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The relative contributions of mental speed and accuracy measures to
Primary Mental Ability (PMA) IQ prediction were studied in 52 high
ability students (mean age 16, mean IQ 120). Both speed and accu-
racy independently predicted 1Q, but not speed over and above ac-
curacy. Accuracy was demonstrated to be universally advantageous
in IQ performance, but speed to vary according to the test. Superior
performance might best be achieved by attention to accuracy at
whatever speed the subject is comfortable working.

For many years theorists have struggled to define intelligence.
One issue that remains controversial when describing intelligent per-
formance is how mental speed contributes to 1Q test results. There is
no doubt that a speed-accuracy tradeoff is involved in timed intelli-
gence tests (Furneaux, 1960; Heim, 1970; Pachella, 1974; Pew,
1969). However, the nature of mental speed as it relates to high abil-
ity performance still needs to be described.

In learning new material or in recalling that previously learned, in-
dividuals who respond more quickly are often viewed as more intel-
ligent (Spiegal & Bryant, 1978). When laypersons were asked to gen-
erate a list of behaviors that characterize intelligence they provided
answers such as, learns rapidly, acts, talks and makes judgments
quickly (Sternberg, Conway, Ketron & Bernstein, 1981). This as-
sumption that “smart is fast” has fascinated psychologists as well.
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Historically, mental speed has been studied by differential psycholo-
gists in terms of speed factors, experimental psychologists with re-
gard to simple and choice reaction times, pesonality psychologists
with respect to cognitive styles such as reflection/impulsivity, and
information-processing theories with reference to speed components
or strategies. Although different methodologies have been used in
these different schools of thought, the same implicit question has
been asked about the importance of mental speed to intelligent per-
formance.

Many studies have suggested a general speed component in mea-
sured intelligence (Dubois, 1932; Lord, 1956; McFarland, 1930; Mi-
yajima, 1972; Porebski, 1954, 1960), however, Thurstone identified
specific speed factors (Thurstone, 1939; 1944). In 1939 Thurstone
specified nine Primary Mental Abilities (PMA), three of which were
speed of mental processing factors: (a) perceptual speed, (b) speed
of judgment and (c) speed and flexibility of closure. By 1944, Thur-
stone determined two more speed factors, reaction time and rate of
reversals or alternations in perception. Speed of mental processing
has also been described as a level within a hierarchy of aptitudes
(Snow, 1978; Sternberg, 1977). Sternberg refers to speed as a stra-
tegic difference variable in his hierarchy of aptitudes. The issue is
not whether there are one or more speed factors but, rather, how
these factors affect IQ performance.

Experimental psychologists refer to mental speed in terms of reac-
tion time. While mental events cannot be directly observed, their
duration can be measured. Reaction time is taken to be the mini-
mum amount of time needed to produce a correct response. De-
spite reaction-time research which suggests that speed can be
studied as an isolated process, the speed-accuracy tradeoff contro-
versy has revealed difficulties in separating speed from accuracy in
measures of intelligence (Pachella, 1974). Researchers such as
Eysenck (1967) and Jensen (1980) are still interested in what simple
and choice reaction times can tell us regarding individual differences
in intelligence. Simple reaction time refers to a single reaction to a
single stimulus, in contrast to choice reaction time where the subject
must make a differential response depending on which one or com-
bination of stimuli are presented. Choice reaction times have been
more highly correlated with conventional tests of intelligence than
simple reaction-time tests.

Speed and accuracy have also become linked with two rather
value-laden constructs, reflection and impulsivity, which refer to
speed of judgment in problems of response uncertainty (Kagan,
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Moss & Siegel, 1963). A dual index with median splits on speed and
accuracy was created to differentiate individuals into four categories
as determined by the Matching Familiar Figures Test (Kagan, Pearson
& Welch, 1966). The four groups are decribed as reflectives (slow
accurates), slow inaccurates, impulsives (fast inaccurates), and fast
accurates. Research related to these cognitive styles has attempted
to decribe the relations between speed and intelligence (see Messer,
1976 for a summary of this work), however, the majority of this work
has concentrated on young children and mainly on the differences
between reflectives and impulsives, neglecting the other two cate-
gories. An interesting part of this research explores the possibility
that being slow by way of not making snap judgments is not always
efficient, just as being quick can lead to careless mistakes. The im-
portance of speed to accuracy can vary according to the task de-
mands and the individual.

