )421

(b) Three boys shovelled a path. They were given

32 dollars for their work.

(a) How much money did each boy receive?

7. Given a set of elements and a description of

element in the set, the child will be able to sel­

ect the element desired.

(a) Find the next element in the set described by:

A = (6,12,18,24 ... )?

(b) Given that Set A = (1,2,3,4,5,6,7,8,9,10) find

the element that fits the following:

(a) the element is less than 5

(b) the element is

(c) the element is larger than 2

8. Given two sets, the child will be able to find their

union.

(a) If Set A (3,4,5,6) and

Set B (7, 8,9,10)

what is ... Set AuB?

(b) If Set A (1,3,5,7,9,11) and

AuB (0,1,2,3,4,5,7,9,10,11)

what is ... Set B?

9. Given a number less than 500, the child will be able

to find its prime factorization by building a factor

tree and recognizing prime factors.
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(a) Using a factor tree , write a prime factorizat-

ion for:

(a) 250

(b) 720

(b) John and Mary wrote a prime factorization for

90. John started his factor tree with 9 x 10

while Mary started hers with 2 x 45.

Would they both have the same prime factorizat-

ion for 90?

10 . Given two numbers, the child will be able to find

their greatest common factor.

(a) Find the greatest common factor of the following:

(a) 7 and 20

(b) 6 and 10

(b) Find two pairs of numbers that have common fac-

tor of 6.

11. Given two numbers, the child will be able to find

the least common multiple of the pairs.

(a) Give the least common multiple for the following:

(a) 21 and 6

(b) 3 and 16

(b) Find two pairs of numbers that have a least com-

man multiple of 20.

12 . Given the radius diameter of a circle, the child

will be able to find its circumference by applying

the formula:
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circumference = TT x diameter

(a) If the radius of a circle is 6 em, use the formu­

la C = rr x d to find the circumference.

(b) A circle has a diameter of 3 em and a circumfer­

ence of 9.4 em. How can you show that IT (pi)

is approximately 3.14?

13. Given a division problem which has a 2-digit divisor,

the child will be able to find the quotient by using

the long division algorithm.

(a) Find the following quotients:

(a) 89 )49647

(b) 62 )4613

(b) There are 27 in an auditorium. 230 students

are to meet for assembly. How many students will

be in each row?

14 . Given any two fract ional numbers, the child will be

able to find the product by multiplying the numer­

ators together and the denominators together.

(a) Find the following products:

(a) 3/8 x 2/6

(b) 6/7 x 3/5

(b) Andy ran 1/2 of the way to school. Sue ran 3/4

as far as Andy. What part of the way to school

did Sue run?

15. Given two decimals with no more than three (3) places

to the right of the decimals, the child will be able

to find their product.
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(a) Find the following products:

(a) 3.7
x Q..:.Q§.

(b) .47
x~

(b) Tickets cost $1. 20 each. Drinks cost 0.5 times

as much. How much do drinks cost?

16. Given two fractional numbers expressed as decimals,

the child will be able to find their quotient.

(a) Determine the quotients for the following:

(a) 0.4 )29.6

(b) 0.11 )0.638

(b) If you divide $56.40 equally among 4 people, how

much money does each person get?

17. Using fractional numbers, the child will demonstrate

his ability to apply the following basic principles:

- zero principle for addition

- commutative and associative principles and the one

principle for mul tiplication

(a) Define the following terms:

(a) zero principle for addition of fractions

(b ) commutative principle for addition of fract-

ions

(b) Which basic principle is used for:

6/8 x 8/8 = 6/8?

18 . Given the length, width and height of a rectangular

prism, the child will be able to find its volume.

(a) Use the formula:
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V 1 x w x h to find the volume of a box with length = 2 em

height = 3 em

width = 5 em

(b) You are given 27 centicubes. What the dimens-

ions of the rectangular prism (cube ) that can be

constructed using the 27 centicubes?

19 . Given the base and height of a triangle, the child

will be able to find its area.

(a) Use the formula:

area = height x 1/2 base (a = 1/2b x h) to find

the area of a triangle with a height of 10cm and

a base of 8

(b) A square has an area of 16 cm2 . What is the area

of each triangle made by drawing the diagonal

from opposite corners?

20 . Given an angle, the child will be able to find its

in degrees by using a protractor.

(a) Use a protractor to find the measure of these

angles:

(a) ~-----+
(b) ~

(b) Draw an angle of 70 0 without using a protractor

and then check it using the protractor.

