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INTRODUGTION

Problems, Purposes, and Significance ‘
In recent years the development and mass production of hand-held

electronid caloulators has made caleulating machines' much more aconéible
to the general publioc. With the widespread production and sale of these
small, inexpensive calculating machines a controversy has arisen in

' .mathemstios education: When and how, if at all, should caloﬁlaxors
be used in the classroom? ’ |

The purpose of this repdrt is threefold: to survey attitudes of
secondary school mathematios teachers concerning the use of calculators
in math classesj to survey teacher practicss of allowing and/or
encouraging students to use calculators in their math classes; and
to survey teachers' perceptions of their schools' policies regarding
the use of calculators ia math instructione . *

With the technological advances being made in the producation of
smill, inexpensive calculators, and the increasing use of electironic
devices as teaching aids in instruotional ourricula, it is not unlikely
that schools and school systems will begin to incorporale glectronic
calculators into their mathematics curricula in the next few yearse.

I% is generally assumed that teachers' aﬁfitudes toward the teaching
methods and materials they are wsing affects the success of theilr teaching
efforts. Therefore, it is important to determine how teachers feel
about ' the use of electronic calculators in their classrooﬁs. An
administrative deoision %o include the use of czloulators in math
curricula could seriously undermine the effectiveneés of & teacher

who is vehemently agninst the use of calculators im the classroom,

vhile restrictions on the use of caloulators could undermihe she efforts
of the teacher who sees the use of calculators as being highly benefiocial.

The seocond purpose'of this study is to survey ovrrent 4teacher
proactices of allowing and/or encouraging students to use calculators
in secondary math classes in a large, metrgpolitan area., Aocording
4o Suydam (1973), ™. « eno daia have thus far been cited about the
extent to whieh calculators ave being used in schools."l
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The third purpose of this study is to sssess teachers! percnptions‘
of their schools! poliéies and ctiitudes toward the use of calculators .
in math olasses. If a teacher believes that his or her school or school
system favors the use of calculators, he or she may be using caloulators
in the classroom regardless of personal attitudes, merely io comply wvith
what are seen to be administrative policies. Sohool polidies may even
affect the personal attitudes of individual teachers regarding the
use of celculators in the olassroom. Teachers' attitudes also can have
a great deal of influence upon administrative éscisions on both the
sohool and school district levels. Therefore, teachers' perceptions
of current volicies regarding the use of calculators in the classroom
could be an indication of official administrative decisions to be made
in the future regarding this controversy. '

Definitions

For the purposes of this report, "caloulator" will be defined as
any calculating machine which can perform at least the four basioc
operations, but cannot be programmed by the oberator. This includes
old style adding machines (with four functions), but not computers.

This definition will be used for this report, even though it is the
advent of the small, hand-held calculator (end not the adding machine).
which has brought about the educational ccntroéersy regarding the use
of such computational aids in the cfgss:oom.

The terms "sscondary school™ and "secondary classes” refer to
grades seven ihrough twelves "4eacher” generally refers to ihe secondoxry
school mathematics teacher. The methematics classes with which this
study is corcerned are secondary school classes dealing with the teaching
and'learning of ocrithmetic and]or mathematios, and not those dealing
with computer science or business mathematico.

RELATED LITERATURT A.d AJALYSIS

The literature conogrning ithe use of calculators in mathematios
education has, as is expected, grown considerably sinoce the introduction
of inexpersive hand-held caloulators. juch of the literature is concerned
with ways in vwhich caloulators can pe used in mathematics instructiion.
Frarl Van Afta disousses how calculators can be used with lessons
involving exponents and the Pythagorean theorem.z Eli llzor encourages
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toachers to let students use caloulators o disocover patterns ond verify -
methematical ata&emen$3.3 - ’ ‘~u/t‘
In recent years there has been an f;creasing amount éf«researeh |
congerning the effects of the use of oalculators ‘ih mat ematics instruotion
upon student outcomes. Iogt of the rasearch, including the work of
Advani (1972), Cech (1960), Ellis (1969), and Longstaff (1958), indicates
that the use of caloulators does not have a significant effect upon
student achievement in mathedatics. However, it is intenesting to note L
that none of the research shows négative effects, as soms claims have
teen made that the use of caleculators interferes with the learning of
fathematios. Beok (1960), in studying fourth, fifth, and sixth graders,
found an increase in the understanding of basic skills when oalculaxors
were used in math instruction, particularly in the underltanding of
place~-value concepts.4 Keogh's and Burke's (1969) study of eleventh
and twelfth graders showed that those students who used calculators
during instruction achieved significantly higher socores on 2 standardized
mathematics test thon those students who did not use caloculators during
. instruction.’ ’
Studies using fifth “through tenth grade students thai were designed
to assess changes in student sttitudes toward and interest in nethematios
were for the most part split in their results. Cech (1960), Ellis (1969),
»> and Longstaff (1968) found no differences in student attitudes toward ,
mathematics when comparing groups in which valenlators were and were
not imoluded in instructiom. Advani (1972), Beck (1960}, and
Broussard (1969) found that students who used caloulators in instruction
rod beiter attitudes toward math than those in groups that did not use ,‘ ©
mx\\ulculaxors. They ‘also found that those students who had used caloulators
in 4their math olasses were more likely to take a perscnal interest in
mathematios*and to continue to take math courses cven shough the courses
were not recuired.
Some of the research in the use of caloulators in $ke clessroon
elso deals with the effect upon student pebovior. Advani (1972),
Beck (1960), and Longstaff (1968) found that student behevior in the
classyoonm uas lesrs disruptive waen calculators vere.used as instructional
adds,
Longstaff's study jncluded data regarding the effeots of the use
of calculg@ors ag ingtructional 2ids upon teacher enthusiacm, He found
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That teacher enthusiaam inereased the mos%ﬁhhen ozloulators zre used
in classes with students with the lowest average I.Q.'s. He also found
that teacher enthusiasm for the use of caleulators was unrelated to
student performance.s
The literature concerning ihe use of calculaﬁors in mathematics

instruotion includes quite a few opinion pieces. The anthors argue
for or against the use of osloulators in the olassroom, at times citing
research and at times oftaring suggestcd guidelines for their use.
Morris Kline (1974) fears that the use of calculators in the classyoom

