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ABSTRACT

This study examined the changes in parental attitudes
towards calculator use in the classroom during their involvement
in calculator activities with students. The study also
investigated the effectiveness of involving parents in
mathematics activities as a support mechanism for calculator
implementation in the school as a whole.

A class of year 6 students and their parents were chosen
for the study. Parents were first given a questionnaire to
evaluate their attitudes towards the use of calculators in schools.
Interested parents were consequently invited to participate in
one fifty-minute lesson per week for eight weeks. During these
lessons, calculatofs were used for a variety of purposes.

The changes in parent attitudes were analysed based on
the initial questionnaire, initial interview, journal entries during
the eight weeks, and the final interview at the conclusion of the
study. The researcher’s .journal was used to ident'ify the
researcher’'s attitude towards calculator use and the
effectiveness of parent involvement in the activities.

- It was concluded that the attitudes of the parents changed
over the course of the study. They discovered the potential of
calculators as tools and teaching aids and were able to identify |
more benefits following the sfudy compared with their
comments before the study. The benefits that they perceived
during the study had a direct effect on their reservations about
the use of calculators in the primary classroom. These were
significantly reduced by the conclusion of the study and primarily

related to the way in which calculators could be used rather than



if they should be used. The study revealed that involving the
parents in the calculator activities gave them a clearer idea of
how they could be used, and that their misconceptions and
reservations were minimised as they discovered the potential of

calculators for their child’'s learning.
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CHAPTER 1
INTRODUCTION

1.1 Background to the study

“The evidence is in. The potential is Vclear. The next
millennium will judge us by the inaction of this decade.”
{(Williams 1998 p.25)

Much research has been conducted into calculator use in
primary classrooms over the last twenty-five years and has
clearly shown that calculators do not hinder students’ ability
with arithmetic (Swan & Sparrow, 1998b, p.28). Current policy
and curriculum documents clearly state the importance of
calculator use at all year levels (CDC & AAMT, 19986, p.1;
Curriculum Council, 1998, p.187).

Even with the enormous amount of positive feedback about
calculator use in primary classrooms, studies indicate that
calculators are not being used to their pote'_ntial. In some échools
they are not being used at all. Some impediments to calculator
use include their availability, teacher reluctance to try new ideas,
lack of resources, and parental objections to their use {Swan &
Sparrow, 1998b, p.28; Williams, 1998 p.21).

After completihg research into the myths about calculators
currently held by parents Swan & Sparrow concluded that
teachers should hot focus on whether or not caiculators should
be used, but rather they should focus on how to make the best
use of them. This can be achieved through such support

mechanisms as 1) whole school policy development; 2)



allocating resources; 3) communication between schools and
parents; and 4) encouraging students to develop number sense
and make sensible choices about when to use a calculator
(Williams, 1998 p.23).

1.2 Significance of the study

While much research has been carried out as to whether
calculators should be used in the classroom, and how- they can
be used with respect to changing teacher attitudes, there is little
research into the area of changing parent attitudes towards
calculator use in the primary classroom.

This study will examine the effect that working with
students and calculators has on parent attitudes. With the
support of curriculum documents that advocate calculator use at
all year levels, this study will provide information about effective
ways that calculators can be used in the classroom. The issue
of parental objections to calculators being dealt with in this
study will provide practical ideas for reducing the fears of
anxious parents rather than quoting research findings which has
proven to be ineffective (Swan & Sparrow, 1998b, p.29).

The effectiveness of school support mechanisms for
calculator use (Williams, 1998, p.23) will be demonstrated in
this study. The participating schoo! already has a policy on
calculator use that follows the guidelines of the National
Statement, and reéources have been allocated for calculators to
some degree. This study will add to those resources, develop

communication between parents and the school, and encourage



children to develop number sense and make sensible choices

about calculators.

1.3 Purpose _of the study

The purpose of this study was to examine changes in
parental attitudes towards calculator use in the classroom during
their involvement in calculator activities with students. The
study also investigated the effectiveness of a “parents as
partners” approach to mathematics involving calculators.

Parent attitudes have an influence on student attitudes and
learning, therefore understanding how parents feel about
calculators and making them increasingly aware of how they can
be used effectively is an important step in enhancing student

attitudes and learning.

1.4 Research questions

What attitudes do parents have towards calculator use in the

mathematics classroom?

1. What potential. benefits do parents see in the use of
calculators as tools and instructional aids?

2. What criticisms and- reservations do parents have about the
use of calculators in the mathematics classroom?

3. Does involvement in classroom activities involving calculators -

change the attitudes of parents towards their use?



CHAPTER 2
LITERATURE REVIEW

This literature review includes information about
constructivism in the classroom, the history 'Qf calculator use in
primary classrooms, recent calculator research and attitudes
towards calculators in the school and community. Ways that
calculators can be used in the classroom, parent invoivement in
mathematics and literature on methodology will also be

discussed.

2.1 History of calculator use in primary schools

Calculators have been a controversial issue in schools for
the last three decades, however they are stil not being used
much by students (Powell, 1996, p.4). The controversy began
in the 1970s with the introduction of the pocket calculator. It
was viewed with distrust by most people concerned with
mathematics education (Swan & Sparrow, 1998a, p.1586)
because educators realised that its incorporation would resuit in
changes to what was taught in mathematics and how
mathematics was taught in schools.

At this stage the implementation of the calculator in the
classroom was a foreign idea to many people. During the 1970s
and 1980s extensive research was devoted to calculator use and
its impact on the achievement of students. Although it was a
relatively new concept, some academics were beginning to
realise and document its place in mathematics education. In

1977, Girling supported calculator use when he concluded that
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sensible use of a calculator was integral to basic numeracy {cited
in Sparrow, Kershaw & Jones, 1994, p.4).

By 1980, the National Council of Teachers of Mathematics
(NCTM) had reached its own conclusions about the potential of
calculators for mathematics education. It publjshed “An Agenda
for Action” which proposed the integration of calculators at all
levels but particularly in the area of problem solving. This
document was able to summarise the recommendations of the
research being conducted during the 1970s. .

This affirmation of calculator use was not enough to
revolutionise the way mathematics was being taught in
Australia. Educators were still skeptical of the benefits of their
inclusion in teaching and learning and most teachers opted to
ignore the research findings.

During the 1980s and early 1990s several academics
conducted meta-analyses of numerous research projects on the

topic of calculators. In 1982 Suydam reviewed 75 studies with

- conclusions that showed achievement as high or higher in

students using calculators when compared to students who were
not using them. Reys and Reys (1987) demonstrated that
calculator use does not hinder mathematical achievement during
their discussion of results from 200 studies into calculator use
(cited in Swan & Sparrow, 1998a, p.159).

Previously Hembree and Dessart conducted a meta analysis of
79 studies and found that mathematical achievement was as
high or higher in students using calculators (Sparrow, Kershaw &
Jones, 1994, p.18). Later additions to their work supported

these findings as they noticed large potential benefits from



calculator use but little impact on the curriculum (Hembree &
Dessart, 1992, p.23).

The Calculator Aware Number {CAN)} project in the United
Kingdom also showed calculators in a positive light. it began in
late 1986 and involved twenty classes of silx year olds (Sparrow,
Kershaw & Jones, 1994, p.36). Although it wa{s not set up 'as a
research project, it provided insight into the mathematical
development of the children over a longer period of time than the
usual studies. The Calculators in Primary Mathematies project
began in Australia in 1990 and demonstrated that students who
used calculators were more able to solve real-life problems,
chose calculating methods sensibly, and were able to interpret
their answers more easily.

It wasn't until 1987 that Australia followed suit with its own
recommendations for calculator use in schools with “A National
Statement on the Use of Calculators for Mathematics in
Australian Schools” (Williams, 1998, p.20}). This docu "=nt
summarlsed five mam recommendatlons regardlng calculator use
in Australian schools: | _

1. All students should usie calculators at all year levels

2. They should be used as instructional aids and computational

- tools in the learning process

3. Teachers should be actively involved in curriculum change in
content and methods arising from calculator use

4, Teachers should take advantage of the potential of calculators
for mathematics within the total curriculum

5. Teachers should initiate discussion locally regarding the role of
calculators in the school and society

(CDC & AAMT, 1987, p.1)



Research and controversy did not conclude with the
production of either of these documents. NCTM extended its
recommendations in 1991 by suggesting the integration of
calculators in homework and evaluation as well as classwork.
Calculators were viewed by academics as esser]tial tools for the
learning of mathematics at this time. The following year NCTM
published a yearbook to co-ordinate calculator research from
around the world {Williams, 1998, p.20). The community was
still not entirely convinced and so the research cont"inued. An
American study in 1994 showed that half of teachers were using
calculators sometimes and a third of teachers were not using
them at all {(Wheatley, 1994, p. 115).

In 1994, the Education Department released the
Mathematics Student Outcéome Statements in Western Australia.
Calculators were given equal consideration to mental and written
computation in this document (EDWA, 1994, p.12,22,34,44).
Student QOutcome Statements were a new concept for teachers

to grasp but at least the p_re.se'nce of calculators gave weight to
' the riiény years of recommendations in policy documents.
" . By 1995 it seemed that calculators were at last having an
impact in Australian schools with the results of a nation-wide
survey of primary school teachers by Len Sparrow and Paul
Swan. They received 1297 survey responses in which over
se_\renty_percent of teachers said that all students should use
calf,:ulator’s.

Détails of the research put this statistic into perspective.
Many teachers commented that the use of calculators only
occurred at certain times e.g. for checking, for older students

only, or for formal calculators lessons. Only eleven percent of
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teachers gave their students free access to calculators and over
fifty percent of teachers chose when calculators should be used

{Sparrow & Swan, 1997, p.31) {(see Table 2)

Table 1
Survey Question 7

How frequently do students use calculators in your classroom?

Never Rarely Sometimes Often = | Fréee Access
157 162 500 335 143
12.1% 12.5% 38.5% 25.8% 11.0%
Table 2

Survey Question 9

Who decides when students in your class use calculators?

Other No response Teacher Student Teacher /
| | Student |-
2 130 727 69 369
- 0.2% 10.0% 56.1% 5.3% 28.5%

The lack of freedom that students have with calculators
a'cc‘ording‘tb _this_' study directly opposes the recommendations of
the CAN prOjéct (Calculbator Aware Number). The CAN project
recommended that students should be able to choose when to
1998, p.22).

calculators were still not being as widely accepted as they

use calculators (Williams, It appeared that

should have been.



The “Statement on the Use of Calculators and Computers
for Mathematics in Australian Schools” was published by the
Australian Association of Mathematics Teachers in 1996. This
document updated the 1987 version in recommending that
calculators become a priority as a natural medium for
mathematics learning (CDC & AAMT, 1996, p.1}. It also
recommended that students have access to calculators in
assessment as well as [earning.

1. All students have ready access to appropriate technology as a
means both to support and extend their mathematics learning
experiences;

2. Priority be given to the use of calculators and computers as
natural media for | mathematics learning within a
technologically-rich learning environment;

3. Teachers at all levels be actively involved in exploring ways to
take full advantage of the potential of technology for

- mathematics Iea.rnin_g- within the total curriculum;

4. Students who use caléulator and computer technology in their
'le“arning of mathematics have access to the same

- technological resources when their understanding of
mathematics is being evaluated; |

5. Education authoritiés make available to teachers professional

3 develq'pment opportunities to support the development of

’kno'wledge and skills necessary for the successful use of
calculator and computer technologies in classrooms,

{CDC & AAMT, 1996, p.1)



Matiematics policy documents clearly indicate the need for
calculator implementation in mathematics education and their
recommendations have been based on the wealth of research
conducted in the last two decades.

The latest impact for calculators in mathe‘matics education
has occurred in the 1998 release of the Curriculum Frameworks
by the Curriculum Council of Western Australia. The document
is the result of involvement from a range of people_--.inciuding
teachers, parents, academics, students and other rn'-émbers of
the community (Curriculum Council, 1998, p.3). The “Working
Mathematically” strand contains mathematical cutcomes relating

to calculators:

“Choose mathematical ideas and tools to fit the constraints
in a practical situation, interpret and make sense of the results
within the context and evaluate the appropriateness of the

methods used.” {Curriculum Council, 1998, p.185)

Thé explahation of this outcome outlines the way studehts
shbuld make appropriate use of their calculations using current
technology and reinforces the fact that calculators are not doing
the thinking for the students, rather the students must make
sense of what the'y are doing and make decisions based on the
construction of that knowledge (Curriculum Council, 1998,
p.185).

10



Another mathematical outcome relating to calculators from

the “Number” strand is:

“Choose and use a repertoire of mental, paper and
calculator computational strategies for each opgration, meeting
needed degrees of accuracy and judging the reasonableness of

results.” {Curriculum Council, 1898, p.187)

The following explanation of this outcome discusses the
need for students to make sensible choices as to when they
should use a calculator (Curriculum Council, 1998-, p.187). It
goes further to state that students should be able to use
calculators efficiently and interpret the displays accurately.

From the structure given in these recent curriculum
documents, it is clear that not only are calculators being
recommended for mathematics education in Western Australia,
but active measures are now being taken to implement them in

the curriculum for students of aill'ages.

2.2 Teacher and parent attitudes to calculators

“There are very few issues in mathematics over the past
twenty-five years that have caused more debate among
teachérs,_,p_arents and the community than the use of calculators
in schools” (Swan & Sparrow, 1998b, p.28)

It has already been established that teachers have not

always readily used calculators in their classrooms. The attitude

1



of teachers towards calculators has changed with time, however
the change has been slow.

Some teachers feel that calculator use is “cheating” and is
limited to activities such as checking work. Other teachers find
that calculators are beneficial with less able children and are
useful to extend investigations by including data normally too
large or complex to handle with mental or written methods.
Many teachers find that calculators encourage children to use
mental calculations more often, particularly when ' they are
encouraged to estimate before calculating, and that calculators
help créate a positive attitude as well as confidence in
mathematics tasks (Sparrow, Kershaw & Jones, 1994, p. 14-
15). |

Three teachers of Year 1 students developed a study to
explore what their students thought about calculators, what they
chose to do with them and what guestions they asked (Marley,
Skinner & Kenny, 1998, p.6). The teachers’ attitudes at the
_con_clus_ion- of the study were positive, with deligh_ted surprise
thét studehts were able to do much more than they were usually
given credit for, including making decisions about when to use a
calculator.

Another teacher was asked to trial a new calculator in his
classroom, the outcome being that calculators were seen by this
teacher as powerful tools {(McCann, 1997, p.10). He was
pleased fo see that the discussion generated through the use of
calculators led to much mathematical language in the classroom.

Teachers involved in the CAN project were also
enthusiastic about the effects of calculators in their teaching

program (Williams, 1998, p.22). Teachers were finding that the

12



omission of more traditional pencif-and-paper methods had
provided more time for teachers to promote their students’
understanding of mathematics. These teachers were surprised
to find that the students using calculators were further on in
their work and were showing understanding of much larger
numbers *han students who had not been using calculators.

With the vast amount of research and positive feedback
from classroom experiences, it seems Sstrange thatj‘ 80 many
teachers are still reluctant to pursue calculator usé in their
classrooms. The reasons for this are varied but essentially relate
to a reluctance to change from what is familiar, the lack of
community support and the fack of resources.

Teachers are concerned about the lack of security that a
change in their teachihg methods will produce (Sparrow,
Kershaw & Jones, 1994, p.15). This may be attributed to the
lack of curriculum resources and direction in how to use them in
the classroom. .

- Other reasons for the slow introduction of calculators
include a 'Iack of calculators and other resources ih the school
(Reys et al, 1990, p.29). Some schools keep class sets of
calculators that often fall into -disrepair. Others insist on
students purchasing their own calculator, which brings problems
such as students h‘avi_ng different kinds of calculators.

Another teacher excuse is a lack of time with a crowded
sy!labus-however. this is really no excuse at all. Calculators
should not be considered an “add-on” to the syllabus, but rather
as an integral part of it.

A lack of parent support is another reason cited by

teachers for their reluctance to include calculators (Reys et al,

13



1990, p.29). It appears that teachers aren’t the only people
who have demonstrated reservations about calculator use.
Parents perhaps have even more reason to be wary of
calculators because they don’t usually have access to research
findings or experiences that show calculators being used
effectively with positive outcomes. Their children’s classes are
the only fields of experience that most parents have with
calculators since many would not have had access to palculators
while at school themselves. ‘

Paul Swan and Len Sparrow outline severa_l myths about
calculators that are still believed .by some parents and teachers
today. The first myth is that calculators rot the brain. There is a
misconception here that students will lose the ability to calculate
mentally and with paper‘and pencil. Secondly, a myth exists
that students will become dependent on calculators and they wili
become a crutch to prop up students with weak mathematical
ability. A popular myth is that students won’t have to [earn their
basic number facts if they use calculators when in fact students
Wi'l.l have even more reason to -be confident with their basic
facts.

Some parents also feel that students won’t have to think
when they use a calculator {Swan & Sparrow, 1998b, p.30).
This may be attributed to the way many aduits use their
calculators — to calculate tedious sums to save time. The picture
parents may have is that of students mindlessly punching
numbers into their calculator and recording results on a page.

A common justification for not using calculators is that the
“good old days” were good enough. Parents suppor. their own

education without the use of calculators without realising that

14



much has changed in their own lives since they were at school.
This is the time of mobile phones, email, internet and telephone
banking. These aspects of modern society do not necessarily
mean we are becoming lazy, rather people are using current
technology to improve mobility, communication and resource
management. A misconception that students won’t cope in the
real world {Swan & Sparrow, 1998b, p.28) is quite false because
students will actually have to cope with quite. complex
calculators in secondary schooi and beyond as well as other

more complex technologies.