21. Given rectangles, squares, parrallelograms, trapez-

oids and quadrilaterals, the child will be able to

recognize them.

(a) Which of the following is an example of a parra 11-
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elogram:

(a)

(b)

(c)

(b) If you made a square out of string, how would you

use this same string to make a rectangle?

22. Given isoceles , equilateral and right triangles, the

child will be able to identify them.

(a) Define the following terms:

(a) isosceles triangle

(b) equilateral triangle

(c) right triangle

(b ) What type of triangles are formed if you draw a

diagonal connecting opposite angles of a square?

23. Given appropriate materials, the child will be able

to construct models of 3-dimensional figures.

(a) Draw an example of a box with dimensions of

3 cm (height)

4 cm (width)

5 cm (depth)

(b) How many cubes would it take to make a cube that

had a column of 64 cm3?

24. Given compass and straight edge, the child will be

able to draw triangles.

(a) Using a compass and ruler, draw an equilateral
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triangle.

(b) Using a compass and a ruler, draw two triangles,

one being twice as large as the other.

25. Given the words: side, angle, edge and diagonal,

the child will be able to identify each.

(a) Label the following parts for the given figure:

(a) side

0(b) edge

(c) angle

(d) diagonal

(b ) What name is given to the polygon that has the

following characteristics:

(a) 3 sides

(b) no diagonals

(c) 3 angles

(d) 3 verticies

26 . Given perpendicular lines, the child will be able to

recognize them.

(a) Define and draw an example for a perpendicular

line.

(b ) Give three examples of perpendicular lines in

your home.

27. Given the co-ordinate plane, the child will be able

to graph points whose coordinates include positive

and negative integers.

(a) Connect the following points in the graph with a

line:
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A (3,-4)

B (-3,-2)

(b) Why aren't ( -3,4) and 4,-3) the same points in

the coordinate plane?

28 . Given short story problems which involve fractional

numbers, the child will be able to estimate answers

to the problem.

(a) 98.5 miles rounded to the nearest mile is:

(a) 98.6 miles

(b) 99 miles

(c) 100 miles

(d) 98.0 miles

(b) If apples cost 12 1/2 e;, each, about how many can

you buy for $1.00?

29 . Given a word problem whose solution requires one step,

the child will be able to write and solve an equation

for the problem.

(a) For the following problem, circle the correct

John had 27 trout. He gave 16 to Mary. How many

did he have left?

(a) 27 + 16 43

(b) 27 16 + 11

(c) 27 16 11

(d) 27 + 11 38

(b) Write and solve an equation for the following

problem:
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Joseph scored 27 points in a basketball game.

Tim scored 18 points. How many more points did

Joseph score than Tim?

30. Given a word problem whose solution requires two

steps, the child will be able to write and solve

equation for the problem.

(a) For the following problem circle the correct

What is the quotient when the sum of 64 + 8 is

divided by 9?

(a) 64 8 + 9

(b) 64 + 8

(c) 64 + 8 _
--9- -

(d) ¥ = 9

(b) Write and solve an equation for the following

problem:

John had $27.10. He bought a pair of shoes for

$6.50 and a basketball glove for $11.50.

How much does he have left?

31. Given a relatively large number expressed in base 10,

the child will be able to write it in scientific no-

tation.

( a) Write the following in scientific notation:

(a) 500 000

(b) 100 000 000
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(b) The distance to the is 6 x 107 km.

The distance to the sun is 4 x 1012 km.

Which is farther from earth, the moon or the sun?

32. Given a base 10 numeral, the child will be able to

wri te it as a base 5 numeral.

(a) Write the base 5 numeral for the following base

10 numerals:

(a) 16 5

(b) 5

(b) Which of the following base 5 numerals is the

largest base 10 numeral:

33 . Given a polygon, the child will be able to tind its

perimeter by finding the sum of its side.

(a) What is the perimeter of a rectangle with sides

of 2 cm, 4 cm, 2 cm and 4 cm?

(b) Construct a rectangle with a perimeter of 28 cm.

34. Given two ratios, the child will be able to determine

if they are equal.

(a) Find the missing numeral in the following ratios:

(b) 4 _ 8
"7 - n

(b) I f three scouts could be assigned to 1 tent, how

many tents would be needed for 18 scouts?
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35. Given two fractional numbers to add, the child will

be able to find the sum by using fractions with the

least common denominator.