, will cause the teaching of computation %o be neglected, and states thal
this should not thT Hawtkorne (1973) believes that caleculators will
eventually eliminate the necd to use arithmetic without a oalculating
device, but feels that it will still be important to understand arithmetic. .
Pherefore, he believes that calculators do not belong in the classroom.B
As stated previously, Van Atfa suggested a use of calculators regarding

. the Pythagorsan/theoreme. EHe claims: n) gtudent can probebly find the )

pelasionship without a calculator, but he is mor apt to try mawy different .

ationships o

oy § calculatnr.fg
Marilyn N.{Suydam (1978) disoussed the advantages and disadvantages
of{ising calculators in the olas m. Her reasons for using calculators

out more interesting probleams if he is aided

are as follows: ocalculators aid in computation; they facilitate undexr—
standing and concept development; they lessem the need for memorizations.
they help in vroblem solvings they motivate; they aid in explorings |
understanding, and learning algorithmic processesj thaey enecurage discovery,
exploration, and ereativity; and their existence cannot be ignored by
oducators. The disadvcoatages of using gcalculators are as follows:
they could be used as substitutes for developing computational skills;
they sre noi available o all studentss they give 2 false impression
of what mathematiocs is (computation, instead of process)j they are
i faddish, and could be used without planning or ressarch; and they lead
40 maipntenance and security problems.lo
Besides swmmarizing the pros and cons of calculator use in the
classroom, Suydam gives a "gtate—of-the~art" review on caloulators
in education. She points out that at this time there is no real data
concernirg "the externt to vhich caloulators are being used in the schools., «
only thelresulta of a few relatively small-scale surveys, plus

peroceptions of those who work with and observe school programs."ll




The most significant of the "small-soale surveys" was a survey:
done in the Shawmes lMiseion {Kansas) Public Sohools in 3375 snd 1377.
This survey determined that the number of atudenis owning or having
agcess to caloulators increased signifiocantly between 13975 and 1977.12 ,
This survey also indicated that teachars' opinions concerning the use
of calculators changed from 1975 to 19773 "Teachers wers asked, ‘Should
caloulators be used in schools by students?! Ian 1375, 65.2% said 'yes';
1977, T1.6% =aid 'yest .3 | :

Suydam also summarizes soms of ile main -uses of calcilators in
secondary mathematics education, while poiating out that information
concerning types of uses is limited.  The four uses she cites ares
caloulation, recreation and games, exploration, and use of calculator—
specific moterials.’?

DESISGN OF STUDY
Restatement of 'he Problem

In completion of this survey, infcrmation was gathered about teachers'
attituces and practices involving the use of caloulators in mathemciiocs
classus.ior gredes nine through twelveﬁxwiafg?maxion zlso obtained
regarding iteachers' percepiicns of their sohoaigi;folﬂbies concerning
the use of calculators in math classes, .11 :

Among the auesticas studied in surveying attitudes and rraciioes
of using calculators in math clacses are:

1. What are good reasons for using caloulators in the math
classroom? (e.ge.: to aid in computation, {o lessen
memorization, to help in problem solving, to improve
behavior, availability, understanding 21lgorithmio processes) -

2, What are reasons for not using caloulators in ¢he wath
classroon? (e.g.3 they become e substitute for
go-putational skills, l1ack of availabiliiy, faddishness,
mointenancy and security problems, they give a false
impression of ma#hemaxics)e

3, dhen, if at all, should students=pe allowed Lo use
caloulators in the math olassroom? (e.g.: for homevork,
in class, for tesis). '

4. Should the use of calculators be taught to the students?
I1f so, for what courses? :

This survey included 211 public high scheols in Allegheny County.
4 "high school” was defined as ninth through #welfth grades, although
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several of the schools surveyed also included seventh and #ighth grades.
In such a case, o1l the Questiomnaires that were returned by taqaﬁg:z
currently teaching only coyrses below the ninth grade level were rejected
for use in this study. In cascs.uhere a renponden&hwas teaching both
junior high school and upper level courses, only the information regarding
the upper level courae: was used. o '

A set of fifteen cories of a sel--report questionnaire was mailed
to each mathemetics department chairman of the fifty perticipating
schools, A cover {etter was enclosed, explaining the needs and purposes
of ihe stu&y and requesting the chairman %o disﬁribu#e the‘questio£§air01
4o 211 the mathematics teachers in his or her school. Each mathenatics
depa&tment ohairﬂﬁn was requéstei to return the completed questionnaires
by mail, aleng vith o form containing his or her name and home address.
To ensurs-a good return, each department chairman was informed that
he or she would receive a 310.00 check upon return of the completed
questiomnaires. To emsure confidentiality, teachers were requested
sot to include their nomes or the names of their schools in the
cuestionnaires. Although it was necessary to request the departzent
chairmen'!s names énd addresses for the purpose of mailing the 510,00
honorariun, ‘the chairmen were recuested not to identify the schools
at whith they were employed.

Description of Data=-Gathering Tnsirument

#4

A copy of the data-gathering instrument used in this survey is .
in Appendix A, It is a sixteen-item sclf-repori questionnaire designed
to assess teachers' personal use and classroom usé of the oaloulator,
and their attitudes toward the use of caloulators in mathematios classes.

I4ems 1 througk 5 on the quesfi;nnaire were for the purpose of
gathering descriptive information. Ttems 6 and 7 deal with personcl
ase snd perotived kmowledge of classroom uUSAES of the caloulator.