Parent attitudes have not changed much over the years of
calculator implementation in mathematics classrooms. While
some are content to “gb with the flow” of what their child’s
teacher is promoting, others are quite opposed to the use of
calculators at all. It is the responsibility of teachers to make
decisions about how calcylators are going to be used in
conjunction with parents following realistic. experiences with

calculators on both sides.
2.3 How calculators can be used in the classroom

Many of the reservations teachers and parents have about
calculator use come about because they are not aware of how
calculators can be used. Their view is often limited to checking
work and number crunching. Calculators can actually be used
for a number of purposes in a variety of contexts.

Four potential roles in which calculators can be used are as

a recording device, as a counting tool, as a tool to investigate

15



numbers and as a computational too! (Marley, Skinner & Kenny,
1998, p.5). Results of the Australian CAN project also show
calculators being used in games, in pattern finding and creating,
and as a natural setting for discussion (Sparrow, Kershaw &
Jones, 1994, p.39).

Calculators perform several functions in the mathematics
classroom that were previously unattainable (e.g. manipulating
very large and very small numbers). When the calcuiator is used
for certain calculations, students are able to concentrate on
developing patterns and relationships (Ings, 1997, p.13) thus
increasing their understanding of number. As this develops,
there is a move in students’ understanding from merely being
able to perform the calculation to actually understanding what
they are doing. |

Powell believes that students’ understanding of
mathematics is similar to their grasp of language concepts in that
they move from a general understanding of the whole concept to
a more refined, structured understanding of the whole concept.
With this in mind, it is possible. to introduce symbols ;:ia the -
calculator even before the concept is fully understood e.g. the
square root symbol. Students can look for patterns when they
use this function and construct their knowledge based on their
results. This builds on their experienc'es rather than restricting
them to what the teacher allows them to learn. An exposure to
these nuinbe_rs may not necessarily teach the students the |
meaning, however it can give them an idea of what numbers are
able to be explored {Powell, 19986, p.5-7).

When introducing calculators to students with little or no

previous exposure to them, there are three main stages of

16



progression that the teacher should be aware of {(McCann, 1997,
p.11}. The children will usually ignore the task given to them to
begin with and simply experiment with their calculator. After
some time the students will begin trying to find parts of the task
that can be completed using the calculator. | Finally, in their
optimum role, calculators become a secondary part of the
activity, used as a tool only.

With these roles in mind there are several strategies that
teachers can employ when involving calculators in the
classroom.  All students, but particularly those with little
experience with calculators, should have time to freely explore
what they can do and share their results and ideas with others
(Bitter & Hatfield, 1992, cited in Sparrow, Kershaw & Jones,
1994, p.49). Students should also use calculators after and in
conjunction with concrete materials {(Williams, 1998, p.22). ltis
important for teachers to allow students to see that they value
the child’s construction of learning by encouraging and accepting
their invented algorithms. '

Childrén should be allowed to use them in a variety of real
world contexts with opportunities to work with others as well as
individually (Bitter & Hatfield, 1992, cited in Sparrow, Kershaw
& Jones, p.49). The emphasis should always be on developing
sensible ways to perform calculations,'whether they are mental,
written, estimations or done with the calculator. Teachers
should teach. students the limitations of the calculator in order
for them to judge appropriate ways to choose when to use it
(Swan & Sparrow, 1998b, p.30).



2.4 Parents as partners in mathematics

“If we are all pulling in the same direction, we can achieve

much more!” (Nierop, 1996, p.5)

Having parents as partners in mathematics is an effective
way to improve the confidence of students, the consistency
between what happens at school and at home, and the
communication between the home and school.

The focus of all parent-teacher relationships is the child,
therefore the attitudes and achievements of the students are of
utmost importance to both parties. Stiidies show that parent
involvement in their child’s learning benefits student
achievement through' an improvement in motivation and
confidence (Peressini, 1998, p.321). Parents are able to help
their children at home and reinforce a joint ownership of shared
activities (Ford, Rollmer & Litz, 1998, p.310).

Parents as partners also improves the consistency between
what is taught at school and what happens at home. Teachers
reaffirm thieir own belief system by discussing the reasons for
mathematical activities with parents which leads them to refine
what is done at school to better meet the needs at home (Ford,
Rollmer & Litz, 1998, p.311). In this way students are not
divided between the teacher’'s way of doing tasks and their
: parehts' way of doing tasks and students feel more comfortable
with all parties pulling in the same direction.

Communication between the home and school is vital in all
areas of schooling, not just mathematics, but its application to

the area of mathematics can help overcome students’
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apprehensions about the subject because parents can
communicate to the child its importance and value (Ford, Rollmer
& Litz, 1998, p.311). Parent involvement encourages
mathematical communication through dialogue between parents
and students (O’Connell, 1992, p.11; Peressini, 1998, p.321)
which is fundamental to developing the mathematical language
skills necessary to facilitate understanding of the concepts.
Communication is also important because parents are able to
share what they learn about their child’s understandings with the
teacher (Ford, Rollmer & Litz, 1998, p.311). The teacher also
learns valuable information about fhe families of their students

through such open lines of communication.

There are a variety' of ways in which teachers can involve
parents as partners in their mathematics programs. The
important first step is to plan for communication with parents.
The plan should have a clear purpose and be easily integrated
into  class routines. An example of this would be
co:ﬁmuriication through a child’s diary, which is .seen by the
teacher each day. The plan should involve students as well as
teachers and parents and there should be a desire for some
action to take place rather than merely being a token gesture
(Nierop, 1996, p.5). '

Meeting parents is  another essential. part of effective
commUnication and may be formal, for example an interview, or
informal meetings before or after school (Carey, 1998, p.314).
These opportunities should include lots of encouragement and
reinforcement of the parents’ role in helping their children to

show them how important they are to the process of education.
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Some helpful written communication ideas include
producing parent questionnaires to find out what happens at
home with homework and otner activities (Nierop, 1996, p.5).
This can assist the teacher in establishing profiles of their
children in order to best meet their needs.‘_ Parent newsletters
are another method of letting parents know about what is
happening in their child’s mathematics lessons. Newsletters can
also inform parents of how they can help their child at home as
well as at school.

Special mathematics mornings or evening_s are an enjoyable
way to involve parents in school mathematics (Peressini, 19398,
p.322). A sucéessful example of this was a family night with a
“math power” theme for a Year 4 class {Hall & Acri, 1995, p.8).
The success of this evening came from the freedom for all
participants to explore the activities at their leisure with no time
pressure placed on them. Many students were able to
demonstrate class procedyres or activities to their parents.

- Another way to involve parents is to organise home
acti\}ities that are designed for parents and children to work on
~ together. An example of such a program is the “Math Pairs”
program in which par'ents first attended a workshop run by the
teacher (O’'Connell, 1992, p.10). The teacher demonstrated
particular activities and gave tips on how to question and probe
their child’s thinking. This led.to the parents being able to
ef_feétively work with their child at home and give feedback to
the teacher about the child’s progress. A similar program was
put in place in a Year 2 class with the addition of a pre-test and
pbst-test to see tne effect of having parents as partners (Carey,
1998, p.314). |
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2.5 Literature on_methodology

Quantitative research methods are designed to establish
general laws or principles while qualitative methods explore the
subjective experiences of individuals (Burns,.1997, p.3). Most
researchers recognise that these two methods are
complementary and often incorporate aspects from both
methods that are relevant to their work. The survey method
from which this project stems can serve as a dat'é-gathering
instrument for both kinds of research. There are many ways of
measuring the attitude of participants includingb the Thurstone
type, the Likert method and the semantic differential (Burns,
1997, p.462). Closed and open-ended questions in structured
interview and questionnaire surveys are other ways of gathering
quantitative and qualitative data. There is no one “right” way to
gather research data, rather the researcher must evaluate the
goals of the research and select methods that will meet those
goals most effectively, | '

The grounded theory met'h-od' is & systematic. method of
obtaining data that involves participant obsérvation and
interviewing. Studies that use grounded theory methods usually
come from questions that have been asked about people in
specific contexts, for example, “What do parents think about
calculators in primary schools?” Not only must the researcher
obser_ve' the behaviour of the participants, but also his own
behaviour in order to “become aware of his own preconceptions,
values, and beliefs” (Hutchinson, 1988, p.130). The

combination of quantitative and qualitative methods in grounded
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theory research serve to broaden the study’s perspective,

making it relevant to education and educators.
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CHAPTER 3
METHOD
3.1_Design

This study investigated both quantitative and qualitative
data collected from the participating parents. The quantitative
data was obtained through the initial questionnaire to all parents
of the class. The qualitative data was obtained from the verbal
and written observations of the six parents who participated. It
was collected through interviews and written journals.

A questionnaire was distributed to each parent before the
commencement of the classroom activities in order to evaluate
their attitudes toward calculators in the primary classroom. One
of the steps in survey research is to pre-test the instrument to
determine whether it will obtain the desired data (Burns, 1997,
p.469), tnerefore a trial questionnaire was administered the
previous year with parents of a class of Year 5 and © students.
Parents of the current year’'s class were then invited to join the
class for a series of mathematics lessons involving calcula'_co_rs.

An info.rmal briefing interview was conducted prior t"o the
session, which also served as a means to evaluate the attitudes
of the volunteer parents further. The parents kept a written
journal of their impressions of the mathematics lessons and the
use of calculators in them. After the final session, an informal
interview to discuss the activities as a whole was conducted,
with a further opportunity for the researcher to evaluate their
attitudes to calculators and whether they had changed.

Observations of the mathematics lessons, parent/student

interactions and parent comments were recorded in a researcher
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journal in order to evaluate changes in the parents attitudes and

assess the effectiveness of calculators in the lessons.

3.2 Participants
The research was conducted in an independent primary

school in metropolitan Perth containing over 400 students. The
participants involved in the research included Year 6 students in
one mathematics class, parents of the students, and’,-,teachers
and staff within the school. The class was not ""randomly
selected, rather it was chosen on the basis of convenience. The
participating students included 13 males and 17 females. There
is a range of mathematical ability among the students.

Of the 18 parents who returned questionnaires, 5 were
male and 13 were female. Al six parents who volunteered for
the calculator activities were female. These parents were
primarily homemakers, which explains their availability during the
school day, however they had previously been employed in a
range of occupations.

The schobl embloys staff with varving levels of experience.
Nine of the fifteen full-time staff graduated in the last six years,
with five being in their first or second year of teaching. The
staff developed a mathematics policy in 1994 that recommended
calc'ulator use in ali years. Calculator use in the school occurs
rarely, particularly in Pre-primary to Year 4 where a single class

set of calculators is shared between eight classes.

3.3 Materials
The students had access to their own four-function

calculator for the weeks prior to the research as well as during
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the study. Additional calculators were provided by the
researcher for the parent volunteers., The attitudes of the
parents were evaluated using a questionnaire that had been
tested the previous year {see Appendix 1). The students and
volunteer parents were given guide sheets for each of the
mathematics lessons (see Appendix 3). The volunteer parents
were also given a brief lesson plan prior to each session {see
Appendix 2). They were given some sample q_gestions to
answer in their journals (see Appendix 2). At the conclusion of
the study, the researcher used the three main reservations of
| parents about calculator use as a basis for discussion in the final

interview (see Appendix 2).

3.4 Sources of data

This section will discuss the four sources of data used to
complete the analysis of the topic.

Questionnaire

A questionnaire was used to  determine the parents’
| attitudes towards calculator use. A covering letter accompanied
each questionnaire to explain its purpose, confidentiality issues
and other issues. The questionnaire contained some general
questions to identify the parents’ backgrounds lie occupation,
ages of childrenl in"the school etc). Parents were asked to
indicate when and how they thought children should use
c¢alculators at school. There was ample opportunity for them to
comment on the perceived benefits of calculator use, as well as
their reservations about calculator use in primary classrooms. At
the.conclusion of the questionnaire, parents were asked to

indicate whether they were interested in finding out more about
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calculator use in the school. The primary point of interest was
the perceived benefits and reservations about calculator use from
which the researcher was able to evaluate the parents’ attitudes
to calculator use in general.

Interviews .

An interview was conducted with the six interested parents
prior to the commencement of the calculator sessions. The
parents were invited to share what they thought of c{alculators
with each other as well as their experiences with their children
so far. The parents were also given a brief explanation of the
first two sessions with time to answer their questions and
concerns about their role in the sessions.

At the conclusion of the study, the parents participated in a
follow-up interview. This‘was an informal “debriefing” session
during which the parents were able to discuss and debate
several issues relating to the perceived benefits and reservations
about calculators. The parents discussed the changes to their
opinions on the topic and co'mmen_t_ed on how they would
réspond to someone who asked them what they thought of
calculator use in the primary classroom.

Parents” writing

The journal kept by the parents was a major source of
data. Each parent‘wrote their impreséions on ca'culator usage
following each session they attended. After the third session,
the reseércher provided a journal guide with some example
questions to answer in the journal because some parents
expressed concern that what they were writing was not
appropriate. Some parents wrote their initial thoughts about

calculators prior to the study and some final comments at the
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conclusion of the study. These journals were used to analyse
the changing attitudes of parents during the study.

Researcher’s journal

The researcher’'s journal was used to comment on the
calculator sessions including the effectiveness of the activities
and the researcher's perception of the parental attitudes.
Comments of the students, parents and the researcher’s own
feelings akout the activities were also noted in the rg‘_searcher’s
journal. It was used to evaluate the changing attitudes of the
parents and the researcher during the study and link with the
comments about the acfivities made by the parents in their

journals.

3.5 Procedure
A written proposat of the planned study was given to the

Principal of the school and permission was granted prior to the
commencement of the study., Teachers within the school were
approached- informally with _brief details of the proposed
research. Some of the teachers commented on the use of
calculators in the school and their own perspective on the issue.
On the first day of Term 1, gquestionnaires were sent out to
parents and these were returned by the end of Week 2. Further
information was gi'ven to parents at the annual parent meeting
which occurred in Week 3. This was an opportunity for parents
to ‘ask: qﬁestions and find out what was happening during the
sessions.

Later in the term a form of consent was sent 1o parents for
permission for their children to participate in the sessions.

Parents were also invited to join the sessions as participants. Of

27



the eight parents that responded, six were able to come at the
same time of the week and became the actual participants.
These parents came to the initial interview and briefing session
in Week 6.

The study took place during Term 1 ar}d 2, with two
calculator sessions at the end of Term 1 and six sessions at the
start of Term 2. Each lesson was taught by the researcher. The
lessons were conducted on Monday afternocons for about forty-
five minutes each time. At the commencement of the '_study the
students were told that some parents were coming in to help
with some mathematics activities that involved usihg calculators.
They were not given details about the exact purpose of the
research other than the fact that it was linked to a study being
carried out by the researcher.

The first session was used to find out what students could
do with their calculators. Students had received opportunities
for free play earlier in the term and had been encouraged to
-make use of their calculators when they thought it was efficient
to use them. The second session extended this idea with a
competition between using mental calculations {the ‘brain’) and
using a calculator. The session included a discussion about
when it is sensible to use a calculator. The next six sessions
involved calculators in a variety of roles. They were used to
teach and consolidate concepts, as tools and instructional aids,
and as:checking devices.

After the final session, parents were invited to an afternoon
tea to disduss their comments about the activities. The parents’

journals were collected by the researcher so that they had an
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opportunity to make final comments about the use of calcuiators

in the activities.

3.6 Method of data analysis
The parent questionnaires were analysed to identify the

attitudes of parents towards calculator use. Responses to
questions 1, 4, 5, 6, 7, 8 and 10 were summarised with a tally
and percentage as well as text, while responses for, questions
2,3 and 9 were summarised in text form alone. |

The responses from each parent’s journal were organised
into a table to clearly show the attitudes f‘or' and against
calculator use. Only comments directly relating to the benefits
of calculators or reservations about them were included in point
form in the tables. From these tables the data was discussed for
each session, as well as pre- and post-session data, in order to
discover any common attitudes between the parents for each
stage of the study. The attitude of each parent was discussed
individually in order to specifically identify any changes in

attitudes towards calculator use over the course of the study.

3.7 Validity and reliability

It is important that issues of validity and reliability are
taken into account when preparing a research study in order for
the resuits to be rﬁeaningful. | Validity refers to a judgement
measuring what it is supposed to measure while reliability is
concerned with giving a consistent result in similar conditions
{Burns, 1997, p.293).

Reliability was assured by outlining the full purpose of the

study to the participants. The parents were given a lesson

29



outline before each session to ensure that they clearly
understood the purpose and procedure of each activity.
Reliability was enhanced by giving the parents a range of
students to work with during the study. Each parent volunteer
was therefore exposed to the full range of ma:[_hematical ability
and confidence levels in the class from which to make
observations. The trial questionnaire conducted the previous
yvear also enhanced the reliability of the study by confifming that
the attitudes of parents in the study are generally in.d'icative of
other parents unrelated to this particular study. |

This study addresses the question of internal validity by
using multiple techniques to collect data - Iinterviews,
questionnaires, journals and participant observation. This
triangulation of data collection is the best way to argue that data
is valid if these different methods of assessment produce the

same results (Burns, 1997, p.294),

3.8 Limitations _

It is difficult to translate what is observed with this
relatively small sample group to other situations because the
study is confined to a single setting. A large sample group was
not feasible for this particular study because the researcher
preferred to anah.fse_ a more in-depih perspective of a few
parents rather than skim the surface of the perspective of many
parents. The class chosen for the study was not randomly
chosen and may not be a good representation of students of that
age. A short time span of one school term for the sessions is
another limitation of the study as is the lack of a control group of

participants. Finally, the lack of any kind of quantitative data
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can be considered a limitation because the data analysis

becomes highly subjective.
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CHAPTER 4
CALCULATOR SESSIONS

4.1 Session 1

Before the parents arrived, the researcher organised the
children into friendship groups with two, three or four students
in each group. The children were told that the parents were
going to come each week to help them with some ma-fchematical
activities that involved calculators. They seemed excited about
having some parents involved in their lesson and were looking
forward to the experience.