Information-processing studies have also examined speed in rela-
tionship to intelligence. High scorers on the Washington Pre-College
Test were found to search short term memory faster than low scorers
(Hunt, Frost & Lunneborg, 1973). Similarly, high verbals access
highly overlearned material in long term memory more rapidly than
low verbals in both visual and auditory modalities (Goldberg &
Schwartz, 1977; Hunt, Frost & Lunneborg, 1973; Hunt, Lunneborg &
Lewis, 1975). Among children with average and very high 1Q levels
on picure and word classification tasks, the high group was signifi-
cantly faster on the word-pair test (Hermelin & O’Connor, 1979).
Sternberg (1984) reviewed studies on reasoning behavior in children
and adults and found that higher ability is associated with rapid exe-
cution of most information-processing components except for en-
coding (see Mulholland, Pelegrino & Glase, 1980; Sternberg, 1977).
Presumably, longer encoding times fascilitate subsequent operations.
Another area of research where slowness is preferable to quickness
is on insight problems. Sternberg & Davidson (1982) found that peo-
ple who spent more time on insight problems had a higher number
of correct solutions and higher 1Q scores; “high aptitude individuals,
who presumably have more elaborate semantic memory structures,
may encode more item features and take more time in this aspect of
processing, but with subsequent facilitation in the speed and accu-
racy of selection among alternatives’” (Pelegrino & Glaser, 1979, also
referring to Sternberg, 1977). Once again, the results relating speed
to intelligence are mixed.

The current study examines different tests of mental speed taken
from these various perspectives and uses them as a mental speed
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test battery to compare the relations between these measures and a
traditional 1QQ measure, the Primary Mental Abilities Test (PMA).
There is still a gap in the literature as to how to isolate a pure mental
speed characteristic from accuracy when examining the relation of
speed to measured intelligence. Speed and accuracy components
should be considered separately to determine which most influences
the total score (Carroll & Maxwell, 1979). This study attempts to
bridge the gap between speed and accuracy in order to explain the
influence of speed on intelligent performance.

Method

Fifty-two grade ten subjects in two English classes participated in
this study, 18 girls and 34 boys (mean age 16-1; range 14-8 to
18-9). The students were predominantly English-speaking from mid-
dle-income families in a suburb of Montreal. The mean 1Q of this
sample measured by the Primary Mental Abilities Test (PMA) was
120.3 (s.d. = 15.1)

Individual testing was conducted in a small room within the school
and required, on the average, 70 minutes per student on consecu-
tive days. Group testing occurred on three consecutive days during
students’ regular English classes. There were no missing data. Sub-
jects were informed about the nature of the study after completing
the test battery.

Results

Descriptive statistics on the sample revealed that there were nei-
ther significant sex differences on the criterion (PMA) test nor be-
tween the two grade 10 classes on the overall score (t (50) = 2.21, p
> .01). Significant differences between the two classes were found
on three subtests of the PMA. Class A scored significantly higher
than class B on Word Fluency (t (50) = 2.92, p > .005), Verbal
Meaning (t (50) = 3.03, p .004) and Reasoning (t (50) = 2.68, p <
.01). These differences were not explored further since they were
not tied to the present research question. The two classes were con-
sidered as one group in the following analyses.

In order to test how speed or accuracy predicted general intellec-
tual ability, a multiple univariate regression analysis was conducted
under the analysis of covariance model (Finn, Program Version 5.2,

Downloaded from jeg.sagepub.com at SAGE Publications on June 21, 2016


http://jeg.sagepub.com/

Intelligence Speed Accuracy 89

1977). All 11 speed predictors (identified by the code ““a” in column
one of Table 1) were entered at once into the regression equation, in
effect treating them as if collapsed into one independent speed vari-
able, and all 14 accuracy predictors (identified by the code "'b”)
were similarly regarded as one independent accuracy variable. Table
2 demonstrates that 34% of the speed measures were significantly
correlated with the intelligence measures, as were 67% of the accu-
racy measures. However, only 13% of the speed and accuracy mea-
sures were significantly intercorrelated. This relative independence
of the two sets of measures reflects well on the choice of tests and
aids in discussing separately the results for speed and accuracy.
While large numbers of independent measures should not be ad-
ministered to only 52 subjects, the effect is to provide diverse tests
of mental speed and accuracy to see whether there is a way to fol-
low Carroll & Maxwell’s (1979) suggestion regarding isolating speed
from accuracy components in intelligence. In this way, the global
contributions of mental speed and accuracy to IQ performance were
examined. Raw, stanine and IQ scores were examined; only raw
score data are reported since comparable results were found with
the other two analyses.

Speed predictors ordered first. The speed predictors were ordered
first for this set of analyses since the main issue is the contribution of
speed to 1Q. The criterion variable was the total raw score obtained
on the PMA, The results of this analysis are found in Table 3. The
squared multiple R indicated that 67% (p < .0001) of the total PMA
raw score variance could be predicted by the speed predictors
alone. The speed plus accuracy predictors alone were found to ac-
count for 89% (p < .0001).