Attitudes.toward the use of calculators in the classroom were
sssesged-by Items 8, 9, =nd 11 on the questionnaire., The purpose of
Item 8 was to assess the respondent's géneral attitude toward the use
of célculaxors in ¢he olassroomes~ The PUrpose of Item 9 was to test
the hypothesis that fewer teachers would favor the use of caloulators
in courses ithat deal primarily with basic mathematical skills than in
higher leveli maih courses in which studenis are presumed to have Eiready

[T
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stered these skills, Item 1} gonsists of eleven stgidments'as tor
why calculators shbﬁld or sﬁsuld n§1~h9 used in.the olassroonm. These
jtems were token ?rémﬁéesearah conducted by larilyn N. Suydom (;5?5).
Respondents were asked to indicate their opinions of each of these f

. statements on a Likert-type scale raaging from "gtrongly agrec“ to
"strongly disagree’, The pupose of this item was to determine soue
specific reasons that ﬁeaché%a migh% have for favoring or éposing the
uge of caloulators in the classroom.

The purpose of Item 10 was to determine how frscuently, and in
what situ&‘}cns, teschers aotually use caloulators in the courses they
are ourrently teaching or have taught mosi often. Items 12 and 13
deal with teachers! attitudes toward the need .. raining.in sffuctive
ways to use caloulators in the classroom. The p . )jse of Item 12 was

7 %o determine whether or not teachers are_pnt'uaing calculators in teaching

math courses because they do not knmow how %o use them Jﬁfectively as

a teaching aide The purpose of Item 13 was to determine vhether or

. not teachers would be willing to receive 4training in the use of
caloulators as an instructional aid. ‘
Item 15 asks if teachers xnow of any official policy concerning

the use of calculators in their olassrooms that exists in the school

districts or departments in whichf%hey teach. Teachers are asked to

N

. -

describe any such policies of thioh they are aware, The purpose of

this item is o determing.whether or not teacherélperceive that any

such policies exist, either explicitly or impliocitly, in their school
administrations, =nd to deter%ine how such policies affect their attitudes
toward and their freguenoy of use of caloulators in teaching;

Reliability of 3uestionnaire

The correlations (see sintistical techniques) between the general
attitude and personal use cuestions, and the specific attitude statements
are 211 statistically significant at better than the .05 level., This
indicates that +he questiommaire is internally congistient., However,
further statistical techniqueé should be applied to test boih the validity
and reliacbility of this instrument.

Statistical Technicues | '

4
The data obtained from the survey was analyzed using the Statistical
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Package for the Soocial Soiances (syss), as ipplemented by .tho Computer
Centor at the University of Pitteburgh. The coding of the data and
+he computer analyaia was done by the author. )
After the frequenciea were generaﬁed, the aignificunca of‘the
digtributions, varying from expected (random) frecuencies, was deternined
by using the SPSS subprogram NPAl. This subprogram generates Ghi-acngrg
and the level of significance. SPSS, as usued for this survey, does
not take into a.cco*mt acy miusi.ng data. pP<.05 was accepted 2as
statistically significant for all Chi-sguares. -
9o test for correlatfonal significance between two vari€iles, the
"Chi-square statistic for independence was used (subprogram Crosstabs).

 f -LSPSS uses pair-wise deletion of missing dataj hence, the spumber © es

used for testing significance may be fewer than the numgpr of respondenis.
As before, the oriterion for sigmificance is p€.05. o

RESULTS

Deseriptive Dzt

0f approximately 500 public bizh school 4 achers in Allegheny
County, 243 teachers from 49 sohools responded. liost of ihe, re3ponden$s, -
178, were from suburban schools, with 65 teachers responding from city
schools and § responding from rural schools, Nore men than vomen
responded, 177 to 69, with 2 respondents fazlxng to indicate their
sex on the cuestionnaire. The largest age group, 130 teachers, was

between 31 and 40 years old. There wers 53 respondents between the . \\‘~__,a*4f

eges of 22 and 30, 37- respondents - .between the ages of 41 and 49, f

25 pespondents of 50 years of age or older, The average aumber of

years of teaching experierdce was 13. 1. Courses tanshx ranged from

,General iath to Calculus, and average olass sise was ¢! students,

For o more detailed desoription of the population used in this study

see Ajpeadix 3, Tgble I. It appeors £12t the sample surveyed was fairl?
representative of the population of public high ‘school mathemamics

teachers, zlthough no techaigues were employed to confirm this staxisticalli}

Personcl Use and Classroom Knowledgs

The first item of this section concerms the teacherﬁ' use of oaloulators
outside of the classroom. The frecuencies obtoined from this item
indicate that ccloulators zre used frequently by the mathematics teachers

5
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surveyed. Only 3 3% of the tsachers that ansunrod this item stated -
that thly nover use s ooleulator outside of the claaareom, thgic 43.15%
answered ngeldom" and 33.T) cnswered Meften"”. The distribution of responses
\\\_for this item was statistiocally significant at betler than the 0.001
level. {3¢e Appendix B, Taoble IIA). .-

The other item from this section arked the respondents toc siseéss ) ,
their knowledge of caloulator usage for the mathematios classroom. |
0f the 244 teachers that responded to this guestion, 54.%% assessed
their knowledge as "some", and 21.8) sssessed their kmowledge as "lot".
Of the other respondents, '18.0% indicated "little” and 4.1% indioated

- no kmowledge. Again, the distribution of responses Was staxistically
significant a$ better than the 0,001 level. This indicates that the

- mathematics teashors surveyed feel they have adecuate mowledge of | -
. ' oalculatora. (3ee Appendix B, Table IIB). * . ..

- n?,‘ ¥
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Attitudes Tow
“ < .
' Twe two items which assess the respondents! ggneral attitudes taward

the use of calculators in the mathematics classroom indicate thn$ mosi

+he Use of Caloulators in the Mathematiocs Classroom

[

- teachers favck ihe use of calculators. Of the 242 tenchers thot responded | -

- . to +he question, “Hhaﬁi}s your opinion ‘of using calculators in the classroom?®, - -
63.6% of the res*ondenta were either strongly or mildly im favor of using
calculators, while only 21.0% were either strongly or mildly oprosed. ’
The cistribution of responses to this item was statistically significant
at better than the 0,001 level.: (See iprendix B, Table ITIA). ‘

' Whien res-onding to the jtem concerning attitudes towerd tie ocalouletor
25 an aid for teaching basic skills, 60.T> of the 239 respondents ansvwored
affirmatively. This distribution was statistiocally significant at the
0.001 level. (3ee Appendix B, Table 111B).