When the parents arrived, the researcher introduced each
parent to the class and welcomed them to the classroom. A
class discussion about caiculator functions was initiated, in
which the children identified addition, subtraction, multiplication
and division. Some children mentioned other ‘funny’ keys on the
calculator but were unsure of their purpose. The researcher then
explained that the groups would be investigating the things that
cﬁélculators can do, then sharing their results with the class. The
groups settied with their parent helper and began the activities.

All groups managed the first three activities with ease,
being familiar with all the concepts being demonstrated. The
children did not seem to be generating as much discussion about
the activities as the researcher would have liked until they
reached the last three activities ~ percentages, constant function
and memory function. The groups spent a lot of time discussing
why the decimal point was two places to the left when the

percentage key was used.

32



The memory function caused a great deal of confusion at
first, however as they followed the steps with guidance they
began to feel confident using the function and even showed the
researcher the ‘magic’ memory key which mysteriously made
large numbers appear with a single key stroke. ,

The parents were enthusiastically involved with their
groups and were comfortable working with the group assigned
to them. The researcher had intentionally given them. a group
that included their own child to help them feel more 'vc':onfident
when working with the children for the first time. The children
particularly saw the parents as fellow group mémbers during
discussion of the memory function because it was new to most
of the parents as well.

After the groups had spent some time on the memory
function, the researcher brought all the students and parents
back together to discuss the results. The children shared the
answers they had found and their responses to the discussion
. questions. Some discussion was made on the ‘moving’ decimal
place in the percéntage activity and the' whole class did the
memory activity again as a class. Some students commented
that there was more to a calculator than they had realized while
others were disappointed that using a calculator still required
them to think! The parents afterward commented that the
children could see that they needed to have an estimate of the
answer before calculating in case of mistakes. Two of the -
parents continued experimenting with the memory function after
school in order to gain a better understanding of it and the other
parents spent time discussing the progress of their group and

their impressions of the activities.
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4.2 Session 2

This session was introduced to the students as a
competition between their ‘brains’ and their calculators. The
first part of the session was teacher-directed with the researcher
selecting students to take turns being on the ‘brain’ team-and
the ‘calculator’ team. They were given mathematical problems
verbally and the first team to write the correct answer on the
board received a point for their team. The children were all
enthusiastic about this activity with much cheering’-‘ and other
encouragement for the ‘brain’ team in particular. Following this,
the class discussed why some problems were soived fastér with
the calculator and some were solved faster with mental
calculations.

The students and barents conducted their own ‘Brain vs
Technology’ game in small groups with mathematics problems
supplied by the teacher. As the researcher observed the groups,
it was interesting to note that most of the students wanted to be
the “brain’ during the game rather than use the calculator. They
seemed to gain an arhount of satisfaction in being abie to beét
the calculator.

After the teams had completed most of the mathematical
problems, the researcher brought the students and parents back
together to discuss the activity. The groups were asked which
team had the most points, and they were pleased to say that the
‘brains’ had won in most cases.

The class then discussed which problems were faster with
the ‘brain” and which were faster with a calculator. They
concluded that problems with large numbers or difficult numbers

(e.g. decimals) were faster with a calculator, while basic facts
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and simpler numbers were faster with the ‘brain’. One child said
that you would need to know your times tables to do well as a
‘brain’ in this game. The researcher asked the students if it was
important to know the times tables if you could use a calculator
any time. Another student replied that it mac}_e sense to Iknow
them because it is faster than using a calculator. A student
commented that sometimes the ‘calculator’ team member
pushed the wrong button because they were trying tQ be quick
and that was why the ‘brains’ had gone faster. Théif'researcher
asked them how they would know if an answer was right or not
when using a calculator. The students responded by saying that
you should check it again to make sure. When the researcher
asked if there were any other ways to be sure, a student said
that sometimes they “kind of knew the answer before” so they
were able to notice if the answer was wrong. The researcher
asked them if it was important to estimate an answer when
using the calculator and the students agreed although they said
they didn’t do it very often. _
FolloWing 'the'_ session the parents and the researcher
discussed the activities for a few minutes. One parent
expressed surprise that the students preferred being the ‘brain’
instead of using a calculator. She said that it was encouraging
to see that the use of calculators had not turned the children’s
mental skills into mindless number .crunching. Another parent
commehted that mental skills would need regular practice to stay

at a high standard.

35



4.3 Session 3

This session also began with a whole class focus as the
researcher asked the children to enter a three digit number (e.g,
856) into their calculator to play ‘Destructo’. The students were
asked how they would ‘destroy’ the 5 — wpuld it work if we
subtracted 5 from the number? The students easily recognised
that this would not work and suggested subtracting 50. The
class all performed this task and were then asked why it worked.
The students came up with various answers such ;15 “B is not
really 5 in this number” and “it’s in the tens place”.

The researcher repeated the exercise with. larger numbers,
then with smaller numbers that had up to three decimal places.
At the end of this activity the students seemed to have
consolidated their initial understandings of place value and the
groups were formed for the main activity with the parents. The
students and parents played the game ‘Destructo’ using a variety
of large and small numbers, The guide sheet was divided into
three levels: to cater for the rangé of abilities in the class and to
"assist ’the rhovefnent of the childrens’ understanding from -simple
tasks to more complex ones.

The activity generated a great deal of discussion among the
groups, particularly when the desired result was not obtained on
the_ first try. Many students came back to the front of the room
to have another look at the place value chart on the wall.
Alth_odgh the children became increasingly competent with the
language of place value, particularly decimal places, it seemed
that many of the children did not have a clear understanding of

the relative size of digits in the decimal places.
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Following the activity, the researcher introduced a revision
gama called ‘Zip Zap’ which was an effective and motivational
way to revise the concepts from the lesson. The students were
confident in ‘destroying’ digits from even the most complex
numbers given. Even the students who were least confident in
mathematics had a few attempts during the game and were
successful. The parents seemed to enjoy the game, and they
particularly commented on the enthusiasm with:--,.which the

students were participating and calculating the answérs.

4.4 Session 4

This session integrated many aspects of mathematics as

well as the class theme of newspapers. The researcher began
the session by revisiﬁg how to calculate area, since many
children had not fully grasped this concept. The newspaper
investigation was explained and demonstrated before the
students and parents moved off into their groups.

The students’ first task was to calculate the total area of
an A3 newspaper page. Some groups 'used-.the whole page
while others decided to trim off the white space at the edge of
- the page. The students then cut up the page into rectangles of
news and rectangles of advertisements. They calculated each
piece of news é_nd' advertisement separately and recorded the
total news area and total advertisement area on their guide
‘sheet. The use of calculators encouraged some of the groups to
use accurate measurements to the millimetre rather than just
rounding the answer to the nearest centimetre. Some students

were unsure whether to add or multiply to find the total area of
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news or advertisements. This demonstrated the fact that they
need to know what they are doing to use a calculator effectively.

The next stage of the activity was to represent their result
as a fraction by comparing each category with the total page
area. This part of the session provoked a great deal of
discussion about what fractions actually represénted. The
researcher spent more time with the groups that didn’t have a
parent helper therefore was not able to observe the progress of
the groups with parents quite so much. Changing thé fractions
to decimals proved a new concept to the students. It seemed
that although they recognised the relationship between decimals
and fractions on a simplistic level, they did not understand that
all fractions could also be represented as decimals by a simple
calculation.

After most groups had tackled the fraction and decimal
section of the activity, the researcher brought the class back
together to discuss percentages. The children agreed that a
percentage was an easier way to represent the amount of
advertisement.s or news on a page. One group said that it was
not  necessary to Calculate the percentage of news and
advertisements, just calculate one of them then subtract from
100%. Another group was concerned with the accuracy of the
measure since some of the page is blank space (around the
edge). The groups that had trimmed the page explained how
they had solved this problem. Although this session had a focus
on calculators, the researcher felt that it provided valuable
foundations for the development of equivalence between

fractions, decimals and percentages.
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4.5 Session 5

This session allowed the students to explore the direct
relationship between fractions and decimals. The researcher
explained that they would be looking for a pattern so they would
know how to change fractions to decimals. TI'!_e students were
asked to recall how they changed fractions to decimals in the
previous session and this information was given immediately by
the students. The students were told that any fractiorj- .could be
changed to a decimal in the same way.

When the students and parents moved into their groups for
the activities they used their caiculators to discover the
relationship between tenths as fractions and decimals. The
students ‘caught on’ straight away and were confident to
complete the rest of the i‘irst activity without using calculators.
The previous session had been the first lesson in which these
students had ever been able to demonstrate the equivalence of
fractions and decimals, and their competency during this activity

was very encouraging. _
| The extension page asked the students to investigate other
patterns with tenths and hundredths. The groups were able to
follow the patterns without their calculators after some time,
however the meaning behind What they were doing did not seem
quite so obvious tb them. It did not seem that the students had
grasped the relatively large difference in size between the tenths
and the hundredths, in fact, many students seemed to feel that
the hundredths were larger numbers. The only perceived benefit
with the calculators was in finding the patterns quickly. The
calculations on their own did not provide the students with much

understanding on the tr3ic, however the resulting discussion
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enhanced their understanding. Perhaps the greatest benefit of
this activity from a teacher’s perspective was the diagnosis of

students’ understanding of what fractions and decimals are.

4.6 Session 6 3

This session focussed on place value ideas, particularly to
do with decimal places. Before the group activities, the
researcher revised how to use the constant funct‘ion'on a
calculator. The students all seemed confident with this"’function.

Some children chose to complete the activities on their
own, while others were more comfortable moving with the
group’s pace. The first four exercises involved whole number
place value and the children managed to predict these accurately
and quickly saw the pat'terns. When the first decimal place
activity was attempted (.8 + .2), the students predicted a
variety of outcomes including .10, 10 and 1.0.  The actual
result caused a great deal qf surprise among the group and
generated much discussion as to the size of the numbers in
general.

" The children were now more attentive when it came to
predicting the next two patterns. One of the students
experienced a feeling of great success after correctly predicting
the outcome of .0'08 + .002 after étudying the patterns in the
previous two examples. The students eventually seemed to
grasp the idea that the numbers became smaller as more zeros
were placed after the decimal point before a digit (ie .02 is
bigger than .002).

The involvement of calculators in this activity was

important because the calculator provided the accurate answer
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from which the students could generate an understanding of
what they were doing. Without the use of technology, a teacher
would simply have to teli the children what comes next, instead
of letting them discover it for themselves.

Foilowing the group activities, the researcher revised what -
had been done using real-life examples with money. The
students seemed to understand the money examples more easily
because it was within their experience. This_ conclusipn helped
the children consolidate the knowledge they already had with the
new knowledge from the group activities. Several parents
commented afterwards fhat they understood the decimal
concepts better for having the money examples presented as a
conclusion. They felt that the children had a better grasp of

what they were doing folldwing these examples.

4.7 Session 7

The purpose of this sessipn was for students to understand
further the function of decimal places as points between given
decimal numbers. The résearcher began the session with a
simple demonstration of how to play the game ‘Target’. The
students were given the target number 100 and were asked
what two numbers would multiply to bedome the target. The
students readily responded with 10x10, 20x5, 50x2 and 25x4
without using their calculators. The students were then asked
how the\} could reach the target number if one of the muiltiplying
numbers must be 11. The students decided that 11x9 was
closer than 11x10. They were asked if it was possible to obtain
an even closer amount and one student suggested multiplying it

by “nine and a bit”. The class experimented with some decimal
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numbers before coming to 11x9.1 being the closest. The
researcher suggested that there might be an even closer answer
and asked what number was more than 9 and less than 9.1 with
a correct response of 9.09 after some discussion.

The students and parents then moved into their groups to
try some more target numbers. Each child in the group had five
tries to get the closest possible to the target number and the
closest answer received a point. Some groups cho_se to work
together while others treated it as a competitiod between
members of the group. The concentration and enthusiasm was
intense throughout the activity as the students persisted to reach
the target.

The researcher observed all the groups, stopping at the
groups without a parenf to ask them for their results so far.
Many of the students were able to explain that 4.35 came
between 4.3 and 4.4 after repeated attempts to muiltiply 23 by a
number to reach the target 100. One of the more able students
in the class was working in depth on the first target: 11x ? =
100 and came up with 11x 9.090909 = 99.999999. He
suggested that a calculator that had a larger display area would
enable him to make his answer even more accurate.

Following the activities, the groups shared their most
accurate responsés with the class. The accuracy of the answers
was quite amazing with many groups going to four decimal
places to achieve the desired result. The session seemed to
open up all possibilities to the children as they explored the
concept of decimal phlace value. The researcher felt that this

was the most successful lesson to date, in that the students

42



actually seemed to understand the relative size of decimal

numbers.

4.8 Session 8
The calculators were used as a tool for speed and accuracy

during this session. The researcher again revised the constant
function on the calculators with the children, who seemed
familiar and comfortable with this function. Multiples q__f»-2 had
been written on the board in order and the children identified the
patterns in the two times tables. They noticed that all the
numbers were even, they went up in two’s, and that there was a
repeating pattern in the ones column (0,2,4,6,8). The researcher
pointed out the repeating pattern in the tens column (five zeros,
five ones, five two's etc) and then explained the group activity.

Each group chose a times table to investigate first — either
4x, 9x or 3x. They used the constant function on their
calculator or their mental addition skills to write all the multiples
of that number in order on a strip of paper, then studied the
patterns in order. ”to describe them. Some students used
“calculators the whole time while others abandoned them as they
found .doing it mentally was quicker and just as easy. The
children saw the obvious patterns straight away, such as
whether the numbers were even or odd, and the repeating
patterns in the ones column. Most groups found at least five
patterns for each times table by looking at the tens and hundreds
columns also. The groups that worked on the nine times table
were intrigued by the complex repeating patterns found there.

It was interesting to see that some groups wanted to know

exactly how many patterns there would be before they started
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so they knew if they had found them all. Other groups were
keen to “discover” them for themselves, and it seemed that
these groups got the most out of the activity. The calculators
became secondary to the task although they provided an element
of speed and accuracy particularly to Iess’. mathematically
confident students.

At the end of the session, the students shared the patterns
they had found with the class and added to their own
descriptions after listening to other groups’ ideas. More time
would have been helpful as this last part of the session was a
little rushed for time. The students were able to sée that there is
order in mathematics and that tables are repeating patterns

rather than random numbers.
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CHAPTER 5
DATA ANALYSIS

5.1 _Questionnaire analysis
Of the twenty-eight possible responses, seventeen

questionnaires were returned. The opinions and points of view
were varied among the respondents and the questionnaires
provided the researcher with a ciear and informative summary of
the attitudes of the parents prior to the calculator sess'fons. The
majority of respondents were female (13) with three male and

one questionnaire in which both parents were represented.

Table 3
‘ Question 1

Is there a calculator in your home or workplace available for your

use?
home workplace home & workplace
4 1 : 12
23% 6% 71%

The responses indicate that all but one family has access to
a calculator at home and most parents {(77%) also have access

to a calculator at work.
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Question 2

For what purpose(s) do you use a calculator in your home?

The parents named a variety of uses for calculators in the
home including budgets, taxes, book-keeping, calculating
quantities and tasks related to study. The majority of responses

were banking or finance-related tasks.

Question 3

For what purposels) do you use a calculator in your workplace?

The range of responses for calculator use in the workplace
reflected the range of occupations held by the parents. The
responses included enginebering calculations, budgets, sales
calculations, tax calculations and guotes. Again, the most

common response was financial caiculations.

Table 4
Question 4
Do you agree with the use of calculators in mathematics for year
5 and 6 students?

strongly agreé disagree strongly other
agree disagree
1 9 4 1 2
6% 53% 23% 6% 12%

The responses indicate that a majority of parents agree

with the use of calculators in year 5 and 6 (Year 5 is the first
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year that parents are required to purchase calculators for school
use). In spite of the clear school policy of calculator use at all
ages, quite a number of parents disagree with their use or did
not indicate a category. The parents who indicated “other” on
the questionnaire commented that students “should know the
answer mentally first” and “calculators should be used to check

answers”.

Table 5 ’
Question 5 , |
At what year level do you feel that students should begin using

calculators for mathematics at school?

PPl 1| 2| 3| 4| 5 | 6 | 7 |8+ |other

0 1 O 2 2 2 1 1 6 2

0% | 5% | 0% [12% [12% [12% | 6% | 6% |35%|12%

The responses to this _qu_eétion were spread quite evenly
over the vyear levels particularly from Year 3 and upward.
Although the policy encourages use of calculators in all year
levels and requires students to have their own calculator in Year
5, thirty-five percent of parents still felt that they were

unnecessary before high school.
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Table 6
Question 6

Which mathematical activities do you feel should involve the use

of calculators? (you may indicate more than one) *

'y

mental problem place long long measure- none
computa- | solving value multiplica | division ment
tion -tion
1 6 2 8 9 6 | 3
6% 35% 12% 47 % 53% | 35% 18%

Around half of the parents who responded felt that long
multiplication and long division should involve the use of
calculators. About a third of parents thought problem-solving

and measurement should invoive calculators. Although an
example of each category was given to further explain what they
were, it is possible that some parents did not completely
understand what was lnvolved with each category, therefore
these’ results do not necessanly reﬂect the parents att:tudes
accurately.

