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A 30 item'sutve§ was developed to assess several dimensions of
. b £y . '

4

attitudes about caigulators. Reliability and validity data were gathered
’ . . » '

" on.students in a cqllege statistics course. Based on N = 135, coefficient

L 3

alpha was .§74. Factor analyses identified 3 interpretable factors:

trustworthiness of calculators, usefulness, and educational value. Correia1

tions between attitude scores and both course grades and age were signi;

- .
ficant and positive. There were no differences in attitudes based on

-

sex or whether or mot a student owned a calculator. However, females
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owned calculators more frequently than males. Also, calculator ownership

was pésitivel& related to age.
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same problems manually. Additional co borative d ta was provided in a
<,more complex ipvestigation by Roberts amd Fabrey 977) .The present study

explored the development of a longer and more iable\ survey instrument

to be used in examining (1) the nature of attifgdes toward calculator usage,

and (2) the relatiomship of such attitudes to several other variables (sex,

age, grades in & statistics course, and’ amount of previous mathematical X

experiedce). . . oy ' {
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attitude items.were writt Items were constructéd to represent 4 hypo-
thesized dimensions of affectivé sutcomes related to calculator usage: the .
trustworthiness of answers arMved at with a calculator, the educational -~
value of using a calcylator in- workingostatistical problems and learning . )
statistics, the ease’of using calculators and the resultant reduction in N
- work time, and an overall yovaluation of the effectiveness of calculators.
The items were carefully, dited with subsequent eIimination of 20 items
from the initial pool. .

Scale Development. 2$yp£%kimatef} 50 Likert- type (9 point scale) ° . 3

A

.

Scale Administration. The best 30 items were formed into a scale .

(Calculator Attitudg Survey-CAS) and administered to 144 undergraduate and - A
_ graduate students,in a large énrollment.statistics coarse ‘at Penn State .
University Eacl( item was .scored on a ‘scale ‘where .9 represehted the most .
‘favorable attitdde and 1 represented the least favorable attitude. A A
cover,page askéd students to list their age, sex, number of previous
coll ge—leve mathematics or -statistiqs, courses, and whether or not they

* ﬁed a ‘calgulator.. Grades in the course were later obtained for each

ent. mple items from the GAS are appended in Table 1. .o
¢ e ; ' \

.

. 'Results

)
Ny Means and standard deviations for the CAS scores aé;oss seveqal sub-

yl classifications are appended in Table 2!

; o .

Internal consistency of the-scale. Data are based on 135 students for
. whom complete data were available. Coefficient alpha for the 30 item -
scale was fdund to be .874. Twenty-nfde items correlated significantly
,with the tota}] CAS sepre; the average item—sotal scale c¢orrelation (with
'adjustmeq; for effect of the item being removed from the scale)-was .46.

/ Additi interpal consistency data was collected in the study by

/
’

Roberts and .Fabrey (1977) on a shottehed 20 item CAS nodification where

t
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alpha waé .857:based on a similar'éagp;g'of 60 students.
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item homogeneity, factor analytic procedures were used to determine

ther the initially hypothesized nsions of calculator beneficfality '=-
would emerge. A 3 factor solution accounted for about 40 percent of the -
varfances After a Varimax rotation was performed,.all 3 factors appeared

Pactor amalytic ‘dvidence. 'In spite of the reasonably high degree of

interpretable.. Item loadings ‘on the 3 facto:glare appended in Table 3. N é

Factor I appeared to represent general trustworthiness of calculator usé.
Factor II represented usefulness-of calculators (in working problems).
Factor III appeared to represent the educational value associated with

calculator usage. Only 2 of the items' faileds to load on_any of the 3 factors
(criterfon of loading $ .3). ° : o '

Rélationships'gg.CAS Eg_othér yariabdes. Both correlational analygeé
and tests of mean differences were completed. Four analyses were perforhed
using total CAS score as the dependent varjable. Pearson product-moment
correlations were calculated between total CAS scores and both grades given
in the course and age.’ Independent t-tests were performed to see.if (1)

males differtd from females and (2) if thdse who owned calcylators differed
from those who did not. - v e

' . The.correlation between CAS scotes and‘zfiaes was significant and ..
‘Positive(r = .18). Since the survey was administered fairly late in the
course term, it was not clear if some directional causal influence may
have been present. That is, either positive attitudes .could have resulted
from prior classroom success ox classroom success may have resulted.partially
from more positive attitudes.
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The correlation between CAS seores and age was also significant and
again positive (r = ,22). Older students expressed more positive
“attitudes than did younger students.’ Two possible explanations of this
finding are offered. It may be that the mathematics skills of the older
students have deteriorated to some extent due to lack of practice; calculators
wouldsthus fulfill a greater peed in such a population. A second possibility