Itenm 11 of the questionn_ire attempis to determine the respondents’

3

attitudes toward Specific reasons for using or not using calculators in ' '\\
~ 4he classroom. Surprisingly, the distributions of responses for all eleven

sub-items were stztistically significant at better than the 0.001 level.

(See Appendix: B, Table IIIC for complete frequencies and significance). -

The frecuencies for fthe eloven sub-items indicate tiat the respondsnis

‘agreed with the following statemen}ss

rt—




B B e = WL AT | AR S PFA A A L R T A SR 1O A AR R .. T
] : St ¥ . 4 RN R

M
) e . . Comtes f RS
. L. . e I " e -
: BN
A - C
. L4 e

10

Galoulators should be used to help in problem solving. (Chi-square=151.5)
Caloulators should be used as an aid in computation. (Chi=-square=191.1)
Calculators should b ed as an aid in exploring, understanding, R
and learning algorfibhmio processes. (Chi~square=185.9) | '
Csloulstors should not be used becguse they are‘s subsFitute for
the dmlopmetz of ocomputational skills. (cht-sq“a.&‘{s.:i) . é

The freguencies f'fmlponns“‘indioa:ee.that the respondents disagresd
with the following statements: o .

Calculators should not be used beocause <hey are faddish, (Ghi—qnare;i.%ld)
Caloulators should not be used because the use of caloulators gives '
a falge impression of what mathematics is. (Chi-square=252.3)
Caloulators should not be used beceuse of malntenazce and security °
provlems. (Chi-squares228.5) )
Jaloulators should not bs used becauss they are not aveilabls ‘o
all stud (Chi-syuare=131.0)
Calculatgrs uld be used because they improve behavior. (Chi-square=104.5)
Caloulators should be used to lessen the need for memorization.
(Chi-square=d7.l) .
Caloulators should be used because they are 80 \aveilable, (Chi~square=45.0)

Attitudes Toward Teacher Training and laterials

* Of the 227 teachers that responded %o Item 12, 63.% answerad that
they do not feel that adequate materials on ocalculotor usage are ‘available.
to-them. This distribution of responses is significant at better than

the 05,001 levell (See Appendix B, Table IVA).

hen asked 1f they would attend a workshop dealing with calculator
clagsroom usage (Item 13), only 13.3% of tue teachers responding indioated
that {hey would not attend. OFf the rest of the teachers responding, 35.4%
cheeﬂgd nyes", aid 5l.3> checked: "naybe". Agmin, the sigrifioznce of this
distribution was better than 0.001. (See Appendix B, Ivs).

Policies

0f the 239 teachers who resyonded to Item 15, 17.55> indicated that
some policy existed within their school administrations réga.rding the use
of calcoulators in mathematiocs classes. 64,95 answered “ro" to this cuestion,
an:ltl’T.G-‘;S ansuered "don't know". This distribuiion of responses is
significant atn'getter than the 0.001 level. Howeﬁ'er, the validity of
this item is gquestiomable for severil recsons. First of 2ll, ithe results

ssere not consistent for any one school. Some tecchers =erceived thot

sone rtolicy ezist"ed, while oiher teachers from the same school stated
shat mo such policy exists. Fost of the policies cited vore irrelevant
to teacher attitudes snd frecuency of use (e.g.t the =olicy thot tenchers
must sign for 4he school's calculators before usiing them). (See Apnendix B,
Table V for more detailed information). ‘

. 4 i3
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Survey of Teachar P

AN

For the purposes his study, there are nine diifferent caxnéories
of math cources: general math (i.0.: Dbasic ékills); applied, business,
or consumer mathj Algebra I Algebra II; Algebra unspgci{ieﬁ; Geometry
(211 levels); Trigonometry; Calculusi and other. The flatd conceraing
teacher practices of allowing andfor'ennauraging students to use ealoulators
were analyzed according to the category of subject matter in which each
- gourse fell. Two of the course oz agories must be viewed differentlye. ‘
Jine of the teachers responding did not indicate what level of Algetrsa
they taught. Since this is such an insignificant reSponse, and since
- Algebra II is considered to be on & significantly highérﬁlevel than Algebra I,
no conclusions should be made.- The "other" catagory is the catah~all
catagory. Thirty-six of the courses listed by +he respondents either did
not Fit any of the usual catagories of math (e.g.: statistics, "advanced
Hath", speoial topics), or the titles of the courses did not convey the
essence of the content to someone who is not famiiiar with thal sohool's
maths Drogram. o Computer science courses vere also placed in this catagorye.
Towe of the courses included in this caxagéry w;;e numercus enough to <
be sigmifioant on their ovn. 3ince this catagory includes so many different
courses, the results must be viewed with caution. For the purposes of
this study, Algebra 1I, Geometry, Trigonomeiry, Caloulus, aud "other” )
~pe considiered to be higher level math courses. }

The respondents sere asked to‘answer nyes" or "no" to five cuestions
concerning caloulator praoctices for up 4o three courses thai they surrently
teach, or have taught, most often. The cuestions concern +he teacher
practices of forbidding vhe use of caloulators by their studenis, alloving/
encourasing the use of caloulators for homework,‘éllowing/encouraging
+he use of caloulators in the oclassroon, allowing/encoufaging the use
of calculators for tesis, and tenching the students how t0 use o oaiculaxor.
The exact cuestions, the frequencies of responses for eath course, and
the significance of the respopses are given in Appendix B, Tnble vi.