Some parents also commented that the calculators should
only be used tn check answers for these categories, while others
felt that they shouid only'be used for large amounts or difficult
calcuiations. One parent asked the question “Will use of

calculators prevent estimation?”.

*Percentages shown indicate percentage of parents that hold the particular

point of view, not percentage of total responses
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Table 7
Question 7

What possible benefits do you see for calculator use in primary

mathematics? *

speed in routine tasks or checking 7 41 l%
familiarity with technology 2 12%
time for teaching logical thought processes 1 ., 6%
increased student understanding 1 12 6%
no benefits 5' 29%
no comment / don't know of any benefits 2 12%

The most common benefit perceived by the parents was
speed, for example, qﬁicker checking of work or completing
routine tasks faster. This was mentioned by forty-one percent of
the parents who responded. Twelve percent of parents felt that
the use of calculators would ensure that technology was being
used to its optimum ‘and 'g'ive the students familiarity. with
common technology. One parent perceived that calculators
would help the students understand what they were doing while
another thought that more time could be given to teaching
logical thought processes when calculators are used. Twenty-
nine percent of.parents felt that there were no benefits in
calcula_t’or use in primary mathematics and twelve percent gave

no comment.
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Table 8
Question 8

What reservations do you have about the use of calculators in

mathematics?*

lack of understanding 5 29%
dependency 7 41%
skills will suffer 7 '.""41 %
no comment 1. " 6%

Forty-one percent of parents felt that children could
become dependent on calculators and that they would struggle
without them for basic calculations. The same percentage of
parents were also concérned that the students’ mental and
written computation skills would suffer as a result of calculator
use. Twenty-nine percent of parents thought that students
would not understand what they were doing when they used
calculators and therefore would not recognise errors. Some also
feff that-the students would assume that the calculator was right
rather than estimating an answer and challenging what they saw

on the calculator display.

Question 9 _
Are there any further comments you would like to make about

the use of calculators in primary school mathematics?

‘Some parents commented that calculators should only be
used to check work or for mathematics involving compiex
formula. One parent suggested that if a child didn’t grasp a
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concept and this was keeping him back from what he could
achieve, a calculator would be beneficial. One parent felt that
dependency on machines was unhealthy, while another felt that
calculators promote laziness in teaching mathematics. Another
parent commented that the teacher should ensure that the
students develop their mental computation as well as their

calculator skills.

Table 9
Question 10
Are you interested ir finding out more about how calculators are

being used in your child’s mathematics class?

YES . no no response
14 2 1
82% 12% 6%

A majority of eighty-two percent of parents were interested
in finding out more about calculator use in their child’s class.
The researcher decided that in view of this majority, information
about the calculator sessions would be sent to all parents of the
cIaISS. This included a response form for parenté who were

* interested in participating in the sessions.

5.2 Calculator session analysis
Pre-session analysis

Parents G and H both completed the initial survey while the
other four parents had spouses who completed it. It was not
assumed that the couples necessarily held the same point of
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view therefore these four questionnaires were not included in the
data. All parents except Parent E were abie to attend the
interview before the sessions began. The parents articulated a
range of opinions about the use of calculators prior to the
calculator sessions through the interview (Parents A, G, H, J,
and S), their first journal entry {Parents J and S) and the initial
questionnaire {Parents G and H).

The major purpose perceived by the parents for calculator
use in primary school is preparation for the future. :Fhree of the
parents (A, J and S) felt that children should use basic four-
function calculators in primary school because fhey would need
to use a scientific calculator when they went to high-schoaol.
Three of the parents (A, H and S) also felt that calculators
should be used in order to “keep up with technology”. Parent J
added that “children should be taught how to use technology
appropriate for life in the ‘real world’”. Parent A saw the value
of being competent with calculator use from the perspective of
her husband’s embloymen_t as an engineer in which he is required
to use high level maths. P'arent' H comménted, “Learning to usé
calculators is an advantage; in some areas it is essential”.

Other benefits perceived by the parents before the
calculator session include speed and ease of use. Parent G also
félt that they could benefit students who are being held back
because they don't.graSp the concepts.

, The parents voiced several reservations about the use of
calculators in primary schools. Three parents (G, H and J) feit
that chilldren would rely on calculators instead of using
"bréinpower". ~Parents G and S were concerned that students

would not know if they had the wrong answer if they uséd a
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calculator. Parents H and J thought students would become
lazy and go to the calculator before trying a problem in their
heads. Parents A and H were concerned that students would
not estimate before calculating and that they would not
understand what was happening because gf the lack of
estimation. Parent S also felt that a lack of practice with basic
facts would decrease their ability to use them. She cited a
personal example concerning the use of cash registers in an

£

earlier place of employment.

Session 1 Journal analysis

Two of the parents (E and S) noticed that the students
were keen and enthusiastic about the first calculator activity
even though it was mathematics in an afternoon timeslot.
Parent J felt that the reason for this might be that the students
were allowed to use their calculators not their ‘brains’. Parent A
feit that the students could see that they needed to understand
what they were doing iln order to use a calculator effectively.
She also commented that the students learned not to trust a
calculator blindly, particularly from the activity about the
memory function. Parent S thought that the students’
awareness of calculator functions was expanded through this
activity. | |

The parents also noted their current reservations about
catculators following the session. Parent G commented that "
calculators should not be encouraged at this stage of schooling.
Parent J noticed that the students were not estimating before
caiculating and commented that a reliance on machines makes

our brains lazy.
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Session 2 Journal analysis

Parents E, G and J commented on the enthusiasm and
enjoyment of the students during the the ‘Brain vs Calculator’
session. Parent E and J noticed that the student{s in their groups
wanted to challenge the calculator and prove that their brains
were better. Parent J was pleased that the children in her
groups proved that their brains were better than calculators for
simple to medium level questions. It was interesting toﬁ-"note that
Parent J was initially concerned that students would go to the
calculator first rather than use their brain. Parent S was working
with a lower ability group for this session and noticed that they
found this activity difficult and a little threatening. She feit that
in contexts other than this game, writing ihe problem down
would be helpful for lower ability students.

Parent A commented that the students could see the value
of learning their tables and other mental maths because of the
relative speed of the brain when compared with keyin_g such
sirhple sums on a 6alculator. Parent G felt that the session was
mentally stimulating for the ‘brains’ but that calculators did not

need to be introduced in primary classrooms.

Session 3 Journal analysis

Parent E and J felt that the students responded with
enjoymeht to using the calculators for games. They commented"
that the students had particularly enjoyed using them for the
review game at the end of this session. Parent A commented
that this activity did lend itself to using the calculator effectively.

She felt that the students were focussed on what they were
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causing the calculator to do. Parent S felt that the calculators
made the decimal places more cbvious and the students were
able to concentrate on the concept instead of the calculations.
Parent J commented that the calculators were an aid for
checking answers while Parent A found them to be beneficial for

teaching the concept of place value.

Session 4 Journal analysis _

Parents E and J found that calculators impfbved the
students’ accuracy because they were able to use exact
measures to the nearest millimetre instead of. rounding off to the
nearest centimetre. The calculators made it possible to multiply
these measurements with ease. Parents E and G found that
calculators increased the s‘peed of calculations which enabled the
students to spend more time on the investigation and finish it
rather than becoming bogged down in lengthy calculations.
Parent J commented that the students were able to calculate
fractions and proportions that ‘would have been beyond them
without the u.se of. a calculator. She felt that the calculators had
taken them further than they would ordinarily be able to go with
the mathematical concepts of percentage, fraction and decimal
relationships. Parent G had no reservations about the use of
calculators in this activity. '

Parents E and J were concerned that the students did not
estimate'before calculating in order to judge the reasonableness
of the result. Parent E was also concerned that the students
used the calculator for all calculations, regardless of how simple

they were.
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Session 5 Journal analysis
Parents A, E and G found that the students expressed

positive attitudes towards the decimal and fraction equivalence
activity. Parent E commented that her group was apprehensive
at first, then found it easy and enjoyable. rParents A and G
noticed that the calculators helped the students understand the
relationship between decimals and fractions. Parents E and J
felt that the calculators were beneficial for checking answers and
reinforcing the process to find decimals. Parent E a'lso noticed
that the students were not relying on the calculator for simple
calculations but were following the pattern men'tally. Parent A
found the calculator to be a good tool in which the students
could see each step and its consequence.

Parents A and G were concerned that the calculators
hindered the students’ reasoning because of inaccuracy in
pressing keys that led to incorrect answers. Parents E and J felt
that the activity could be done with a calculator without any real
understanding of the concept.” Parent G was concerned that the
sfuden-ts were relying on the calculétor to give the answers for

some activities.

Session 6 Journal analysis

Parent J noticed that the students’ confidence was
improving when using the calculators. Parent A found that the
students had to think about what they were doing with the
numbers and the calculators provided immediate feedback about
the results of their thinking. Parent S commented that the
activity- was a useful exercise in practising decimals and

becoming familiar with them, while Parent J felt that calculafors
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helped show the students the correct answer and progression of
decimal place value. Parent A found the calculators to be a
great reinforcement as well as a teaching tool.

The only reservation about this session was Parent A's
statement that some of the students needed more concrete
materials before being able to fully comprehend the concept
being taught.

Session 7 Journal analysis g

Parents A and J felt that calculators were important and
essential tools in teaching the concept of decimal place value in
this activity. Parent S commented that the calculators taught
the concept of decimal places as parts of numbers, one of the
objectives of the session. Parent J was pleased that the
students had to estimate before using the calculator while Parent
A commented that the immediate feedback given by the

calculator led the students to modify their thinking before

pr_ocee_ding. Parent S felt that this task would be beyond'_Year 6

students without the use of calculators because the onerous task
of multiplying decimal numbers was removed. Parent J felt that
the students’ understanding of decimal numbers was increased
during this session. |

Parents G and S' commented that the students were not
always thinking about what they were doing and were relying on
the- calcuiator_'to supply the solution. Parent G didn’t feel that
her group was using the caiculator to its fullest benefit. Parent
A noted that some mathematical knowledge of the concept

would need to be in place first so that the students could
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understand what they were doing. She felt that this activity

shows that estimation is important and tables are essential.

Session 8 Journal analysis

Parent J felt that the calculator was useful for speed in this
activity and Parent G noticed that the studenté perceived the
patterns faster by using a calculator. Parent J also found that
the children were more confident to use numbers.when a
calculator was being used. She commented that maths didn’t
seem so unpredictable or scary when order in tables could be
seen. |

Parent S felt that the calculators were superfluous in this
activity since most students were able to continue the patterns

without needing a calculator.

Post-session analysis

Parents A, E and J made final comments in their journals
about their thoughts on . calculator use following thg eight
sessions. Parents A, E, H, J and S also participated in a post-
session interview to discuss their impressions and thoughts
about the use of calculators during the sessions.

Parent A said “Calculators are one of many methods that
should be taught creatively to help teach concepts”. Parent E
also commented that a range of ‘methods’ are needed to
consolidate the concepts. Parent J felt that calculators could be
used in many and Qaried ways, not just checking or making life
easy. She found that teaching mathematical concepts using a
calculator as a tool and aid has been interesting and exciting and

that calculators have been valuable tools in the sessions. Parent
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S found that the children were exposed to numbers they wouid
not ordinarily use at this age level through the use of calculators.

One of the main reservations that parents held about
calculators from the initial questionnaire was that students
would become dependent on calculators. Following the
sessions, Parent A commented that the students would not
become dependent on calculators if the concepts were taught
competently and they had practice using them. Parent'E also
felt that students would not necessarily become depen'Hent on
calculators while Parent J commented that everyone becomes
dependent on technology (e.g. washing machines) and that it is
a fact of life.

Another major reservation about calculator use by the
parents in the questionnaire‘was that students’ understanding of
mathematics would be hindered through the use of calculators.
Parent S felt that the processes that hinder understanding of
concepts (e.g. complex manual.calculations) are removed from
contention in order for the students to have the opportunity to
undérstand the concepts. Parent E agreed by commenting that
the tediousness of some work is simplified by using a calculator.
Parent A commented that calculators should not be used unless
the purpose of the activity is to teach anpther concept. Parent E
noticed that the children‘ did not always understand what they
were doing during the sessions, while Parent J felt that this was
the case in 'only one of the sessions. She stated that calculators
can be used for speed and understanding. Parent H commented
that the students may understand what they are doing better by

writing it out.
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The third major reservation held by parents from the initial
questionnaire was that students’ basic skills would suffer,
Parent E felt that the students must be well grounded in tables
and written methods and Parent J commented that basic skills
should be taught diligently. Parent E also felt that the students’

basic skills would suffer if calculators were used all the time.

5.3 Individual parent attitude analysis _

The six parents participating in the study expressed a range
of opinions about calculators before, during and after the.
sessions. These were observed through the interviews, informal

discussion between sessions and the journals.

Parent A

Parent A is a home maker who works part-time as a special
needs teacher. Her son in Year 6 is of average mathematical
ability and she has two other children in high school and one in
Year 2.

Parent A did not express many reservations duri‘ng the
initial interview other than that students won’t estimate before
calculating. . She was positive about the use of calculators,
particularly because she saw the relevance for high school and
further education. She felt that the students should keep up
with technology.

During the sessions, Parent A made many insightful
comments about the specific teaching and learning benefits of
calculators. She felt that students could see that they had to
understand the concepts before using calculators rather than

trust the calculator blindly. She also felt that the students were
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able to focus on the results of their calculations. The immediate
feedback given by a calculator that caused the students to think
about what they were doing was another benefit described by
this parent. The students could see each step and its
consequence. )

Parent A expressed two reservations during the study
including the fact that inaccuracy on the keys led to incorrect
answers which confused some students. She expressed,.concern
that some of the students needed concrete materials fil::'st.

At the conclusion of the study, Parent A had expanded her
ideas of the benefits of calculators to include th'em as one of
many ‘methods’ that must be taught to the students. She felt
that calculators could be used creatively to help teach concepts
and that the students would not become dependent on them if
the concepts are taught competently and the students have
practice using them. Parent A also offered comments to balance
these benefits by describing what skills need to be taught
alongside mathematics involving calculators.  She feels that
estimatidn and tablés are important skills fo develop and that the
students should understand what they are doing.

Parent E

Parent E is a homemaker who does relief teaching in
primary schools. ~ Her daughter in Year 6 is of average
mathematical ability and her other children are in high school and
Year 4. |

Parent E was unable to attend the pre-session interview but
from informal discussion it was possible to obtain a general
impreésion of her thoughts about calculator use in primary

schools. This parent felt that calculators had a place in primary
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schools, primarily for checking work, but was unsure as to
further possible functions for mathematics education. She was
interested to find out how they would be used in this study.
During the first three sessions, Parent E noticed the
enthusiasm of the students for the activities bu‘g was concer_ned
in Session 3 that the children didn’t really understand the
concept of place value. She found that the calculator improved
accuracy and speed in the next two sessions and-.that the
students were not relying on the calculator for th"e' pattern
making activity in Session 5. The understanding of the students
was still a reservetion held at this time. Parent E Was unable to
attend Sessions 6, 7 and 8 due to teaching commitments.
Following the sessions, Parent E commented that students
would not necessarily become dependent on calculators but that
they should be well grounded in tables and written methods.
She felt that their basic skills would suffer if calculators were
used all the time. Parent E noticed that the tediousness of some
~work is simplified with a calculator but suggested that a range of
methods are needed to consolidate learning. She still had
reservations that the students did not always understand what

they were doing.

Parent G
~ Parent G is a homemaker with children in highschool and
Year 4. Her daughter in Year 6 is of above average
mathematical ability.
In the initial questionnaire, Parent G expressed a number of
reservations about calculator use in primary schools. She

commented that she saw no benefits for primary school use of
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calculators and feels that there is too much reliance on
calculators. Parent G also expressed concern that the students
wouldn’t know if they had the correct answer. One possible
benefit mentioned was for students who are being held back
because trey don’t grasp the concepts being tayght.

After the first two sessions, Parent G felt that calculators
should not be encouraged or introduced in primary schools.
During Session 4, however, she felt that the calculators gave the
students more time to work on their investigations and she had
no reservations about their use in this activity. She felt that the
students understood the concept of changing fractions to
decimals in Session 5 and noticed positive attitudes among the
students for traditiohally tedious fraction/decimal relationships.
In the same session, Parént G also felt that the students were
relying on the calculator to give answers and that they hindered
their reasoning when they made mistakes. She also felt that
students were relying on the calculators in Session 7 and that
they were not being used to their optimum potential. Parent G
felt that the siudents were able to perceive patterns faster by
using the calculator in Session 8. |

Parent G was unable to attend the post-session interview,
however, she did comment that there were aspects to calculator
use that she had nbt considered prev'iously. Although she still
had reservations about the use of calculators, she felt better
about the way they were being used in this classroom having |

now experienced the activities.

63



Parent H

Parent H is currently studying at TAFE and has one son in
Year 6 who is of average mathematical ability.

Parent H held many reservations about the use of
calculators in the pre-session interview and initri_al questionnaire
including the reliance of some students on calculators. She felt
that students can become lazy from using calcuiators instead of
their ‘brains’ and that they might use them-.,without
understanding what was happening or estimating first. L Parent H
felt that it was important to keep up with technology and that
| learning to use a calcuiator is an advantage. Shle commented
that in some areas, competent calculator use is essential.