In order to more precisely assess the contribution of speed to the
prediction of separate cognitive abilities, multiple multivariate re-
gression analyses were performed. The criterion variables were the
five subtests of the PMA: Word Fluency, Verbal Meaning, Number
Facility, Reasoning and Spatial Relations. The same two sets of pre-
dictor variables were utilized. A summary of the resulits is presented
in Table 4.

A multivariate F test indicated that speed plus accuracy could to-
gether significantly predict performance on the total five PMA
subtests (p < .003). Univariate F tests for the separate criterion sub-
tests, however, indicated that speed and accuracy could together
significantly predict performance only on Verbal Meaning (p <
.0001) and Spatial Relations (p << .01), but not on the other
three.Speed alone was found to significantly predict performance on

Downloaded from jeg.sagepub.com at SAGE Publications on June 21, 2016


http://jeg.sagepub.com/

Journal for the Education of the Gifted

90

"1amsue
1224102 OU St 49y |

'$9X0q
1291402 JO Jaquinu
[e10y — AdeINdDY (1)

"}23102
SWal Jo 1aguinu
|e10) — AdeunddY (|)

‘pied 151y 2yl

Jo Juawade(d s123lgns
ypm Suluui8ag

aw Suos |e10) ayy
0) jenba st paadg (1)

‘afelane ay) ojul uaye)
1M SWIY| 1O3.10D
AlUQ "uo pawil oM
s129lgns J|e 1eyl swan
uasoyd Ajuiopuel

g AQ paulwIRlap-walt
129102 1ad paads
afelany (7) paiaidwod
sway 1o Jaquinu

— paads {e10] (1)

REILEI

asayl Buipunosuns
$13pJ0q JO Jaquiny
ayy ul pue saungy

40 10]0D pue Jaquinuy
‘adeys ui Alea spred
“8uisO0Yd sy} Jo
591:08318D ¢ O)ul spied
1§ 1OS Ishw SluapnIg

‘slaguuny
JO SMOI ¢ 3Y)

yasew jey) sjoquiAs
ajenndoidde ayj puy
snut $333lgng "uamg sy
SJOQUIAS Ylim paydlew
SIDGUWING JO MO ADY VY

's109lgo senpwey jo
s3uimelp padeynowed
‘931dwodu

"SIAYDILISIL
Aq padopaaaq ‘1591
Bu1Log pued (961)

S,UlsNY B MOUPOOD)

“Jaunig pue (pye 1)

awl] SuloS WioS

-10J0D) $,3U0ISINY |
uo paseq -

{e) sun} Buniog pie)

(SS61)
EIRINERITE - TTENI]
HNpY J1a1sydam
34} JO ISANS

— (q) uonnsqng
joquiAs-1dQ

(Leol1) 189

uonajdwo)) jjeisan)
192415 3y} uo paseq

(1561 "ASUOOW) (q'Y)