As might bé expected, calculators were used more ofsen in higher
level math courses than in ta@ other coursese. Comparison of +he Tive
higher level courses with the Genercl el Applieﬁ Lathy and Algebra'I

- enbogories ghov. that in 21l cases:
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Students in higher level courses were forbidden {0 use calculators
less ofion. :

Students in higher level courses were allowed/encouraged to use
calculztors for lomework more of{en.

Students in higher level courses were allowed,/encouraged to use
caloulators in class more often. :

Siudents in higher level courses wers allowed/encouraged to use
calculators for tests more often. -

The results of this surgey indicate that, for the most part, teachers
do not forbid the use of calculators. Except for the Applied lath and ’
the Algebra umspecified catagories, the‘distribuxions of responses were
siatigtically signifiocant at, or better than, the 0.005 level for not
forbiddiag the‘uée of calculators. The responses for Applied lHath and
Algebre unspecified indicate that caloulators are not forbidden, tut the
distributions for these catagories were not statistically siénifieant. -
_ For the question concerning the use of calculators for homework
the results indicate that teachers allow the use of calculators for
homework. As stated previously, this is partiocularly true for the nigher
1evel courses. For 2ll five of the nigher level catagories the distributions
. 0of responses were significant at, or better th&n, the 0.005 level.
For Algebra I, the significance of the distrivutich vas 0,024 for allowing
the use of caloulators for homework. The distributions for General iath,
Applied llath, and Algebra unspecified were not significant.
As stated before, the teachers of the higher level math courses allow
the use of caleculators in class. These are the ohly caiagurieS/{;'which X
the distributions of responses are atatigstically significant. In all
five oaxaéories the use of calculators in class was faworeé with s
significance of betier than 0,005. '
None of the courses signifiocantly favored the use ¢f caloulators
cor tests. In fact, the only statistically signifiosnt (p <.05) "
distributions were against the use of caloulators for tests. , These
sistributions were in the Gemeral Hath, Applied Iath, Algebra I, and
deometry cotagories. This was the only iastance in teccher proctices
in which distributiohs of respoﬁses ocourred which significantly disfavored
the use of caleulators. The Tpigonometry and Calculus catagories hed
more resrongses in favor of the use of calculators for tests than agninst
this praotice, but the distributions were not statistioslly significant.
The Trigbnnmetrymea%ago;y_uasmihemnnly_gaiﬁgpry vhere a majority of
+he teachers taught the use of caloulators. However, the distribution

. Q . 15
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of responsss was not statistically significant. The Algebra I, ilgebra II,
snd Geometry ocatsgories had statistically significant {p< 0.001)
distributions which indicate that the use of calculaxors‘is not taught.
The other oategories did not have significant distributions of responses.

It is interesting to not thal Applied Hath was the only ostagory

thet did not have a significont distrivution of responses favoring the
use of celeulators for any of the five statements. As might be expected,
the Trigonometry catagory was the only catagory in wiich the use of
caloulators was favored for 21l the given situations. Hovever, only three
of the five disiributions werse statistically significant.

Correlction of Attitudes, Praoctices, end Descripiive Dstgf-

This section is jncluded primerily as a catalyst for further research.
The correlational data reported here is preliminery and incomplete.
Therefore, the results are merely summarized, with no figures given.

The corrslational results indicate that there are not statistically
significant correlations between teachers! attitudes and any of the
descriptive data. AsS expected,'there §ppears_to ve some statistically
simificant correlations hetween teachers! attitudes toward the olassroom,.
asse of caloulators and their actual use of calculators in the olassroom.
This is periicularly true for the Algebra 11, Trisunnmetrj, and "other"
catagories. There are no negative correlations between attitudes and
practices. There are no statistiocally significant correlations between
attitudes end teacher practices concerning the teaching of the use of '
calculators.

CONCLUSIONS

The results of this study indicate that there is aneed for the
deve@ppment of instructional materials and teacher training drograms in
the ugé of calculators in mathematics instruction. This is shown be teachers!
attitudes and practices concerning the use of calculators in their closs-
roons, cnd by the lack of olear—cut administrative rolicies resording
caloulator use in mathematics instruction. ‘ |

It appears that there is some reluctance to use celeulators in the
olassroom due to the fear that students who have not yet iearred -basio
conputationel skills wiil never learn these skills if t&ey are providgd
with electronioc cslculaters to do the computations for them. nony of

16
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thg teachers uho rqsponded to the “additidnnl domnenta? section of the
ﬁ?est;opnaire expressed this fear, uhioh was further confirmed by the o

,a&éspanses to other iiems on the cuestionnaire. (See Appendix G). 3ven

though teachers generally favored the use of caloulciors in the olassroom,
and favored their use as an =id in computation and in teaching basic skills,
they =lso tended to beliove thaxt oalculators should not be used because
they are a substitute for developing computational skills. Teachers wers
also more likely to allow anﬁ/ar enconrage students in higher level moth
courses, vhere students are presumed to have already mastered basio skills,
to use calculators in their course work. Thus, although teachers believe
that caloulators can be an aid in teaching besic 3kills, they- are .
forbidding their lowerwlevel studentis to use them, and very few teachers
are teaching their students o use ealoulators. This leads to the conclusion
that teachers are in need of some instructional materials and training
to emable them to use calculators in their basio skills clusses in such
a Way that the calculator can be an effective aid to learning rather thon |
a crutch that prevents the development of computational skills.
It is rother surprisiﬁg‘that the use of oalculators in Applied iiaih
and Business liath courses is so minimal. These courses are designed ‘o
enzble students to funotion offectively in the world of business and in
handling their own nersonal finances. In the past few years, the advent
of the hand-held, electironioc calculator has greatly influenced both these
arease Thus, the failure to teach the use of the calourator in this type
of math course represents a failure in curriculum design in keeping up .
with modern technology, and jnstructional materials and teacher training '
in this aééa are badly needed. .
Very few rfespondents stated that official policies conceraning the use
of czlculators in math instructioh exist. within their schodl administrations.
Those who Gid cite such policies usuzlly wers inconsistent with other
respoadents who are teaching in the same sockocols. This makes it evident
tant school distriots represented in this study have not developed olear—
out, consistent policies regarding this issue., One possible internretation
of this is that administratérs do not wish to fake a definite stend on '
such » controversial issue, and are 1eaxing'decisiéns in this matler up .
to tae diséfetion of 4he individual tenchner until they receive further
information regarding publio opinion ond the eifectiveness of the