During the study, Parent H was willing to discuss with the
researcher and the other parents her thoughts on the activities.
She noticed the enthusiasm of the students, particularly in the
games and challenges. Unfortunately, Parent H had to fly
overseas immediately after the final session for family reasons
-and therefore the researcher did not have the opportunity to -
6btéin her journal. During the post-sessidn interview, Parent H
still ‘expressed some concern that the students did not

understand what they were doing all the time.

Parent J

Parent J is a homemaker who aiso helps run a family
business. Her daughter in Year 6 is of average mathematical '
ability and she also has a child in Year 4.

Parent J was full of enthusiasm for the calculator sessions
in the pre-session interview and was outspoken about her

interest in finding out any potential benefits for the students.
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She felt that primary students should be familiar with a basic
calculator and that they should be taught how to use technology
appropriate for life in the ‘real’ world, but didn’t like the idea of
calculators taking over brainpbwer. Parent J was concerned that
students would go to the calculator first beforef_trying a problem
in their head.

Parent J commented after the first session that the
students were not estimating before calculating and that reliance
on machines makes our brains lazy. During Session 2, she was
pleasantly surprised that the children were more keen to be the
“brains” than use the calculators. She noticed thét the children |
proved their brains better than calculators for simple to medium
level questions. She commented on the obvious enjoyment and
challenge for the students in this activity. During Session 3,
Parent J found that the calculators were an aid for checking
answers and that the students responded to games invalving the
calculator. She ailso commented that the session could have
been as successful without calculators and that working by hand
could bring better understanding. |

 Although she was concerned by the lack of estimation on
the part of the students in Session 4, Parent J noticed that they
were able to use exact measures instead of rounding off answers
to simplify the multiplication task. ~She also found that the
students were able to calculate the fractions and proportions
because they had the use of a calculator. Again in Session 5,
she found calculators beneficial for checking answers and
reinforcing the process to find decimals however she felt that the
activity could be done without the students really understanding

the concept.
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Parent J noticed that the stwlents’ confidence was
improving with calculators as she was placed with the same
group as in the first session. She cornmented that calculators
helped show the correct answer and progression of decimal
numbers. In Session 7, Parent J found calculators to be an
important and essential tool for the exercise. She commented
that the students had to estimate before using the calculator and
that their understanding of decimal place value consequently
was increased. Parent J felt that finding order in tébles during
Session 8 helped the students make links between mathematics
concepts. She cdmmented that mathematics didn’t seem so
unpredictable or scary with these links in place. Parent J found
the calculators useful for speed in this activity and noticed that
the students were more confident to use numbers when using a
calculator.

Following the sessions, Parent J discussed many benefits
that she had perceived . throughout the activities. She
commented t_hat -calcula_tors could be used in many and vari_e-_d
ways, not just fof checking or making life easy. She saw
calculators as valuable tools through which the teaching of
mathematical concepts had become interesting and exciting.
Parent J felt that students understood the concepts better with
calculators in all- of the sessions e.xcept one. She commented
that although basic skills should still be taught diligently,
calculators can be used for speed and understanding. She felt
that a degree of dependence on technology was inevitable - a

fact of life.
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Parent S

Parent S is a homemaker who has previously worked in the
retail industry. Her son in Year 6 is of above average
mathematical ability and she has children in high school as well
as a three-year-old. ,

During the pre-session interview, Parent S commented that
students need to use scientific calculators in high school and
therefore should learn to use a basic calculator first.-:, Her initial
reservations were that students would not know if th“‘ey had the
wrong answer when using a calculator and that a lack of
practice with basic facts would decrease their ability to use
them.

During the first session, Parent S noticed that the students’
awareness of calculator functions was expanded. She saw that
they enjoyed conquering the challenging activities although they
began the activity thinking it would be easy and boring. Her
group in the second week was of a lower mathematical ability
and she commented that they seemed threatened by being the
‘brain'. She felt that writing the problems may have heiped
although she understoo.d that it would not have worked in the
context of this activity.

During Session 3, Parent S was concerned that students
were using the calculator for all the broblems - even the simple
ones. She commented that the calculators made the decimal
places more obvious and that the students were able to
concentrate on the concept instead of the calculations.
Following Session 7, Parent S commented that the calculators
taught the concept of decimal places as parts of numbers. She
felt that this task would be beyond Year 6 students without fhe
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use of calculators and that the onerous task of multiplying
decimal numbers was removed. Her reservation following this
activity was that the students were not always thinking about
what they were doing. She found that calculators were
superfluous to the activity in Session 8. .

Parent S was positive about her experiences in the post-
session interview. She felt that the students were not bogged
down by complex manual calculations and had the opportunity
to understand the concepts. She had noticed that the ‘students
were exposed to numbers not usually used in primary school

mathematics.
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

This study has provided some useful data about parent
attitudes towards calculators in primary schools. It has identified
how parents’ attitudes can change after exposure to a realistic
classroom environment in which calculators are being used. This
conclusion will summarise the changes observed in theparents’
attitudes towards calculators over the course of the stidy with
respect to the perceived benefits of calculators and the
reservations held about their use.

It bebcame obvious from the analysis of the questionnaires
and the pre-session interview that the parents were a little
skeptical of the. benefits of calculator use in their child’s
classroom. The main benefit that was observed in the data was
that children should be prepared for the future with regard to
technology, which portrays calgulators in a limited role as a tool
alone. The only other perceived benefit prior to the activities
was the s;ﬁeed and 'ease of use that calculators provide.

- Over the course of the study, many benefits became
apparent to the parents who were participating in the study.
They observed that students were unusually enthusiastic for
their Monday afternoon mathematics lessons and this enjoyment
was having positive effects on their learning. The parents also
observed that the children were able to focus on the concepts
they were learning rather than being caught up in tedious
calculations. They discovered that the students were able to
apply their maths to real life more readily by using exact

measurement rather than simplified problems to match their
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manual computational ability. Another benefit described by the
parents was the immediate feedback that a calculator provides,
allowing students to keep a train of thought while working.

By the conclusion of the study, the parents had identified
the benefits of calculator use in the primary classroom. They
had discovered the variety of uses that calculators have, not
being restricted to checking or just making life easy. They
realised that the students had been exposed to nu['nbers they
would not ordinarily experience at this age and that the
calculators were valuable tools in allowing this exposure.

There were three main reservations held by parents in the
initial questionnaire and pre-session interview. The first was that
students would behcome dependent on calculators and not be
able to use their ‘brain’ fbr simple tasks. The second reservation
was that students would not understand what they were doing
while using calculators and the third reservation was that their
basic skills would suffer as a.result of calculator use.

At the conclusion of the study, the parents did not feel that
students would become dependent on calculators from the way
they were being used in the sessions. The parents felt that
calculators were tools that could help students become
independent thinkers and learners if they are used in the right
way. The parents did not all agrée at the end of the study
regarding students’ understanding of concepts when calculators
were being used. Four parents noticed that the students’
understanding had improved through the use of calculators in
most of the sessions, but two parents still felt that written
methods would promote more understanding. At the conclusion

of the study the parents all agreed that students must know their
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tables and other mental basics well and that calculators should
not be used for these tasks. They felt that using calculators all
the time or for simple tasks would cause the students’ basic
skills to suffer. They did not have a problem with the way
calculators were used in the sessions with regard to basic skills
except that they felt students should be encouraged to estimate
more before calculating.

Overall, the parents’ attitudes were changed significantly in
that they were able to see the value of calculator u;.s'e and the
many ways they can be used to promote mathematical
understanding. Reservations .about their use were still held by
most parents, but these reservations were linked to the way in
which they should be used, rather than whether they should be
used, as was the case at the beginning of the study.

Recommendations for further research in this area would
include more parental involvement in classroom activities that
involve calcuiators in mathematical areas other than those
~shown .in this study. Particularly the topic of number sense
cou.l'd be explored in the cIésSroom further with parents and
calculators. A whole school study into parental attitudes across
the year levels would be beneficial, in order to see if a shift in
attitudes towards calculators could spread around the school
after starting with a few interested parents. Following up
reactions of other parents to a post-study summary of the
participating parents’ comments could be another research topic

to investigate.
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APPENDIX 1: Questionnaire

T T S N S e . e S s

Better Implementation of Calculators

Through Parental Involvement

Questionnaire

3¢ Occupation:

Year levels of children attending the school:

!

Thankyou for participating in this research project!
| Please indicate a response by marking the appropriate box or writing a

; response as indicated. All comments are greatly appreciated.

ad 1. Is there a calculator in your home or workplace available for your
use?

{3 home (J workplace

[€ 2. For what purpose(s) do you use a calculator in your home?

£ 3. For what purpose(s) do you use a calculator in your workp]ace?

Do you agree with the use of calculators in mathematics for year 5

..ra

and 6 students? :
id (1 | strongly agree (3 1agree (11 disagree [} I strongly disagree
3 other (please specify) '




APPENDIX 1: Questionnaire

8y 5. At what year level do you feel that students should begin using

calculators for mathematics at school?

0 Pre-primary ] Year 5

g () Year 1 O Year 6 -
(3 Year 2 1 Year 7 AR S
(1 Year 3 (3 High school %
() Year 4 >

Comments:

6. Which mathematical activities do you feel should involve the use of |

calculators? {you may indicate more than one)

(J mental computation {e.g. tables: 4x5; 12x11, 7x2}
¢ (J problem solving (e.g. Five children each spent $6.75. How much
change did they receive from $507?)
4 (] place value {e.g. What is the \;aluelc_)f_"'?" in the number 27 913?)
(3 long multiplication {e.g. 27 x 139) o '
] O3 tong division (e.g. 475 + 19)
(] measurement {e.g. Find the circumference of a circle that has a
¢ diameter of 12cm)

[ others (please specify)
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APPENDIX 1: Questionnaire

. What possible benefits do you see for calculator use in primary

mathematics?

. What reservations do you have about the use of calculators in

mathematics?

. Are there any further comments you would like toc make about the

use of calculators in primary school mathematics?

10. Are you interested in finding out more about how calculators are

being used in your child's mathematics class?

3 No

Thankyou for participating in

this questionnaire!
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B AIMS:

Sl o

Calculator Session 1

What can | do with a calculator?

* Students will reviee known calculator functions
* Students will iearn new calcutator functions
* Students will use mathamatical language to explain their findings

LESSON CUTLINE:

Intraductian: Teacher explains to students that they will bs inveatigating
the things that their calculators can do. Teacher explains that groups
should be ready to share thelr results afterwards,

Activities: Groups work through calculator functions, recording results on
{ own activity page. Parents with a small group participate as a group

member, listening te the [anguage that the children generate. Teacher

H monitors gl Jups, A85iSTing a5 necessary.

Conclusion: Whols class discussion ~ teacher invites different groups to
i share a result they found with the class (whole class marking). Teacher
K comments on the way the children worked with their groups.

NOTES FOR PARENTS

X » Avoid telling the students what 1o do unless they are really stuck —

rather, give them a hint or make a suggestion. Don't allow the students
to rely on you for answers — they are capable of working them out:
themseives,

Don't worry if your group does not finish alt the activitics because they
need more time. It's better for them to take the time they need to
experiment and discuse their results than to rush through just to finish
on Lime.

Relax and enjoy spending time with the students — | want this to be an
enjoyable time for both students and parents as you discover the
potential of calculators together!

TR TP e S emo ok

Calculator Session 2

Purposes of a calcuiator

1 AIMS:

Students will investigate which mathematical problems are best swted
for either mental computation or calculator use

Students will explain why some problems are quicker with calculators and
others are quicker using mental computation

Students will sugazst ways of using calculators sensibly in mathematice
(ie for particular purpases)

! LESSON OUTLINE:

] Introduction: Teacher explaing that the class is going to see which is faster

- the brain or the calculator, Selzct volunteers for game — 2 students wikh

§ calculators and 2 students without. Teacher gives problems verbally to

studsnts and the volunteers write the answer on board. Discuss why some
problems were auicker for the brain and others were quicker with a

b calculator.

Activities: Students in groups conduct their own "Brain vs Technalogy™ game

with given maths problems, They complets a table showing which provlems
g were quicker with either the calculator or the brain. They suggest ways thsy
l calculators can be used senaibly in the classroom,

B Conclusion. Whole class discussion — complete table on B/E shomng when
M problems were quicker with either the calculator or the brain. Students

suggest ways that calculators can be used sensibly in the classroon.

NOTES FOR PARENTS:

* REelax and enjoy spending time with the students - i want Chis to ke an
enjoyable time for both students and parents as you discover ths
potential ot calculators together

Z Xipuaddy
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Calculator Session 5
Place value 1
AlMS:
» Studznts will develop a further understanding of the place value and

meaning of each digit. in large numbers and small numbers to three
decimal places

| LESSON CUTLINE:

Introduction: Teacher asks children to enter a three digit number into their
calculators (e.0.-254} and aske children how the 5 could be “destroysd™.
Repeat process with larger numbers and emall numbers to three decimal
places. :

Actwities: Students in small groups (twe or three) play the game

--. “Destructe” using the guide sheet provided. -

¥ Conciusion: Teacher allocates teams and gives students a quiz using the

same place value concepts and their calculators.

NOTES FOR PARENTS:

* Relax and enjoy spending time with the studente — [ want this to be an
enjoyable time for both students and parents as you discover the
potential of calculators together!

Here 1 a copy of the place values and their meanings:

2 3 4 5 6 7. & 9 2

g
3

‘ 100 000 [

Calculator Session 4
Area investigation
AlMS:

i ¢ Students will cansolidate their ability to calculate the arca of arectangle
H » Students will begin ta develop their understanding of the relationship

e YR I e D A T T TR T I T W s W TP

between fractions, decimals and percentages

LESSON OQUTLINE:

Introduction: Teacher revises how to calculate the area of a rectanale.
Teacher explains the investigation and demonstrates how to cut up the
NEWSDAPEr page.

Activities: Students calculate and record the total area of their choser
newspaper page. Students cut out the news items and advertisements in
rectangles in order to celculate the area of news items and the area of ads
on that particular page of the newspaper.

Students record their measurements as fractions (ic news area /
total area and ad area/ total area). Students use their calculators to
change the fractions to decimals,

Conclusion: Each group presents their results. Class discusses reasans for
differing results (c.g. different parts of the newspaper have different ratos
of ads and news). Teacher demonstrates how o change the decimai resu Ly
o percentages. Students complete sheets with the percentages of ads
and news for their newspaper page.

NOTES FOR PARENTS:

{ ® Relax and enjoy spending time with the students — | want this o be an

enjoyabie time for both studsnis and parente as you discover e
potentral of calcuiators together!

® Take note of whether students measure accurately — this can affect
their results (i - news area + ads area may not exactly eaual te Lol al
areal}

Z Xlpuaddy
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Calculator Session ©

Fractions and decimals

Tohaht hgnt Py i

AlMS:

! o Students will investigate the relationship between fractions and decimals

* Students will identify the links between Lenths as fractions and decimals

& Students will identify the links between hundredths as fractions and
decimals

N A T T R TR

LESSON QUTLINE:
Introduction: Teacher explaing that taday the students will be finding

| fractions that are equivalent to decimals. Teacher explains that the

1 children will be able to sce a pattern for changing fractions to decimals,
Teacher demonstrates how to change a fraction to a decimal using the
A caleulator (revision from previous calculator seeslon).

-

1 Activities: Students use a number ling and a calculator to change fractions
| to decimals and vice verea.

Students investigate the relationship between tenths as fractions and
decimals, and hundredths as fractions and decimals,

Y Students in droups discuss the links and patterns they found and apply

2 what they know to thousandths,

Conclusion: Students revise what they have learned by playing “Zip Zap™

NOTES FOR PARENTS:

© Relax and enjoy spending time with the studerts — ) want this to be an
enjoyable time for both students and parents as you discover the
potential of calculators together

® You may notice that some children have misconceptions about the size of
fractions e.4. a hundredth sounds really big compared with a tenth so the
child may think that a hundredth is bigger than a tenth. | usually take
the “pizza” approach to explaining thair size
ie: a tenth = one piece from a pizza cut into 10 picces;

a hundredth = one piece from a pizza cut into 100 pieces.

A 0T T Tt i

Calculator Session 6

Place value 2
AlMS:

s Students will develop a further understanding of the place vatue ans
meaning of each digit in large numbers and small numbers to three
decimal places

* Students will begin to understand the relative size of numbers up Lo
three decimal places

LESSON QUTLINE:
i Introduction: Teacher revises how to use the constant funation gn a
g calculator. Teacher revises place value ideas using an abacus and MAE

Activitics: Students in small groups investigate patterns found when addina

large and smal numbers. Students discuss reasons for the results they
fing and refer zo concrete aids {abacus and MAB) to hetp explain them

Conclusion: Groups report back what they found and demonstrate using the
akacus and MAB, Teacher consolidates knowledge using money examptes

NOTES FOR PARENTS:

» Eelax and enjoy spending time with the students — | wan® this to be ar
enjoyable time for both students and parents as you discover the
potential of calcutators together!

NB: The understanding of the relative sizec of dacimal numbers 15 often a
difficult concept for children to grasp. It may come as a surprise Lo
some students that .2 is bigger than .02 etc.

Z Xlpuaddy
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Calculator Session 7

Estimation before calculation

AlMS:

» Siudents will estimate results of caleulations before calculating

* Students will bagin to understand the function of decimal places as
miapeints between whole numbers

F' LESSON OUTLINE: |
introduction: Teacher demonstrates how to play_'Targct'.