(a) Find the sum of the following fractions:

(a) 3/10 + 3/5

3/7 + 7/12

(b) Cindy ate 1/4 of the pie while Mary ate 1/5 of

it. How much of the pie did they eat altogether?

36. Given two fractional numbers to subtract, the child

will be able to find differences by using fractions

wi th the least common denominator.

(a) Find the difference of the following:

(a) 5/6 1/9

(b) 7/8 1/2

(b) How much must be taken away from 3/4 to have 1/8

left?

37 . Given decimals in addition exercises which require

regrouping, the child will be able to find the sum.

(a) Find the sum of the following:

(a) 0.65
+~

(b) 29.37
+ 4.93

(b) Bill weighs 72.5 kg while Mary weighs 45.6 kg.

How much do they weigh together?
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38. Given decimals in subtraction exercises which require

regrouping, the child will be able to find their dif-

ference.

(a) Find the differences in the following:

(a) 0.68
-~

(b) 700.3
- 267.4

(b) Jane received a cheque for $10.55. She spent

$4.89 for a record. How much change did she

receive?

39. Given an equation which involves percent and which

has an unknown factor or product, the child will be

able to find the missing term.

(a) Solve the following equation for n;

75% x 30

(b) Tim had 30 items correct on a test. His teacher

gave him a mark of 75%.

How many i terns in all were on the test?
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520B Pennsylvania Drive
Stephenville, Nf
A2N 2W8

15 May 1982

Dear Teacher:

As part of my master's programme at Memorial
Universi ty of Newfoundland, I am presently carrying out a
study of test items and their importance in a grade six
mathematics program. The study involves a random sample
of grade six teachers from Newfoundland and Labrador. You
have been chosen as a part of this random sample and I ask
that you take a few minutes of your time to complete the
questionnaire and card sort that have been developed.

I would appreciate if you could complete this
project wi thin the period May 17 to June 4 and return
the results in the stamped, self-addressed envelope en­
closed in this package.

Please answer the following questions and in­
clude this questionnaire in the package that is to be
mailed back.

1. Please indicate the number of years' teaching ex­
perience:

(a) 0 - 5 years
(b) 6 - 10 years
(c) 11 - 15 years
(d) 16 - 20 years
( e) than 20 years

2. Please circle the method or material you use most
when you plan your mathematics program:

(a) Teacher's Edition of Investigating School MathEmatics
(b) Past experience
(c) ElEmentary Mathematics Curriculum Guide for Newfoundland
( d ) Local District Curriculum Guide
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INSTRUCTIONS FOR SURVEY

Enclosed series of 78 .... 3 x 5 cards containing

examples of test items which might be used at the grade

six mathematics level. Also enclosed is a large sheet

of folded paper having four columns on it. Please sort

the cards by following these directions:

1. Open the large folded sheet of paper and place it on

an appropriate working area.

2. Taking each card separately, place it in the column

which best describes the test item in relation to

the importance you placed on it in your mathematics

program this year. For example, an item which repre­

sents something you emphasize with all students would

be placed in COLUMN ONE.

3. Continue placing all the cards in the column of your

choice. ALL columns do not necessarily have to have

the same number of items.

4. When you have finished placing all the cards in the

column of your choice, take the cards in COLUMNS TWO,

THREE & FOUR and place the elastic band around them

and label them with the appropriate column number.

5. The cards you have left in COLUMN ONE are now to be

arranged in order with the first card indicating an

i tern on which you spend the most instructional time

and the last card in COLUMN ONE representing an item
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on which you spend the least amount of instructional

time.

6. When you have completed arranging the cards, please

place the elastic band around the cards and attach

the label which indicates COLUMN ONE.

REMEMBER: Cards in COLUMN ONE should be in order with

the first card indicating i tern on which

you spend the most amount of time and foll­

owing through to the last card which indi­

cates an item in COLUMN ONE on which you

spend the least amount of time.