caleulator as o texching adde. Another nosoibilisy is that curriculun
: @
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plammers within the schnélldistrists and math departments have overlooked
the instructional possibilities of the ca zleulator ia designing modern
mathematics programs. In either cass, well-dasigned instructionzl
materials .ad teacher trainxng srograms in “he use of the calculator 2s
an insiructional aid would help addinistrators in each school district
to develop effective, clear—cut, consistent policies regarding the Place
for the oalculator in their school mathematics programse.

RECOIIENDATIONS

A questiopnaire to be used in the rsplicaiiop of this survey should
be more comprcheasive and more specifice. Further research should be
conducted to determine whether or not teachers feal that 2 separais course
in the use of calculators should he offered to students, and %o determine
in whioh courses teachers feel thati calculators should be used. On the
questionnaire used in the »resent study, the statemenis regarding aIIQW1ng/
encouraging the use of =alculators were probavly too ambiguous. - Alloving
the use of caloulators in classes, in doing honeworik, uﬁd in taking tesis
is quite different from oncouraging the use of calculators in these
situations, and there shoild be a sharper differentiatio beiween these
tuo praoiices in fuxrther resecrch, Furtiher rese~roh should nlso we conducted
to determine more specific situations in which teachers feel that
caleulators should or should not be used.

One of the limitations of this study is the lack of utagis ical
juformation regerding the validity and relicbility of the da$aenethering
instrument and the representativeness of the sample used., Although the
nuestionnaire appears to be iniernzlly consistent, its V&liuluy ond
reliability axe still in guestiom. The develonme1+ of a naxiorallw ghaondord=
izec mcstionnaire woul@ solve this -roblem, and vould facilitate

research to determine whether or not geographical differences affect

attitudes ~nd nraotices concerning +he use of cnloulators in math

jnstruction. 4 randonmly selected sanmple 6f high school matienatiocs $eaehérs

from the entire country would provide a more conclusive survey of the

posulation of high school mathematics teachers, than does surveyin r1l

the high sohool nath teachers in or.e specific geographical sren, o8 WS

done in this study. , o j
Other sugys .estions for further resecrch jnclude sampling the so ulation

of'scheel mathematios depariment, chairmen and district curriculum plomners

18



" are currently available to teachers, The present Qtuds'inelnded only o R

. 16
%0 dn%etmine if adequate instructional materials on the use of caloulciors
public high schools; o survey of teachers in private school, which usuclly
have different budggtar§ pestraints than publio schools, might be valuable
in determining whether or not attiitudes of teachers and administrators
are affected by f*nancial constraints in making calculators available %o
students. Public opinion surveys ave essential to keaping school
administrators and teachers informed of parents' attitudes toward the
use of calculators in mathemotios education, and determining whether or
pot there is a need for public education regarding the meritis cnd limitations
of allowing and/or encouraging studeats to use caloulators at home and ‘
at school. . : _ \\\\
As stated previously, there is a gﬁéaﬁ peed for well-researched AN
instructionsl materials on ways in which teachers can effeotively use
saloulators as imstructional aids, and ways ia whioch curriculun planners
can effectively iancorporwte the use of caleulators into mathematios

education.

.19 .
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University of Pitisburgh

SCMOOL OF EDUCATION
Division of Teache? Development

Wlﬁa 1979

M&*MWW:

. FOR YOUR TD'E AND EFFORT TN DOLIARS WILL BE SENT TO YOU BY COMPLETING
THE REQUIRED INFORMATTON (Cot on the dotted line) AND BY RETURNING IT

......Ql.l........Q..l.........'.'l..................I..Q....Ql.....l..'.......l...‘. .

I,

(signaturs)
returned the calculator informstion survey to Dr. Martin Coban, Matherstics
Sacation, Miversity of Pittsburgh,

SR AR . & B TS EALSRL S

3
¥

.. ! v i":‘
RIEE TP ¢

" Address: ’
) ‘ gipoode )
Social Security Numbsrs - "

PITTSBURGH, PA. 15260
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1)/ Type of School: 1. City 2. Subuxbmn___ 3. Rwral

{

(4)

B o

CALCITATOR INFORMA.ION QUESTIONMAIRE ' . '

S

Sex: 1. Mals { 2. Femle '

COE——

(3) MAge Group: 1. 22-30 2. 3140 3. 41-49 4. 50 and over.
Years of teaching experience: _
. . Average
Course _ Class Size

(5)

(61

(7)

@

(9)

(10)

(1)

Math courses presantly taught:

1. Never 2. Seldem 3. Often
How woxald a:myumlmmhdgcofcammmm classroom
(i.e. for the subject you teach)? 1. Xne . Li 3. ‘Scme 4. Iot

mcummammmmm
1. Strongly in favor 2. Mildly in favor 3. Neutral
4. ‘Mildly opposed , — O. Strengly opposad

.

mmmmtmmmmmmm:mmmﬂm
mathematical skills {e.y. addition, percent, etc.)e lL.eYeS 2.N__ s .