B Activitics: Studsnts in small groups play “Target”. Students compare
H results and discuss the importance of using numbers with decimals places
in order to reach a target.

] Conclusion: Groups report their closest results 1o the class.

-

NOTES FOR PARENTS:

» Relax and enjoy spending time with the studsnte — i want this Lo be an
enjoyable time for both students and parants as you discover the
potential of calculators together!

¢ |am hoping that the children will begin t¢ Lee the practicality of decimal
numbers as being midpoints between whole numbers £.9. 4.2 s partway
between 4 and 5. This acthity is designed to encouraae them to evaluate
results in order to calculate more effectively the next time. They will

begin to estimate results In order to calculate more effectively.

Calculator Session &
Pattern finding

AIMS:
* Students will investigate patterns in their times tables

® Students will explore and describe patterns using mathzmatic =l language

LESSON QUTLINE:

Introduction: Teacher revises how ta use the constant function cn a
calculator. Whaole class investigates patterns in 2 x table.

Activities: Students in small groups investigate patterns in other imes
H tables e.g. 4 and 2. Students describe the patterns they find using

mathematica! language such as odd, even, repeating, reverse.,

Conclusion: Groups compare their resuits with the rest of the class.

NOTES FOR FARENTS:

» Relax and enjoy spending time with the students — | want this to be an
anjoyable time for both students and parents as you discover the
potential of calculators togetherd
The focus of this activity is the various patterns that can be found n our
times tables. As the studenta begin to recoanise order in our number
system, they will fegl more confident with their maths skills  This activity
is designed to also give them more confidence for lzarning ther tables as
they see regular patterns emerge.

Z XIpuaddy
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FOCUS QUESTIONS

As we begin the caleulatar gessions that fow. on particular
mathematics concepts, I have przpored some focus questions to guide
you in your comments for each activity,

You don't need to answer gll the questions - just a few that seem
relevant to the session you are writing about.

bon't feel restricted by these questions - you may write about any
other aspect of the lesson alse,

Happy writing!

* What skills or attitudes did the children display during this session?

= Were the children's skills or attitudes surprising in any way?

* Haw did the calculators appear to aid the childrer's learning in this
session?

. = How did the calculators appear to hinder the children’s learning in this
A session?

* What potential benefits do you see in the use of calculators far
teaching this concept?

* What reservations do you have about the use of calculators for
teaching this concept?

4
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Parent reservations about calculator use
TAKEN FROM SURVEY RESPONSES

SR RO

:f;- If calculators are used in the primary elassroom . . .

% 1, Children will not understand the concepts

2. Children will become dependent on calculators

3. Children's basic skills will suffer

|
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NAME:

CALCULATOR POWER!

What con you do with a calculator? Try these activities with your group
ant be ready to share your results with the classt

1. DISITS
Most calculators can fit eight numbers in the display, How many digits

can your calculatar £it in the display?

2. SIMPLE PROCESSES
Complete these activities using your calcufatar:

a) 234+ 819 = . bY638-169=__
ey32x18=__ dygsz+14=_
e) 145 x 3 + 415 = f}392:7-8=

3. COMPLEX PROCESSES

Use the decimal point on your calculator to complete these activities:

a)453 x 617+ 356= b)377+239x349=

4. PERCENTAGES

Use the percentage key on your calculator to complete these activities:

a)35x7= Ex7%
b)l8 x32= 8x32%
c)24 x 63 = 24 x63 %

What did the percentage key do to these activities?

SAliiiillilid il il il iiald il iRl ARl sl dliliddiilidd il iRt liidliidonddddlidlil

F Ty YT I YV Y I r T Y Y A I Y Y VT T F Y Y PV Y Y Y Y Y VY YNV Y VYV P VYTV IV

LA‘A‘lll"AAA.‘.‘.‘1AAAAAAA‘AAAAAlAAA.lA.lA.l‘llll‘lll““jl‘llll“‘llll‘llllA.lll.l“l.l‘l“jj.l

5. CONSTANT FUNCTION
Write the answer you get af fer each equals sign (=):
a) 5+2:= = = = = =z

b} bB&-3:= = = H = =

Whet do you notice?

C) Bx2=_ = = H =

d)y 29%7+3:=

What do you notice?

12123 1iitiiddliiliiiiliiiidiaiidiiiiddliiiiiddiiililiididdilildiiilidiiiiidididiliilistiissbily]

6.  MEMORY
The memory can help you with complex calculations.
I want 1o find the answer to 20 - (5 x 3)

If I push 20 - 5 X 3, T will get 45 because the caleulator thinks I am
trying to caleulate (20~ B) x 3

So instead I will use the memory to help:
Bx3=___ M+ this puts the answer fo 5 x 3 in memory

20-RM = 20 - rhe number stored-n memory

Try these complex caleulations using the memory function:
a)35-{2x8)= b)29-(36+4)=

n,

c) (45 x 6l)+ (35 x 29) =

r

Sii1ii ARkl iidilailiidiiial il il i i Rl AR R I T T
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NAME: 3 Brain vs Calculator 3
3 | 3 Questions 3
3 3 3
- . -
Brain vs Calculator = 3 P
i P 3L 7x2= 14 3
3 In your group, play your own game to find out which E 2. 36+4= 9 §
3 problems are quicker when using your brain and which are E 3. 3+45+1= 9 I
3| quicker when using a calculator, _ s 94 40x3= 120
E Ore person in your group will need to get the questions > 5. 28+32= 60
3 from the teacher and .the others can be the volunteers - you E 6. 7+30+3= 40 s
3 need ot least one “brain” and one “calculator” person. P 7. 61-3= 31 E
: B 8. 28848 36 3
—BRAN _ CALCULATOR 2 39, 673+497+91=1261 3
> 3 10. 231-156= 75 3
3 :
3 :
3 > 3| Round 2 3
3 > I L 16x9= 144 >
: > Y2 39x13: 507 3
: r 33 8+2< He >
3 E 4. 30-10= 20 i
3 > 45 63x04= 252 . 3
3 2 6. (5x20)-20= 80 :
i E 7. 2+0-= 2 E
b I . > 48 83-9= 90 . >
53' Be prepared to share your results with the class! ‘.: 9. 600x2-= 1200 E
3 ﬁ, N 310, 44247 13 l
s Yl ; :
A, . 4
b ‘\
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739 813 142 587 263775 595 341
@ 692.45 195.82 34176 427.34
815269 274658 937324 158481

LEVEL 3 NUMBERS:

g .
{3.' LY 8291526 2357148 6934217
3] g:? § 48 125.63

73295.19 25 826.47
18 429729 45291648 63182297

@ que NAME: s
) “Nest to” v Pattern Detecftive .
- esTruc x
@ y: § @ : Be a patiern detective - find the patterns in these times
HOW TO PLAY: ) w fables and describe what you find. by
@ 1, Take turns entering one of the oy 2
@ numbers into your calculator. @ by 4 x table .
@ 2. Someone else in your group tells you whlch digit to @ hy .
destro .3 hy
Y. _ by
@ 3. You receive a point for each time you try to destroy @ ; :
@ the digit until you succeed indestroying it, @ : Y
@ 4, The person with the LEAST points at the end of the @ % :
@ game is the winner. @ % »
%
&} LEVEL | NUMBERS: & 45 xtale
264 852 273 351 745§ €
3285 2619 8471 5913 9372 @ a
1.73 8.36 4.62 5.29 6.18 $
3742 9251 18.45 23.19 64.83 @ -
SE
£S5 LEVEL 2 NUMBERS: g3
14928 25617 52946 91523 S %3+ tobl
‘ X table
_;
-
2
kd
b3
n
A Y
-9
LY
-
L 3
3
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Name:

Area invés‘riga‘rion

Choose one A3 page of the newspaper that contains ads and news.
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1. What is the total area of the page?

em ox ___  em = _____ em
2. Cut the page into rectangles to separate the news from the ads.

Caleulate the area of each small rectangle and record below.

NEWS ADVERTISEMENTS
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3. What i the total news area? em

4. What is the total ad areg? cm

5. Represent the news orea as a fraction:  eg. news area

total page area

6. Change the fraction to a decimal:  €.g. news area + tatal page area
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7. Represent the od area as a fraction and o decimal; 4
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WHOLE CLASS
a)What percentage of your page was news? %
b)What percentage of your page was advertising?
%
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Tenths and other Tenths!

Actimty 1. Comparing tenths and Tenths!

@ Use the momber line to finish the sumber sentences.

4 1Lt 1 4+ % 5 ! 5 3 B
¥ o ®W ® B B W & ¥ B W ®»
1 1 1 1 1 v [ ] "1

Duaurr

Cam ytns 44 w 'y

for changing sy tanth fram

w dogirnl 1o » Fracten?

o1= L o2= % 03: % o4z 2 03: 2
L L] ] CJ [
) L] L _
Activity 2. Using o ¢aiculatar to explare the links between decimals end fractons
Mgterials:  Calculator.

EToﬁﬂd & asadecimal

Ema.:a-

Your display shows 0.2

& Use your calculator to change each fraction tenth 1o a decimal tenth

1

10
A
10

X
16

S
) —
S
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10

]
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10"

2.
0 -

6 -
0"
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Extension Time!

Try the first few in each activity with a calculator
then do the rest on your ownl

Activity 31 Change these fractions to decimals:
3 s 7 3 _(
=L ] %00 &3 &[5
2 4 6 3
-0 -0 §-[J &-C3
Activity 4 Change these fractions to decimals:

O T s O O
oo 109 [{0.v] S 1+ S S

el mel ] Sl 1 &=_
DISCUSS: What do you notice about your results from
Activity 3 and 47

Activity 51 Change these fractions to decimals:

1%%=lr_} 1;_3=L._I IIFSO=L 1;%:[_:._}
welJ &1 2L 1 8-

Activity 6. Change these fractions to decimals:

Ig_g=:| :%‘Ij :%%:J_—] :;_.S:D

DISCUSS: What do you niotice about your results from
Activity 3andb>
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9 NAME: | S
§ P d 1- m 6. 02+02= = = Predict
g re lCo d dl lld Actual

Use the constant functicn on your calculator to find these patterns. 7. 002+.002: - - Predict

Predct the next result then calculate it to find out the actusl result. Predict -

= ___Predict next result What do you notice ubout the size of mumbers wn these excamples?

Y
’Il
|

Actual result
2. 20420=___=___=___ Predict next result
Actual result
8. Put these numbers in order from BIGGEST to SMALLEST.
3, 200+200= = = Predict 2 20 2000 02 200 2 002
Actual
4. 2000+ 2000 = = S Predict
Actyal EXTENSION TIME!
5. 2+2=__'=__ = Predict Cam you do these WITHOUT o calcudator?
- Actual M— Count by .2 up ta &
¢ —_— 246
Stop and Think

Count by .01 up to 2:
01 62 03

Why was the previous result 1 and not 307

Count by 05 up to 10:
051 145
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- NAME: GIVEN NUMBER: 5

' Tdrget ' @My tries: 5 x z AR
_ @ . Bx =

@ 5 x = 4 q
1. Enter the given number inta your calculator. @ @ 5 x = i::,‘/}
2. Multiply it by another number to get as close to the target as 5 x = a3

possible, -
3. Have five turns cach: the person with the number closest to
" the target wins the round.

11

GIVEN NUMBER: 122

122 = z At
122 x =
122 x =
GIVEN NUMBER: 11 pax e 1000
My tries: 11 x z _ “c . 122 x - =

20000

'

GIVEN NUMBER: 150
My tries: 150x _____=

i

rEC g

11 x : o ,
11 x
1Mx_____

150 x__ : ,,.:_‘
150x__ = !

GIVEN NUMBER: 23 150x ___= gjl%t@:%
150x ____ =

My tries: 23 x At G

23 x = o ’
23 x = .
23 x
23x__ = :
;GIVEN NUMBER: 17
My tries: I7x s anE

y o ‘
] ==

I9999999999999999 SIVIVIIVIIVIVNIIIY

]
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L8088280808000080%

LBLBYDBDDLLLDD
LLBBLDDYDBLLLLLLDBLLBYDLBLLLD

SI99USHIOAA JUBPNIS ¢ Xipusddy



06

PARENT A

Survay / interview

Session 1 .

Session 2

Session 3

Session 4

For

*Calculsators needed for high-
school

“Primary children should
becomie famibiar with a four-
functlon calcwator

*Keep up with technology
*Calculalor used for high

level malhs e.9. engineering

Against
*Students won't estimate
before cafculating

For

*Chlidren could see that they
needed to undersland before
using a calculator efiectively
*Children learned not to trusi
a calculator blindly

For

*Children could see value of
learning tables and mental
maths

For

*This aclivity did lend itself to
using the calculalor
effectively

*Childran focussed on what
thay were causing the
calculator to do

_*A calculator can be very

beneficial in teaching this
concept

N/A

Session 5

Session &

Session 7

Session 8

Post interview

For

*Sludent enjoyment, great
attitude and willingness
*Calculators useful in
showing relationshlp
between decimals and
fracliens

*Calculators a good tool -
sludents can see each step
and its consequence

Against
*inaccuracy in pressing keys
leads to incormed answar

For

*Immediale feedback from
calculators

*Students hagd to think about

‘what they were doing wilth

the numbers
*Calculators great for
reinfarcement and as part of

! teaching time

Against
*Some students need more
caoncrete matedals first

For

*Temific lool for practice and
reinforcement as well as
teaching

*‘Immediate {feedback [eads
1o modifying thinking

Other

*Mathematicat knowledge
needs to be In place first
*Children musl understand
whal thay doing

*Estimation is imporant and
tables are essontizl

N/A

*Calcutators are one of many
methods that must be taught
*Caiculators can be used
creatively io helpteach a
cancept

*Chiidren will not be
dependent nn calculalers
tha concepis are laughl
competenily and the children
have practice

*Calculators shouid not be
used unless the purpose of
the activily is another
concepte g areaof a
triangle

P XION3IddV
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PARENT E

16

Survey /inlesview Session 1 Session 2 Session 3 Session 4
N/A For For For For
*Children keen, enthusiastic | *Children enthusiastic, no! *Enjoyment of children in *Use of calculalers improved
and confident threatenad, confident to review game @ccuracy and speed
challenge the calcuator
Agalnst
*Difficult 1o know il children Against
really understood the *Children used lhe calculator
concepl of place value for all calculations - even
simple ones
*Estimaling first then
calculator to check
Session 5 Session 6 Session 7 Session 8 Post inlerview
For N/A N/A N/A “Tediousness of Some work

*Children were apprehensive
at first, then found it easy
and enjoyable

*Calculater a good check for

accuracy

*Children not ralying on
calculator for simpler
calculations - followed the
patterns mentally

Against

*Patterns could be seen
without any real
understanding of the task —
calculgtor unnecessary

is simplifiad with a calculator
*Children will not necessarnly
become dependent on
calculalors

*Children mus! be well
grounded in tables and
writtan methods

‘Basic skills will suffer it
calculators are used all the
lime

*Children don always
understand what thay are
doing

*Range of methods needed
to consolidate o

¥ XION3ddV
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PARENT G

Survey /interview Sesslon 1 Sesslon 2 Session 3 Session 4
*No benefits for calculator For NiA For
use in primary school *Fun and mentally “Calculators gave the
*Too much reliance on stimulating for the *brains” children more lime 10 work
calcuiators on {heir investigation ~they
*How do they know if they were able to finish
have the correct answer? “No resarvations aboul their
*Calculators may be Against use in this activity
beneficial for students who Against *Calculators do not need to
arg being held back because | *Calculalors should not be be introduced [n primary
they don't grasp lhe concepts- | encouraged at this stage of schools
schooling _

Session § Session 8 Session 7 Session 8 Post interview

Far N/A For NIA

*Pasitive attitudas

“Children understood
concapt of changing fractions
ic decimals

Against

*Children relied on calculator
to give answer for some
adlivities

*Calculators hinderad their
reasoning because of
mistakes made when
copying pattems

Against

*Children relied on calculator
supplying solution

*Children didn't use
calculator to its fullest benefit

*Children able lo perceive
the pattems quicker wilh
calculator use

¥ XION3ddvY
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PARENT H

Survey / intarview

Session 1

Sassion 2

Session 3

Session 4

*Children may rely on
calculators

*Learning to use them is an
advantage; in some areas it
is essential

*Banofits are speed and
ease of usse

*Childran can becama idle
or lazy from using it instead
of their brain

*It may become too easy 10
usa them without
understanging what is
happening or estimating
first

*Children should keep up
with technology

Sassion 5

Session 6

Session 7

Sassion B

Post interview

*Children may understand |

what they are doing better
by writing it out

¥ XIGN3IdJdY
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PARENT J

Survey / interview

Session 1

Session 2

Session 3

Session 4

“Primery students should be
familiar with a basic
calcutator

*Students may go (o the
calcutatar first before trying a
problem in Ltheir heads
*Don't like idea of calculators
taking over brainpower
*Childrer: should be taught
10w 1o use technology
appropriate for life in the
*real” warld

| Against

*Children are not estimating
before calculating

"Reliance on machines make
our brains jazy

For

*Enjoyment and challenge ta
prove brains better than
caleulators

“Children proved their brains
better than calculators for
simple to medium level
queslions

For

*Calculators were an aid for
checking their answer
*Calculators can be used in
games which children
respond to

-Against

*Session would be as
successful without
calculators

*Working by hand could bring
better understanding

For

*Children were able L& use
exact measures inslead of
rounding off

*Children were able 10
calculate fractions and
proportions

Against

“We alf rely a little 190 much
on machines - estimation is
worlh leaming

Session 5

Sassion 6

3

Session 7

Session 8

Post interview

For

*Calculators beneficial in
checking answers and
reinforcing the process (o
find decimals