. As that younger students may not really be aware of the copplexity of com-" -

putations since calculators are nearly universally availabfe now. Older
-8tudents, however, would be aware of such difficulties as existed in the
Ypretcalculator world." Hence, older students might better appreciate

the, value of using ‘a calchlator. “a

-
*

Sex differences in either grades in the course or CAS attitude scores
were not statistically significant. As expected, however, the males in the
study did tend tp have taken more quantitative courses. Surprisingly,
significant differences in overall CAS scores were not found between people
who owned calculators and those who did not. However, calculatof owners ) ///
did tend to be younger, than non-owners. (X for owners was 20.5; X for non-

owners was ih.ax. Also, a two-factor chi-square analysis showed that a .
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significantly larger proportion of feflales owned cdlculatdrs than did
males. . : N ¢

+ < ¢
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Discussion. The, apparent modifi ation of attitudes concerning the
-benefits of using calculators represents éne affeéctive outcome either
implicitly or explicitly reinforced in fagy introductory gtatigtics =
‘coursés today. Based on the reliabilfty coefficient foutid.with-the CAS,
it 1is clear that individual differefices with respect to this attituwde
both exist and are quite large. ether these attitudes are related.td
the ability to use a calculator” or whéther suppléﬁental training to use
. .calculators more effectively could increase such attitudes is open to
"inquiry. The factofranalyric evidence suggests that these attitudes also
appear to have"h,multrv:,;gte structure; individuals perceive the advantages
of performing. domputat ong with a calculator froth different perspectives.
Furthermore, these d ferences appear to be related to other variableg,
Students with highef attituded:toward calculators tended to earn higher
grades in‘the claés. The results also imply that’®oldet individuals
Profit more frod the use of calculators than do younger students. These
‘Prelimd results suggest that numerous other relatiomships would be -
fru§t§u;§2§ explore. /. .
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.+ - ‘Tablel

Sample Items for Each Factor

‘\ v AY
S 3 Trustworthiness 3% . Item Loading
3.' I am never quite sure of my ) » /{ -.65
. i ansver when I use a calculator.
- . @ kY
s 11, I trust'my hand calculations more . -.55
) than those I get when I use a "
' calculator. . ~
t ,
! ’ B
T II. Usefulness St
24, If I had a friend taking a statistics 512
! ’ course, I would encourage him (or her) to
hse a calculator.
_r
.21, I think instructors in statistics . .65
. classes should let their students use
. calculators. .
III. Educational Value .
- “ 15, I would want my child to learn math ' . " .91
| using a calculator e
: .+ 18. Célculators should ‘only be used after ° to-r62
~. a person has learned math. Learners
- should not have access to them during '
. learning.'
. ’ \
’ M '
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Table 2
Heans~ and-\S;andard Deviations
"of the CAS Scores According
to -Certain Subclassifications

& .
- % ?
X e

wh

Total Sample o | 203.2
AN - .

P2 PO e '- " )
.Sub samples 2.

spwles E |
Males c3 0 206.9

Females 201.1
Owners ' ) 198.8
Non Owmers - . 204.0

- g

* Maximum possible score was 270; minimum was 30.
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Table 3

R AN

Varimax Rotated Factor Matrix
» .

”

<

- AN
Item Factor I Factor II Factor II1
-1 .63 -.02" .00
2 » -.33" , .30 ¢ ‘ 4
3 . (ﬁz\ -.65 . .04 -.06
-4 LT -1 . .28 .49
*5 t-,28 . .22 .17
6 -.62 -.31 T, -.09
7 B § R -.41 -.24
8 . -.39 .23 , .05
9 .57 > " =,16 -.04
10 S .53 -.16 .03
11 .55 =270 .0 '
12 .02 . .06 .+ 39 )
" 13 -.04 .40 .13
14 -.09 W11 .75
15 -.02 -.03 .91,
16 -.3Q S .06
‘%17 ‘ -.05 , . .20 .06
18 . © .06 . -.12 -.62
19 -.07 .58 .05
20 31, .24 .09
21 -.28 .65 -.00
22, .39 =.32 .05
23 -.18 .30 . .05
24 -.39- .72 .02
25 : -.14 .57 ¢ .04
26 -~ .00 .54 .35 .
27 .07 h .43 36
28 -.01 .37 .30°
29 -.38 46 ~ .10
230 -.24 - .49 " .08
- a
 §
#Item considered not JL0 load on a'n)} factor " P
i
K \ .
R >
\/ *
, "8
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