Course Course Course
Forbid the use of . ~Yes No Yes No Yes No
Allowed/encouraged for hoamework - . .
Allowed/encouraged in class . — . — — —_
Allowed/encouraged for tests o — — — —_— —
Taught use of . - — —_— —



(12)

(13)
(14)

(15)

(16)

e e AaeT \.ux‘x;a\ ;WM L -I\.. . PR - y N B S . . el - “:ig_&&
e NSNS ¥ R TR T AR LSRERGNTS A e TR AN e R e
. . : . . -3;»{@;\
I
e
I
mmmmtmmmmmmmmmm

milahhmyau? Yes _ "No <

#

If a one-month, tuitim—-free, gradmta-cmedituuﬂcsmpmmingcmcﬂalmin :

sctmlmthemticsmaffemddxmgammratmmimsitsdﬁm
would you like to attend? Yes - Maybe m
Ifaone—:mth, mi.tin:-f.me. gradmtg—ereditmﬂesbcpm\mingcmwmm
sdnﬂmthmnticsmoffetedd:ﬂngamatthemiwmﬂarofmm
m:ldyculikemattmd? Yes Maybe No

]

mesyumdistrictardewrmmmWMyofﬁddpohcymcemingthemeof;

the calculators in the classroam? Yes  No Idon't know
Ifyas,ﬂntisiﬁ?

Additional comments: ' : T
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TABLE TA: TYPE OF SCHOOL

TABLE I

I

DESCRIPTIVE INFORMATION -

: v Absolute -Relative
Type of School Frequency _  Pe:centage
City - 65 36.2
Suburban 178 - 71.8
Rural 5 2.0
o Missing 0 o
TABLE IB: SEX
Absolute Relative Adjustéd
Frequency Percentage Percentage
Male 177 71.4 72.0
Female ) 69 27.8 28.0
Missing 2 0.8 -
TABLE IC: AGE ‘
Absolute Relative.
Years Frequency Percentage
22-30 53  21.4
31-40 130 52.4 )
41-49 37 14.9° ‘
1 Missing 0 0
TABLE ID: TEACHING EXPERIENCE
Absolute Relative Adjusted
Frequency . Percentage Percentage
0~10 94 37.9 38.7
11-20 . 119 48.0 48.9
21-30 26 10.5 10.7 -
31-40 4 1.6 1.6
'Missing 5 2.0 -

27
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FREQUENCIES AND.SIGNIFICANT FOR OUTSIDE
USE AND CLASSROOM KNOWLEDGE

"TABLE IIA: ITEM 6 ~—

How often do you use calculator outside of the classroom?

Absolute Relative Adjusted
. Frequencies Percentage Percentage

i Never 8 3.2 _ 3.3

-} Seldom 106 42.7 43.1

Ofien 132 53.2 52.7

Missing 2 6.8 -

) Chi-Square D.F. Significance

K 104.293 2 0.001

-

<

) .

TABLE IIB: TITEM 7 -

How would you.assess your knowledge of calculator usage
for your classroom? .

Relative

Absolute Adjusted
Frequencies Percerntage Percentage
‘None 10 4.0 . 4.l
o
Little - 44 17.7 18.0°°
Some 136 54.8 55.7 .
Lot 54 21.8 22,1 a
Missing 4 T 1.6 -
Chi-Square D.F. Significance
140.393 3 0.001
‘_"8
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TABLE IIIA: ITEM 8

‘What is your opinioh of using calculators in your classroom?

2

TABLE III - -

Absolute
Frequency Percentage Percentage
Strongly in favor 61 24.6 25.2
Mildly in favorx 93 37.5 38.4
Neutral 37 . 14.9 15.3
Mildly opposed 34 13.7 14.0
Storngly opposed 17 6.9 7.0
Migssing 6 2.4 -—
Chi-Square D.F. Significancé
71.718 ‘ 4 0.001
TABLE IIIB: ( ITEM §
p 4

Do you feel that

calculators can be an aide for teaching

students basic mathematical skills?

Absolute Relative Adjusted
Freguencies Percentage Percentage °
Yes 143 58.5 60.7
No . 94 37.9 39.3
Missing g _ 3.6 - ;
) ' chi-Square D.F. Significance -
10.883 ‘ 1 0.00} '

hE)

’ ' L

iw
I3
-



- RESPONSES TO SPECIFIC STATEMENTS CONCERNING REASONS

ITEM 11 - ] .
CALCULATORS SHOULD AND SHOULD NOT

TABLE IIIC:

EE USED (SEE APPENDIX A FOR COMPLETE STATEMENTS)
o SHOULD STATEMENTS ‘ SHOULD NOT STATEMENTS
- - Substi~ Mainte-
Aid in Lessen _Prob- Improve Algo~- tute Not nance False
Compu~ Memori- lem Be- Avail- rithmic Computa- Avail~ Fad- Prob- Impres-
tation zation Solving havior able Processes tional - able dish lems sions
Respondents
- Abs. Freq. (243 244 241 239 . 242 242 243
;Adj. % 98 28.6 97.2 96.4 97.6 97.6 98
Strongly
Disagree
Abs. Freq. 10 . 79 63 38 20 46 45
Adj. ® 4.1 32.4 2.5 25.4 15.9 8.3 19.0 18.5
E Disagree
Abs. Freq. 25 86 21 89 76 78 135 144
Adj. & - 10.3 35.2 8.6 35.9 31.8 32.2 55.8 - 54.3
Neutral . - _
Abs. Freq. 22 30 33 20 55 21 14 " 31
Adj. § 9.1 12.3 13.6 26.6 23.0 8.7 18.2 12.8
Agree
Abs. Freq. |129 39 129 3 56 84 3 18
Adj. 8 53.1 - 16.0 53.1 8.1 23.4 34.7 5.8 7.4
" strongly X
Agree
Abs. Freq. 57 10 54 7 14 39 6 5
Adj. % 23.5 4.1 22.2 1.2 5.9 16.1 ° 1.2 2.1
- Chi~-Bquare ‘ ' o
(4 D.F.) 191.136 87.1071191.630 §104.539 | 45.038 85.867 78.389§131.714 222.504 } 252.288
.. signif- | | )
cance 0.001 0.001}F 0.001 0.001 0.001 0.001 0.001° 0.001




TABLE IV

ATTITUDES TOWARD TEACHER TRAINING R |
AND MATERIALS

TABLE IVA: ITEM 12 .