Against

*Aclivity can be done withoul
real understanding of the
concept

For

*Children’s confidence is
improving with calculators
*Calculators helped show the

“comrect answer and

progression

For

“Understanding of the
decimal place values was
increased

*Calculalors were an
imporianl and essential too)
in this exercise

*Chitdren had to estimate
befare using calculator

For

*Calculator useful for speed
“Children were more
confident Lo use numbers
when using a calculator
*Finding order in tables
helped the children make
links in maths — maths didn't
seem so unpredictable or
scary

*Calculators can be used in
many and vaned ways, not jus?
checking or making life easy
‘Teaching concepts using the
calculator as a toel and ad has
been interesting and exciiing

‘Caleulators have been valuable -

tools

*Soma of the group may have
understood better without them
in only one of the sessians
"We all becoma gependent on
tazhnology - fatt of e
*Calculators can be used for
speed and undsrstanding
*Baswk skits should be taught
dilhgenity

T XIAN3ddV
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PARENT S

Survey / interview

a basic calculator first
*Children may not know if
they have the wrong answer
when using a calculator
*Lack of practice with basic
facls would decrease ability
to use them

expanded

*Students enjoyed
conquering the chalienging
aclivities

“Writing probtem may have
helped

*Children wese gble lo

Session 1 Session2 Sessign 3 Session 4
*Children will need to use For *Lower ability group found For For
scientific calculators in high *Students’ awareness of this activity difficull and a *Calculators made the *Children confident to
school — should leamn Lo use | calculator functions was little threatening decimal places more obvious | calculale area

concentrate on the cancepl
instead of the calculations

IAgain51
*Sludents used the
calculators for simple

problems as well as difficult

ones _ .
Session § Session 8 ) Session 7 Session 8 Past interview
N/A For For *Processes that may hinder
*A useful exercise in *Calculators laught | he understanding (e.g. long
practising decimals and concepl of decimal places as calcutglions) are removed
becoming famillar with them | parts of numbers from contention
. *The onerous task of “Children were exposed to
rmultiplying decimal numbers numbers not usually used
was removed *Children weren't bogged
-“Withoul calcutators, this task down by complex manual
would be beyond Year & calculations ~ hed the
! students opportunity to understard
! concepts -
| Againsi
! *Students were not always Against
thinking aboul what they “Calculators were
were doing superfluous in this activity ]

-~
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APPENDIX 5: Journals

5.1 J. Kemp Research Journal

7.2.99
The school vyear is underway and my students and | are
settling into the classroem. I'm looking forward to getting

started with the research in the classroom. During the first week
we had two maths activities which involved informal use of the
calculators [tallying data: height, weight etc]l. Already I've
noticed a positive attitude to using the calcuiators. C. F. was
comfortable adding lots of numbers with her calculator but was
unsure of how to shorten the process with x. ‘

M.R. and R.H. had great enthusiasm with showing me a
calculator “trick” - rnaking a large number appear by pressing
only one key {the memory button!}. When | asked them what
they thought the memory button could be used for in maths they
weren't sure. After calming a disturbance with one group of
boys it turned out they had been arguing over whose turn it was
to calculate the total of measurements ie they were fighting over
whose turn it was to use a calculator to obtain the result! Ali

- good signs | think!

i have met some of the parents already and they seem

friendly enough. On Friday | sent the modified survey home with
the students with a covering letter detailing its purpose etc and a
request to have the survey returned by the following Friday.
The Monday of Week 3 is our annual class meeting which | am
going to use as an opportunity to talk about the project and test
the interest levels of parents. | may even do a quick calculator
activity then to start the ball rolling. Hopefully during that week
I will be able to enlist volunteer parents ready to start the
classroom activities in Week 4. Tuesdays are the days | don't
teach (study days) so | can use those days to meet parents and
get organised for each session.

The things ! need to do now are plan the calculator
sessions for the class meeting and classroom activities. | also
need to format some questions for the volunteer parents to
reflect on before, during and after the series of calculator
sessions. | also need to check that each of my students actually
has a calculator and obtain extras for the parents that come in.
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APPENDIX 5: Journals

16.2.99

| received 14 surveys back by the due date and one more
since. The results were varied in a similar way to the trial survey
| administered last year. { have done a quick tally and analysis of
the survey results so far and I'm hoping for. a few more late
responses to include later this week.

Last night we had the required class meeting with parents
to discuss my expectations, class routines, my teaching
philosophy etc. | included a 10-minute segment on calculators in
maths education. | explained my own school experience with
calculators and how | became aware of the potential for their use
in primary classrooms while at university. 1 explained that
calculators can be used in two major ways — as a computational
tool and as a learning aid. The parents seem familiar with the
general computational aspects of using calculators at school but
| think | opened up a can of worms with my learning aid
examples. | demonstrated how { would use a calculator to
experiment with place value concepts {a hands-on experience for
parents!}, We did .1 + .1 + .1 etc to reach .9 then | asked
them what would come next. | told them some responses |
would expect to receive — the parents seemed quite focussed on
what we were doing. [ then put this number on the board - 57
496. | asked them if they could tell me the value of the 7 -
someone said 70 000 then we arrived at 7000! | explained how |
would ask the students to get rid of the 7 - some would try
subtracting 7 - then | suggested subtracting 70 etc.

| got the impression that these kinds of calculator activities
were a new entity for this set of parents. | gave a bit of a wind-
up sell of the calculator activities coming up soon in class.

The parents who weren’t able to attend the meeting will be
seeing me early next week so as soon as that happens |’'ll send
out the invitation letters for parent volunteers.

. Hopefully by Week 5 we’ll be underway with the class
activities — we can continue next term if necessary.

2.3.99
| sent out the consent forms with the invitations to
participate. Now | am waiting to see how much of a response
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APPENDIX 5: Journals

Ill get. This is the nerve-wracking part - | don't know what I'll
do if | don't get some help here.

Meanwhile it’s time to begin preparing the activities and
journal forms fur parents. Since | have been working with place
value this term, | think {he earlier activities coqld be place value
ones — particularly with decimals.

17.3.99

The parent info session is tomorrow morning. I've
prepared lesson outlines and calculator activity sheets for the
first two sessions and will explain these to the parents. First I'm
going to get a feel for how they view calculators since some of
them had spouses completing the guestionnaires. Should be
good!

Journal question — Wk 7 “What am | expecting from these
activities?” :

18.3.99

The parent information session was an informal, relaxed
discussion. The parents who came were all involved in the
discussion. | was most interested in their reservations about
calculators but they also had some positive comments about the
use of calculators. Three of the parents {J, A, & S) brought
forward the idea of the high-school scientific calculators since
they have children who attend high school. They felt that the
complexity of these scientific calculators required that primary
school students be familiar with a basic four-function calculator
first. They were keen that their children should keep up with
technology (this was particularly mentioned by A and H}). A's
husband’s work involves high level mathematics and she sees
the practical use of a calculator in this way.

The reservations of the five parents attending this session
included the students going to the calculator first before trying a
problem in their -heads (H & J). A was concerned that the
children wouldn’t estimate first. S commented that the children
may have the wrong answer and not know it. S also
commented that a lack of practice with basic facts would
decrease their ability to use them - she sited a personal example
- working as a shopkeeper at one time. '

08
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31.3.99

We have had two calculator sessions now and it seems to
be going very well!

Session 1 - Parent S commented that her group said they
used to like using calculators! Some children were very
interested in the memory function — Parent A said her son was
practicing at home that night. Two parents E and G were still
trying the memory activity after the session finished.

Session 2 - The children and parents really seemed to
enjoy this activity. The parents were surprised that the children
were more keen to be the “brain” than the “calculator”! One of
the comments in the parent information session was that
chil_dren would tend to go for the calculators first before trying it
out in your head.

The children were pleased that the “brains” won in most
cases during the group activities. | want to look at the parents’
journals soon to see how they feel about everything.

Parents: A, S, H {sons), G, E, J (daughters)

3.5.99

The holidays and two Mondays with no school have made
a bit of a gap between the sessions however its time now to get
into the “meat” of the activities. | want the parents to see how
calculators can be used to teach the children. Today’'s session
provided for the wide variety of ability levels in my class by
having a range of numbers to choose from for children to
“destroy” digits. | noticed a lack of awareness among the
children of the role of decimal places — many children do not
seem to have a concept of the size of numbers when they have
a few decimal places. Later sessions will deal more with place
value concepts and hopefully some of their misconceptions can
be corrected.
. The quiz at the end was popular, with many children
demonstrating their ability to destroy decimal numbers which
was encouraging. There are still a number of children who were
not confident to attempt these in front of the class so | tried to
call on them when they put their hands up in order to encourage
them to have a go.
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10.5.99

This session was an opportunity to combine many aspects
of maths and our theme. The children have not all grasped the
concept of area and our newspaper theme this term makes this
an ideal activity to include. .

| noticed that some confusion started when the children
had to combine areas from different parts of the page - some
were unsure of whether to add or multiply to find the total area
of news or ads. It stood out to me that calculators could only be
effective if children understood what they were doing.

This session also introduced in a more practical way the
concept of fraction, decimal and percentage equivalence. The
children agreed that a percentage is an easier way to see the
amount of ads or news on a page. During the conclusion some
children suggested that you didn’t really need to calculate the
percentage of news and ads, just calculate one of them then
subtract from 100%. You couldn’t wipe the smile off my face
then! Other children were concerned with the accuracy of the
measure because some of the page is blank e.g. around the
outside edge of the page. A thought- provoking session overall.

17.5.99

The concepts in this session have always been difficult for
me to teach, and | believe the more they are reinforced in
different ways, the more children will understand them. This
was our class’s first attempt at changing fractions to decimals
and vice versa. | was amazed at the way the children seemed to
catch on to the patterns and want to attempt them without the
calculator.

(NB: That Friday after our quiz on the concepts covered in
school that week | noticed that about 70% of children had
retained a complete or almost complete ability to change
fractions to decimals and vice versa - I'm hoping that with
revision later in the term during a general class lesson, the
concepts will be further reinforced]

23.5.99
While the parents worked with their small group | took the
remainder of the children (13) in a larger group to go through the
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APPENDIX 5: Journals

activities. Some children chose to forge ahead on their own
while others were content to remain at the group’s pace. The
children found the first four exeicises easy - dealing with ones
through to ten thousands. After that some children gave some
typical prediciion e.g. .8 + .2 = .10 before discovering
something quite different. | feit the success of one student in
particular as he successfully predicted the outcome of .008 +
.002 after he studied the patterns of the previous two
exercises. The children picked up on the fact that the numbers
got smaller as more zeros were placed after the decimal point
before a digit (ie .02 is bigger than .002).

Extension time proved a little more challenging for those
who had time to attend to ..

30.5.99

This session has perhaps been the most rewarding for
myself as a teacher. | was walking on cloud nine for the entire
afternoon after the session. It seemed that so many
breakthroughs had been made and | sensed the enthusiasm of
the children to discover and learn about the concepts. Many
children for the first time were able to demonstrate to me that
they understood that 4.35 comes between 4.3 and 4.4. This is
a fantastic activity to teach from because it is so non-threatening
and there is usually not just one correct answer. One of my
favourite experiences in this lesson was when a child was
working on 11 x ? = 100 and came up with 11 x 9.090909 =
99.999999 after five attempts. When the groups reported their
closest results | found it a non-threatening time of sharing
possibilities and working out which results were closest to the
target. After the lesson before | cleaned the board | just looked
for a moment at the kinds of numbers my children had been
exposed to: things like 100.00089 and 99.89 and 100.13 and
99.96. Is my enthusiasm contagious?!

14.6.99

The calculators tock a back seat to the other aspects of
this activity, in fact, many children could have abandoned their
use altogether although they provided an element of speed that
helped the children progress further than would be otherwise
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possible. | was pleased with the general ability of the children to
recognise and describe the patterns, however more time would
have been beneficial for it as | felt we rushed a bit in order to
finish on time.

The follow up interview was interesting with some great
points being raised and discussed by the parents. These were
the notes | wrote during the interview and immediately after:

Comments during discussion: ‘

S & A: processes that may hinder understanding {e.g. long
calculations) are removed from contention

S: exposure to numbers not usually used e.g. lots of decimals -
chn were afraid of decimals earlier, but confident later

J: chn confident to use these numbers

E: concern if chn understand what they are doing; some just
copy patterns without understanding it.

H: Chn would understand better by writing it out — e.g. writing
in sand aids memory

J: important to estimate first in case of pushing the wrong
button

E: need for other ways to consolidate

E & A: Did chn succeed because they already had the
understanding of decimals or did this teach them something
new?

J: finding order in table helped chn make links in maths; maths
not so unpredictable and scary.
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General impressions following interview

1.

Children will not understand the concepts

A: Destructo and Target were good for understanding because
the chn had the answer to start with - they had to think to do
the activity. Estimation in Target was helpful.,

S: Calculators gave an opportunity for chn to understand
concepts without being bogged down by complex manual
calculations

. Children will become dependent on calculators

J: Chn do rely on calculators to do the thinking for them

. Children’s basic skills will suffer

J & E: Chn need to know tables and other basic skills. They
should know these without using a calc. The activities given
would not let these suffer, but the more practice, the quicker
the basic skills will be. Brain vs calc was important — the chn
could see the purpose for learning tables
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5.2 JOURNAL - Parent A

Session 1

The children enjoyed their activity, not bored at all.

Most discussion and interest was generated by Nos 4,5 &
6. It was interesting to see them momentarily take an interest in
why the decimal point was always 2 spaces back in
“percentages”! {One or 2 may have known — | didn’t go into it.)

Quite a bit of discussion came about because. of the 5
being constantly multiplied instead of the 2, as expected, using
the constant function.

Began to wonder if one part of a sum is more important than
another etc. or if that’s just how the calculator was made, is
there differences between calculators etc.

The Memory keys were new to us all.

We learned by our mistakes {(e.g. — not pressing = at end of
calc.). Good little exercise..

In a way it was shown that we must know what we’re
doing with the numbers before the cal. could serve us
effectively. Athough [sic] we “knew” we had operated it
correctly — the answer of 15 was too large to be accurate, and
made us think about trusting the calculator blindly.

Good fun! ‘

Session 2

The children really enjoyed themselves.
| Very useful activity for- showing up the value of being
competent in mental maths and tables.

Showed up mistakes made by those punching in humbers
on calculators too quickly. — they then had to key in the sum all
over again.

Session 3
“Destructo”

The children did enjoy this session.

All the boys seemed to understand the game and were very
positive about their ability to solve the problem. However these
3 boys did take a few goes to get the result they needed.
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This didn't seem to worry them.
They found it easier with numbers above “0”. When it came to
decimals it was more difficult.

As they were a little bit noisy and silly, they weren’t really
focussing as much as they could have and therefore perhaps not
showing their full ability and potential. | think that this was an
activity which did lend itself to using the calculator effectively.

As the boys found themselves not obtaining the correct
result, they did focus more on what they were actually causing
the calc. to do.

The calc. made it possible to see immediately what the
consequences of their calculation was. This depended on if
they'd pressed the correct buttons, but this was less a factor in
learning because they already knew the answer. The “question”
was the goal and they could quickly see if they'd either
miscalculated mentalty or physically.

A calc. can be very beneficial in teaching this concept

- Session 4 — N.A.

Session 5

All the boys very much enjoyed the activities and
participated with a great attitude‘ and willingness.

- _They all succeeded in théir calcuiations and showed a.good
understandlng

If they hadn’t known the rel. between dec. and fract. the
calc. would have been a useful aid in helping them see that.

The only hindrance may be that the kids don’t press the
keys correctly and come up with the wrong answer. This may
be less of a problem than other times as the calculation is
relatively simple and straightforward.

The -calc. is a good tool here, too, as the calc. proceeds
through from beg. to end and the students can see each step .
and it's consequence.

e.g. 1/10 is a part of the pie therefore 1 whole divided by 10
and then how this appears in decimal form.
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Session 6

The girls did enjoy this except for S. S. didn’t try very hard
and copied everything from K.

Although everything was explained to S. and we went
along, she didn't seem to understand. (This may have just been
“her” on that particular afternoon}

In a way this was a useful activity as they were able to
have immediate feedback from the calculator, when they were
predicting, and then perhaps be able to think through why their
answers were different etc.

The “extension time” e.g. count by .2 to 5 etc. "was very
interesting. As there was a misprint, it made the girls really
think and we really got involved in thinking about -what we were
actually doing with the numbers. However, this was only
because the 2 girls knew all about decimals beforehand.

S. just gave up and didn't seem to have a clue what we
were meaning. S. probably needed a much more concrete tool
or tools to grasp what was happening with the numbers on the
calculator.

Calculators would be great for reinforcement and as part of
the teaching time.

Session 7

This was a very interesting time. Very good fun. .Again,
the calculator made a terrific tool to practise decimal place value
but the necessary knowledge needed to be in place first.

It did give immediate feedback {assuming that the correct
buttons were pushed properly). So it was easier to think
through, perhaps, what you were doing with the numbers if you
have an answer calculated quickly. Then you can modify your
thinking and have immediate feedback on your sum. [f the
number you had calculated was a long way from what you
nezeded, it made you think of where you may be going wrong. |

This made me draw the conclusion that the calculator is a
territic tool for practise and reinforcement as well as a place-in
teaching if used in a certain way.

In general, the mathematical concepts must be taught in a
~ concrete way in Primary School, so that the child understands
what_they are doing with the numbers in a certain calculation.
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They must know their tables and what they mean by 4x4 =16
etc.