7. When you have completed your task, please place the

cards in the self-addressed stamped envelope and place

it in the mail.
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COLUMN ONE

Itens emphasized
with all students

COilJMN 'IWO

Itens emphasized
with some stu­
dents

COilJMN TIffiEE

IteIlE not emphasized
but which would have
been, if more time
available

COLUMN FOUR

I tens not emphasizE
and would not have
been emphasized eVE
if time available.
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Comparison of Method of Program Planning
and Mean Rating of ItEmS

(N=2) (N=6) (N=41) (N=7)

Objective lDcal Guide Provincial Guide Teacher I s Fdition Past Experience

1a 4.0 4.0 3.95 3.71

1b 2.5 4.0 3.27 3.57

2a 3.5 3.85 3.34 3.29

2b 2.5 3.5 3.01 2.71

3a 4.0 4.0 3.90 3.57

3b 4.0 3.67 3.34 3.14

4a 4.0 4.0 4.0 3.71

4b 3.5 3.5 2.56 3.14

5a 3.0 4.0 3.22 3.29

5b 3.0 4.0 3.10 3.14

6a 4.0 3.5 3.44 3.57

6b 4.0 3.67 3.80 3.57

7a 4.0 3.83 3.61 3.14

7b 4.0 4.0 3.44 3.0

8a 4.0 4.0 3.68 3.14

8b 2.5 3.83 3.44 3.14

9a 3.5 4.0 3.93 3.43

9b 3.5 4.0 3.76 3.43

lOa 3.5 4.0 3.98 3.86

lOb 3.5 3.5 3.78 3.71
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Comparison of Method of Program Planning
and Mean Rating of ItEmS

(N=2) (N=6) (N=41) (N=7)

Objective l.Dcal Guide Provincial Guide Teacher I s Edition Past Experience

lla 2.0 4.0 3.98 3.86

llb 2.0 3.67 3.73 3.71

12a 1.5 1.67 1.80 2.29

12b 1.5 1.0 1.78 2.0

13a 4.0 4.0 3.85 3.86

13b 4.0 4.0 3.80 3.57

14a 4.0 4.0 3.85 4.0

14b 4.0 4.0 3.68 3.29

15a 3.5 3.83 3.44 3.43

15b 4.0 3.67 3.41 3.57

16a 4.0 3.83 3.44 3.43

16b 4.0 4.0 3.76 3.71

17a 4.0 4.0 3.46 3.43

17b 4.0 4.0 3.17 3.71

18a 2.0 3.0 2.31 2.86

18b 1.0 1.67 1.54 1.86

19a 2.5 2.67 2.41 3.0

19b 2.5 1.83 1.83 2.29

20a 4.0 3.83 3.34 3.14

20b 2.5 2.83 2.88 2.57
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Comparison of Method of Program Planning
and Mean Rating of Items

(N=2) (N=6) (N=41) (N=7)

Objective local Guide Provincial Guide Teacher I s Edition Past Experience

21a 3.0 3.83 3.22 3.14

21b 2.5 3.33 2.02 2.43

22a 3.5 2.83 3.12 3.14

22b 1.5 3.5 2.44 3.0

23a 2.5 2.63 2.37 2.29

23b 2.0 2.5 1.85 2.14

24a 3.5 3.67 3.05 3.0

24b 2.5 2.67 2.66 2.57

25a 2.5 2.16 2.66 3.0

25b 2.5 3.0 2.66 2.43

26a 4.0 3.83 3.17 3.57

26b 4.0 3.83 3.37 3.0

27a 3.0 2.0 1.93 2.14

27b 3.0 1.67 1. 70 2.0

28a 4.0 3.67 3.46 3.71

28b 3.5 4.0 3.27 3.43

29a 4.0 4.0 3.68 3.29

29b 3.5 4.0 3.63 3.43

30a 4.0 4.0 3.54 3.71

30b 4.0 3.83 3.66 3.71
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Canparison of Method of Program Planning
and Mean Rating of Itans

(N=2) (N=6) (N=41) (N=7)

Cbjective IDcal Guide Provincial Guide Teacher rs Fdition Past Experience

31a 2.5 c.83 3.61 3.57

31b 2.5 3.33 3.10 2.71

32a 2.0 2.0 2.39 2.29

32b 2.0 2.33 2.20 2.29

33a 4.0 3.67 3.39 3.43

33b 3.5 2.83 2.71 2.57

34a 4.0 4.0 3.56 3.57

34b 4.0 4.0 3.63 3.43

35a 4.0 4.0 3.95 4.0

35b 4.0 4.0 3.76 3.57

36a 4.0 4.0 3.90 3.86

36b 3.5 3.5 3.63 3.0

37a 4.0 4.0 3.70 3.43

37b 4.0 4.0 3.66 2.71

38a 4.0 4.0 3.63 3.43

38b 4.0 4.0 3.90 3.43

39a 3.0 1.83 2.17 2.57

39b 2.0 2.0 2.71 2.43
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