-

Do you feel that adequate teaching materials or calculator.

usage are available to you? -

Absolute Relative Adjusted
.Frequencjes Percentags. Percentage
Yes 82 | 33.1 ©36.1
No 145 58.5 ’ 63.9
Missing 21 8.5 -
. Chi-Square D.F. ~ Significance
17.485 1 0.001

@

TABLE IVB: ITEM 13

If a workshop on using calculators in school mathematics
were offered would you like to attend?

Absolute - Relative Adjusted
Frequencies Percentage Percentage
Yes 85 34.3 35.4
Maybe 123 49.6 51.3
No 32 12.9 13.3
) Missing g8 ~ 3.2 -
Chi-Sqguare D.F. Significance
52.225 2 0.001
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- TABLE V: ITEM 15 ' _ o | A

Does your district or department have any official péiicy

concerning the use of calculators in the classroom?

Realtive . Adjusted

- , Absolute
Frequency Percentage Pexcantage

Yes 42 16.9 17.6 .
No 155 62.5 64.9 ‘
I Don't Know 42 16.9 -~ 17.6
_Missing - 9 3.6 g

- bk
< Chi-Square Significance

106.854 0.001

33



TABLE VI: ITEM 10

. o FREQUENCIES AND SIGNIFICANCE OF CALCULATOR
USAGE FOR DIFFERENT CATEGORIES OF
MATHEMATIC COURSES

General | Applied Algebrd Algebrar Algebra Trigo— )

- Statement Math Math I II Unspecif.] Geometry nometry Calculus Other
Forbid Yes {20 32.3 9 34.6 | 19 .27.9. .} 5.8.7 1} 3 33,3 | 812.9 | 4 8.2 1 3.3 6 17.1
Use of Abs. No 42 67.17 17 65.4 49 72.1 52 91.3 6 66.7 54 87.1 45 91.8 129 96.7 |29 82.9

- Freq/Adj. & Mis.| - - 3 3 - 1 - 2 1
chi-Square 7.806 2.462 13.235 38.754 Insuff. | 34.129 34.306 26.133 15.114
Significance | 0.005 0.117 0.001 o 001 Data 0.001 0.00 0.001 0.001
‘Allo;/encour- Yes |30 50.0 | 15 62.5 45 63.4 | 56 93.3 7 71. 8 |54 85.7 | 45 91.8 |30 100.0 |26 76.5
age lor No |30 s50.0 | 19 37.5 26 36.6 4 6.7 2 22,2 19 14.3 4 8.2 o 0.0 | 8 23.5
Homework Mis.| 2 2 - - - - - 2 2
Chi-Square 0.000 1,500 5.085 45.067 I.D. 32.143 34.306 - 9,529
Significance 1.000 0.221 0.024 0.001 0.001 0.002 -

Allow/encour Yes |29 50.9 | 12 52.2 27 42.2 | 45 40 83.3

in Class ‘No 28 49.1 11 47.8 37 57.8 |.13 22:4' 3 37.5 19 34. 5 8 16.7 3
Mis.} 5 3 7 2 1 8 1 4 - -

Chi-Square 0.018 -0.043 '1.563 17.655 I.D. 5.255 21.333 21.125 4.000

Significance 0.211 0.001 0.022 0.001 0.001 0.046
Allow/ encour— Yes .0 | 22 39.3 | 19 34.5 | 25 54.3 16 44.4
age for ~ No |42 76.4 | 19 82.6 | 49 79.0 | 34 60.7 6 66.7 |36 65.5 |21°45.7 7 |20 55.6
Test Mis.| 7 3 9 4 - 8 3 2 -
 Chi-Square 15.291 5,983 .| 20.903 | 2.571 I.0. | 5.255 0.348 2.133 | 0.444
. Blgnificance 0.001 0.002 0.001 0.109 —0.022 0.555 0.144 | 0.505
Taught Use Yes |26 48.1 | 9 39.1 T 7 11.7 | 14 26.9 ——=35 2T 6116 |26 60.5 | 9 33.3 |13 39.4
of Xes 158 510 | 14 60,9 | 53 88.3 |38 73,1 | 7 87.5 ]4588.2 |17 39.5 |18 66.7 |20 60.6
. Mis.| 8 3 11 8 1 12 6 5 SN
Chi-Square 0.074 1,087 35.267 | 11.077 | . 1.D. 39,824 1.684 3.000 1.485
0.207 0.001 | 0.170 0.083 0.223

., Significance 0.784

0.001
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This Appex'xdix is a sample of .tfze resnonses to Item 16 on the - : ;ﬁi

questiormaire, vhich asked for additional comments. The comnents srinted 7

hers are talen from the- returned questionnaires in their ent?retya ’ -

1. Security, maintenance and assignsent of school owned oalcs is sAgznhlsm‘,_:____;
L : They cre a faot of life, however, and will becomé more availcble and o
: more useful. Henoe I am in full favor of {ueir use if introduction

of them is made no soomer then 8th grade.

2. Calculators are not used because not all students heve access to one.
This makes testing diffiocult. Caloulators could ease the manipulative
and computative processes of some problems, thus freeing or . C
enlishtening the student to seek the more cbstrast process. S

3. Use of calculators depends on the course.

e 4. At this level I feel ocalculalors are a substitute for learming basio
computational skills. I do think a workshop as indicated above is a
good idea, to demonstrate the possibilities of a caloulator in the -2
classroom.

5 In all math courses the use of o ozlculator devends on the teacher
and the orez of instruqtion and its level.

6. Use of calculators in higher mathematiocs enables 2 student to solve
complicoted provlens guiciily ond is a great reinforocenent. Calculators
ape o subject area that should be covered before college.

7. Calculators do have a place in the educational nrocess as long a8 they
are not replccizg memorizing times tables, couversion of. percents, atc.
I feel they can be used in higher level courses i.b. trigz, ohem, phyreios,
some caloulus. Alsc they con be used to sinmplify some basic skills,
i.c., balamoing checkbooks, eid.

9
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