The ¢hildren must be able to understand what the numbers
are doing and be able to calculate on paper or mentally. | believe
this is essential in Primary School Maths. They should also be
able to check their calculation by estimation or even looking at
the sum from a different angle.

e.g. 24

x15

360 Est - 20x20=400 )

Tables are essential, addition, subtraction, mult. and div. must
be able to be performed on paper or we are at the mercy of
batteries, electricity and availability of calculators.

Some children, as the sums become more complicated or
“bigger” may not really understand what they’re doing but are
just applying the formula they’'ve learned by heart. But they
should, really, and in general, | think most children do
(Understand, | mean!) ({Am [ making sense?) And even if they
don’'t fully understand how they’re getting the answer at least
they can do it on paper without being dependent on a full
charged calculator.

An activity where they'already have the answer and have
to work out the sum seemed more beneficial than the opposite.

Session 8- N.A,

Final response to parent reservations:

1. Children will not understand the concepts
The concepts must be taught using a variety of methods of
which calculators could be one. Primary maths, | feel, needs
to begin at a very concrete level and be as “concrete” as

_ possible as long a possible, but calculators could be used very
creatively to help teach a concept with various games and
activities. ‘
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2. Children will become dependent on calculators

This would onily happen if a teacher let the students use the
calculator almost all the time and didn’t bother teaching
maths properly. The child would only be dependent if the
concepts are not taught competently and th child hasn’t had
enough practise in order to remember what he's learned.
They must know their table off by heart and understand place
value very well.

3. Children’s basic skills will suffer

This would happen very easily if the calculator is being used
more than the brain, especially children. Even “big” sums are
dependent on knowledge of basic skills, so in Primary School
the calculator shouldn’t be used to do the actual calculation
unless it was something such as your example, Jenny, of
doing the calculation of the area of a triangle when the focus
isn’t mult. but area.
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5.3 JOURNAL - Parent £

Session 1
Teacher observations

1.
2.
3.

Chn keen and enthusiastic

No observable reserve in using calculator

Both children worked independently of each other and the
observer

Chn able to do functions but needed some assistance in
phrasing observations. ‘

"

. Question 6 posed more of a challenge for observer and

children. Question not completed.

Session 2
Brain vs Calculator

1.
2. Children didn’t appear threatened by a calculator
3.
4
5

N o

Children enthused by a challenge

Enough children confident to challenge the calculator.

. Tables appeared to be well learnt.
. On the simpler to medium difficulty calculations the brain

groups were faster.
Calculations tended to slow children down

. The harder and more compllcated calculatlons were done
“more quickly on the calculator. ” -

Session 3
Destructo

1.
2.

- girls.
3.

To begin with simple mistakes easily made.
Place value with decimal point posed problems for one of the

By the end of the game an understandlng of the decimal point
reached - or rather correct answers given.

. However teacher unsure whether child really understood the

concept of place value. Did the child understand that .8 is

8/10 of a whole number?
. The children all enjoyed the game. The zip zap game a great

SUCCess.

. It would be interesting to see if the children could do the

same exercise mentally!

109



APPENDIX 5: Journals

Session 4

Area

[skills and attitudes]Good measuring skills. No mental skills were
required — | think the children should have had an idea of area.
[surprising] For simple calculations children were dependent on
the calculator. No thought of doing it mentally.

[aid learning] For different caiculations the use of calculator
certainly accuratie and fast.

[how did it hinder] The children didn’t practise mental skiils.
[benefits] Accuracy and speed. -
[reservations] 1| think this exercise should have been done by
estimating first and then by calculator. Calculator would then
check accuracy of estimation. '

Session 5

Fractions and decimals

[skills and attitudes] An ease with numbers and calculations

[surprising] 2 of the 3 children were not looking forward to the

activity, but found it easy and enjoyable once tasks began

[aid learning] The calculator provides a good check for accuracy

[how did it hinder] For simple calculations children didn’t need a

calculator. Following the patterns were easier and quicker than

the calculator .

- [benefits]) Only as a check and to confirm mental calculations
[reservations] For all these calculations | think the calculator is

unnecessary. Patterns could be seen without any real

understanding of the task.

Session 6 — N.A.
Session 7 - N.A.

Session 8 - N.A.
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Final comments:

1

. Children will not understand the concepts

They may not in all cases however the tediousness of some
work is simplified by using the calculator

. Children will become dependent on calculators

Not necessarily. [If concepts are taught ihdependently of
calculator use and understanding assessed calculators are
very helpful for more difficult calculations. However if
children are not well grounded in table and methods they will
become dependent on calculators. '

. Children’s basic skills will suffer

Yes - if used all the time.
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5.4 JOURNAL - Parent G
Session 1

| have never used the calculator to its fullest extent, as in
the memory. If | find it difficult to remember it myself then it is

written down. A scientific calculator would lose me! | have
looked at it as more as a convenience rather than a tool. Any
new tool introduced should be learnt well, 1 still don’t believe at

this stage of schooling that calculators should be encouraged.

Session 2

Good fun for the children. Mentally stimulating for some
“Brains”. Frustratingly hard for others. |
Some watches even have its own built in calculator!
Yes, I'm from the old school lots of mental maths, but my life
does not require constant calculation involving maths. It would
be interesting to know how much the pharmacist, builder, tiler,
computer programmer etc would use it for their work.
[ still don’t think it needs introducing into Primary Schools.

Session 3 - N/A

Session 4

| only had two children with me and they were really
willing to understand what to do, except one of them found the
questions difficult and had to be guided through each step. The
calculators gave them both more time to work on their
investigation as | think without them, it would have caused them
frustration by not having time allowed to them to finish.
| had no reservations about the use of calculators, and because
of them, they were nearly able to finish their task.

Session 5

Positive attitudes. Understood the concept of changing
fractions to decimals, but didn’t understand how 30/100 is the
same as 3/10, relied on the calculator to give them the answer.
Copycatted the rest and made a few mistakes as a recult. So |
believe the calculators actually hindered their reasoning.

112



APPENDIX 5: Journals
Session 6 - N.A.

Session 7 - Target

The girls were a little bit laid back about it today. They
were not excited about trying to find the exact amount or a
closer number, They were not adventurous.

| also think that the calculator actually hindered their
learning, as they relied on it supplying the solution, but aiso they
didn’t use it to its fullest benefit.

Session 8 -~ Pattern finding

Using the calculators heiped the boys to perceive the
patterns quicker. '
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5.5 JOURNAL - Parent J

General thoughts:

I guess, like most parents, | don’'t like the idea of
calculators taking over kids brainpower - r|_'eplacing simple
mathematical problem-solving. But in our age of rapidiy-
changing technology the kids need to be taught how to use
technology appropriate to life in the “real” world. | however, am
fearful that some kids are abusing the privilege of calculators and
opting to use them instead of their brains for “simple” ryiaths.

22.3.99Following Session 1

| observed a feel of excitement amongst the kids — maybe
that they were getting to use the calculators and not their
brains!!? Of the three children | had in my group two seem fairly
familiar with their machines but less confident when it came to
the memory buttons. The other seems a little apprehensive, but
was happy to just follow instructions. | doubt if these kids
would readily experiment with the machines.

The kids entered the problems correctly into machines,
with one or two slight errors in group {one being mine!).

They didn’t seem to grasp thz concepts of percentages / decimal
places, constant or memory very easily.

I admit that | don’t usually use the memory button -1
prefer to write down subtotals and then | have them there to
doublecheck.

| found it quite surprising that the x constant dadn t work
as expected.

in chatting (de-briefing) with the other parents after the
sesson it became clear that we are concerned that kids in
general are not estimating a solution before processing in a
machine, so mistakes are not picked up.

Becoming too reliant on machines makes our brains lazy (or in
the case of washing machines - our biceps!) -

21.3.99Notes on Session 2
Well, did the kids enjoy the comp or what! The very “go
get ‘em” boys | had seemed ready to prove that their brains
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were as good as any calculator. | felt it was excellent that the
kids themselves proved that their brains were better than
calculators for the simple to medium level questions on the list.
We had the calculator people having difficulty not using their
brains for some questions, quite often working it out mentally
before even pressing one button - which they found frustrating
that they could not answer. | have to admit that the kids
sometimes raced me with the mental answer — | must brush up
on my tables!!

Session 3 -~ Destructo

| found that the kids didn’t have much problem with the
place value before the decimal pint {whole numbers). One child
just had to try a couple of times and then was OK with it. |
noticed that they haven’t quite grasped the big numbers name ie
they knew it had & O’s after it but not too sure if it was 20
thousand, 2 million or 200 thousand.

Most kids grasped the concept with the decimal point but
some needed extra work to get it ~ an maybe still find it a
challenge. | went through it later with K. as their group didn’t
get to the decimals. She had no idea to start with. [ sense that
she doesn’t really understand what the decimal point is really for
and that decimal numbers are parts of one whole number. This
is same for one child in my group. | -

The calculators were an aid only for checking their-answer.
We could have done the session as successfully without them.
Did the calculators hinder? Well, for the few kids having
difficulty they may have. To do the working by hand could bring
better understanding with the place values lined up on paper.
The potential benefits of calculators.to teach this concept would
be only that they can be used for games such as this {The kids
nowadays respond to games using technology!)
~ Thought - [f O’s had been used as digits in the numbers -
would that have brought a little more challenge?

NB: TO help those couple who had problems | told them to
use O’s in place of all the numbers they wanted to keep ie
2534.189 = 0000.080
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| didn't go into the fact that you don’'t need to use O's
before a decimal point. Hope it hasn’t stuffed up your teaching
of the concept!!

Session 4
Area investigation

The kids found this to be an interesting challenge, although
wanted to choose a page that was straightforward in regard to
dividing up the page.

| felt measuring was pretty accurate — we tcok it to the
millimetre (didn‘t round off) - turns were taken in measuring and
calculating. If we had rounded off to the centimetre we could
have exercised the brain more and not used the calculator except
for checking. At one point my mental addition answer came out
different to the calculator and | met with slight objection when
suggesting we calculate again.

Discussion was then held into what happens when
checking out mental calculations with a calculator and getting
differing resuits. The kids seemed to know the rule of checking
3 times.

But | think we all rely a little too much on machines! The

practise of estimation is worthwhile learning.
The calculators aided as i have already mentioned in multipiying
with decimal points, whole numbers should have been calculated
using “Brain”. Of course working out the fractions and
proportions was aided with the machine. I'm not sure my Brain
would have been up to working that out!

In the group setting | felt it would have been good to have
a few “projects” going on at same time (as another Mum
suggested) as only 2 people were really needed at once.

It may have been helpful to get the kids to estimate the
proportion (fractions or %) of ad/news/other before starting
measuring.

Session 5 - fractions and cecimals

| think all the children found this concept fairly easy to pick
up. After the initial use of calcutator for first problems all could
readily solve using brainpower.
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Although | found that most had no concept {or an
incorrect) of what 1/10 ‘s and 1/100 ths were.

I found the number line very helpful and had them show me
on it where the fractions and decimals fitted in, then we divided
it up into 100ths and marked fractions and decimals on it. The

calculators were of benefit for checking of answers and the
~ reinforcing of process to find decimals. This of course is needed
to be learned and confirmed so can be confrdently used in more
dlfflcult problems. g

Session 6 - Place value 2

Well, this group’s confidence on the calculator is
improving, although | still sense caution or apprehension with the
decimal point.

No problem with the whole numbers but the decimals
' caused a little confusion when going from .08 to .1 etc. Your
explaining it using $ and cents seemed to help the concept
understanding. My group didn’t get to the ordering from biggest
to smallest activity. That would have been beneficial | think.
How did calculators aid? - Particularly with the decimals it aided
to show the children the correct answer and progression.
Although to explain why the digit changed columns | had to use
~ old fashioned addition! :

Session 7 - Estimation before calculation

“ This was a real eye opener for the kids. The understanding
of the decimal place values was increased in most cases e.g.
4.35 is not greater than 4.4.

Calculators were an important and essential tool in this
exercise and | feel were used in a excellent way as |I've had to
estimate therefore use brains, before using calculator to check
estimation.

Session 8 - Pattern finding

It was good to reinforce the constant function in this
session. The children have grasped that very well. Pattern
finding is always quite interesting and sometimes the point at
where the time tables concept fits into place for some.
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The calculator was useful in this session for speed only.
The kids should have known the tables to twelve and without a
calculator would have eventually been able to work out ‘extras’.

Conclusions }

Upon re-reading my initial thoughts, | realise now that the
calculator can be used in many and varied ways - not just to
check on manual calculations or to make life easy.

The way you have taught different concepts using the
calculator as a tool and aid has been interesting and exciting.

It indeed has been a pleasure to work with the children,
getting to know them as weil as getting to know a little of the
culture of the classroom and even how the kids function in these
sessions!

Thankyou for the opportunity.

Final comments: ,

1. Children will not understand the concepts
[ felt in only one session that some of my group may have
understood better without calculators. As used in these
sessins the calculators have been valuable tools.

2. Children will become dependent on calculators
As we all become more familiar and reliant on technology, we
‘will inevitably become more dependent on them e.g.
spellcheck on word processors, cash registers in retail stores.

- FACT OF LIFE UNFORTUNATELY!!!

3. Children’s basic skills will suffer
Let’s hope that teachers will all be diligent in teaching the
basic skills e.g. times tables, understanding of multiplication
and division, so that the calculatars can be used as an aid for
speed and understanding will be underlying.
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5.6 JOURNAL - Parent S

Session 1

Expectations for session 1

{(I'm really not quite sure what your expectations of. this

notebook are!)

* most/all students will be able to use basic + - x = functions of
their calculator

» Very few will have used/ be able to use the memory- function

e Some will have trouble understanding now to use it (memory)
ie in which situations

e Some will have discovered the constant function before, but
probably won’t have a name for it

e The session should equip the students to get more out of their
calculator

- & The session should equip them with the correct names for

calculator functions (ie memory constant etc)

Session 1

The group attacked the task very confidently and without any
need for assistance, up to the “percentage” activities. They
were able to complete them: easily, but weren't as confident
because of unfamiliarity with it.. They could see what the % key

- .did; 'm not sure that they understood why.

The memory key presented a bit of a challenge, and all
three slowed down and went through step by step, with more
conversation about the task, than with any other. Some
calculations took more than one go to complete ~ they were able
to see that the answer they got wasn t right in most cases, and
so tried again.

I though this was a very useful activity (I hadn’t used
memory function before myself} to expand the students
awareness of calculator functions. For this particular group |
think the more challenging problems were a really useful thing
too. They said it was “boring” in the beginning, but | think they
enjoyed conquering something that seemed hard in the last
activity.
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Session 2

This was a much lower ability group who found this
activity quite difficult, cven a little threatening. Most of the
problems were faster for the calculator person ~ the “brain”
panicked a bit | think, knowing she should know, but not able to
think with the pressure of timing.

Writing down the problem probably would have helped, but
of course would have been slower. | don’t think this group really
thought that much about the calculator vs brain so much as
“who was first”. We only got through the first half of the
activities.

Session 3 “Destructo”

After the introductory activity, the students seemed quite
confident and skilled at placing the values of given digits.
Decimal points presented a challenge in larger numbers,
although, with thought, they were able to rise to this.

On one occasion when | thought the wrong answer would

be given (too many zeros), it turned out to be correct because
the student had put in the decimal point at the correct place. It
seemed that calculators may have made this more obvious.
One reservation | had re: calculators in teaching this concept
was that students used them for every problem, even when it
was very simple maths to subtract the number. However, this
may have been because it was a “calculator” activity, and using
them certainly made it more fun. Also, for weaker students,
removing the burden of the calculation would have freed them to
- concentrate on the-concept of place value. | see that as one of
the chief values of calculators in maths.

Session 4 — Area investigation

The students seemed confident to calculate area of each
section, most of the sections cut conveniently into rectangles,
but on the one- that didn't, the students involved set about
measuring an extended area {ie L shape), without realising the
difficulty involved until it was pointed out.

Another student had trouble organising the ‘information’
once she had it ie found it hard to work out how to calculate the
total area. With some help however, this was easily overcome.
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Session 5 -~ N.A.

Tession 6

This was a very capable group of students, who attacked
this activity very confidently. They seemed to understand the
concept of decimal places weil. The only slight confusion (which
| shared) occurred counting in .01’'s up to 2 (the misprint) and
finding we would have to do it 200 times to get there! This
seemed a very useful exercise in practising decimals and
becoming familiar with them. The round up sessiqh was really
helpful. Using money to explain decimals made it really clear
and easy to understand.

Session 7 - “Target”

These two students were fairly different in terms of
confidence. One was able to work quite independently, the
other was ciearly quite confused and unsure of herself. She
needed quite a lot of help and prompting to get through it.
However, she was very pleased when she got the exact answer
for 5 x ? = 49. Both of the students were willing to try to 2 or
3 decimal places, but | don’t think they would have thought of
doing it themselves.

The calculators were useful for teaching the concept of
- decimal places as parts of numbers as they removed the onerous
task of multiplying them. {Actually this would have been beyond
.most vyear six students!) However, | am not entirely confident
that these two students came away with that concept, but
rather tried more decimal places just to get the target, without
really thinking about what they were doing.

- Session 8 —~ Patterns

This was fairly quick and simple activity — | feit the
calculators were a little superfluous as the addition was quite
“simple and a matter of knowing tables. One student was quicker
to notice patterns than the other, but both did come up with
them. With more time spent on it | think the students would see
the patterns emerging strongly enough to make use of them in
maths, but this would not have happened in the time we had.
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