9¢ AJIIUIPLISNW 1S3 DINSO|D) S ASUOOW

$158) padajsiupe Ajenpiaipul

suoIsUaWIQ A2INIdY

suorsuawi(] pasds

Juswaspn{
jo paads sanuIW ¢ S3NUIW @

paads
1010woydAsd SNUIl ¢ SPUOI3S O

2iNs0)d

J0 paads
jemdasiad salnuIw ¢ sanuIW Q7
JLETEY suoNdAMq  UoNBRASIUIWPY

pasodoid Suinin Joj sy
i0f auwi|

uondussag
1591

1831

Asapeq 3sa) ayl
1 3jqel

2016

Downloaded from jeg.sagepub.com at SAGE Publications on June 21,


http://jeg.sagepub.com/

91

Intelligence Speed Accuracy

"1$9) pawn ul
g % V sled 10} 1291100
Sswall Jo laquinu

|10} — Adeunddy saynuIw 07 sajnuiw |/ {9 0} 1) awn je10]
(€) g Wed 104
uaAIg swi} jo aynuiw ‘uianed xajdwoo
1ad 1531103 suBisap jo 198e| € U1 ‘wiayed
Jaquinu — Adesndoy Su1PWoa8 Jerjiwejun
(7) "V Med u1 3123100 v ainsopd ng painpniy (9Z61 Ip[eYISNOD)
Swayl Jo Jaquinu  Jeq 219jdwod o3 awn Jo Aujiqixayy e ‘psepue)s pajuasasd  (qe) (g R v sued) 19t
— Adeindoy (1)  [e10) ays 1 paads (1) jemdadiad sajnuIW € saINuUIW §] syl puy Isny saundi4 )pjeyospon
‘(npoeI-Jualedwod
‘3'1 ‘a|qeldadoeun
Jo 3jqeidsdde
Ajjedos aq Aew
sliel} ¢ ay) jJo yoe3
ared uaaIg e uy yesy
‘swayl J13)oeleyd a|qelisap
“Jamsue a19|dwod 0} awn uawaspnf Alleos 1sow ayl (b6l ‘duoisiny]) (1)
1221400 ou st 349yl [e10] ayy st paads (1) Jo paads sajnuUIW € SANUIW g IS00YD I1SNW SIUIPNIS  awWi| Judwadpn| je1dog
‘sBop‘siamoy o1
‘s132lqo seijiwey jo ase
Swa)l 7| ay] "piepuess (5961 ‘uedey)
-asuodsas Jsiy ayj o} |ednuapi uolsiaA J|npe ‘(q’e)
'$101J3 JO Jaquinu 3y} 0] 3wy uondeaL wawaspnl s1 Jey) sjuetieA g woly ‘(44W) 152 sain8i4
2101 — AdeIndoy (1)  ueaw ay) si paads (1) Jo paads sanuIW ¢ SANUIW 07 SNINWINS | 13313 1SNy Jelpwre Suyolew
suoIsuaWIg A2einddy  suoisuawiqg pasds JO 1591 SUONDAN(]  UOnBASIUIUPY uonduosac 1S731
pasodoid Suiain 10} Bwi| 159
10J awil|

Alopeq 1saj ayl
panunuod — | Jjqey

2016

Downloaded from jeg.sagepub.com at SAGE Publications on June 21,


http://jeg.sagepub.com/

Journal for the Education of the Gifted

92

‘wiy jooys
SI JIBMSUR 3| ‘SpJom

T ,/(Wy 013009

2yl moys) 90[ 3as noA
se U0os sy, ‘9|dwexa
104 "s3dUdUBS

'1231100 ‘pardwayne 24ns0)> Aseuipio ui usppiy (SZ61 ‘Youaiq
SWay JO JBquinu SWway JO Jaquinu JLWATHLIVETT 519)58uUed Ul UM B WIsSOW) (q'e)
— Adenddy (1) |e10} 3y st paads (1) aAu8od sanuIw ¢ sanuIw Q| safessaw puly 1snyy  sadessaw plromiapun
‘a8essed yoea Jaye
suonsanb asjey Jo anu)
JaMmsue Isnui spalqng
‘sjop yum padejdas
'1281J00Ul SWIYI JO uaaq aAey splom
JBQUING SNUIW 1021103 ‘parduwaye Auews jey} 1dadxe (5z61
Sway Jo Jaquinu Swayl Jo saquinu 2Inso|d Jo 153} uolsuayaidwod ‘Yuaiq g HDISSIN)
— Adeundoy (1) teyo) ay) st paads (1) paads aaniudod sa)nu € sanuiw g Suipeal e 0} Jejwig (q‘e) Suruuedg
“1auuip 8unes se yons
AHANDE BWOS JO adse
‘1291100 ‘pardwaye 1uaJ3y1p e 0) Buayal (S£61 ‘Youald
1aquinu Jsquinu SWwa) Jo Laquinu 24ns0d Jo yoea ‘spiom 7| Jo 15l R Y2IssaW) (q’e)
— AdeandV (1)  |e101 3y st paads (1) paads aanuBod sINUIW € SINUIW (]  © JO SISISU0D way ydel  ;Bulo noA aie Jeym
‘g 159, SPIOAA paiennniy
Jled Ul 1331102 Jaquiny (P¥61) s,aucisinyj jo
— Adeindy (7) 'V ‘pardwane 3Jnso|d ‘Paseld uaaq aABY  UOISIASL — (£961 IdNid
UEd Ul 1231102 J3quinu swayl Jo Jaquinu jo poads 31 Jo sued uaym pirom R WOAISYI ‘Youald)
— Adeinddy (1) [ej0) 3y st paads (1) jemdaoiad sanuIw ¢ sajnuiw g Y} 13A0DSIP ISR (q) SPIOAA Pajeaduod
s159) paJajsiuiwpe dnoiny
suojsuawi(J Adeinddy  suoisuawi(] paads J0 53] suondaliq  uonessiLwpy uondudsag 1S4
pasodouy Buia VL TENT]] 1584
Joy auny

A1ayegq 1s3] ayj)
panunuod — | 3jqe]

2016

Downloaded from jeg.sagepub.com at SAGE Publications on June 21,


http://jeg.sagepub.com/

93

Intelligence Speed Accuracy

1094100
SWa}l JO ADRINDDY (|)

1291102
sway| Jo ssquinu
— Adeinddy (1)

RREYIIeh)
swalt Jo Jequinu
— AdeINDDY (1)

‘pardwaje
Swayl Jo taquinu
[er01 ay) st paads (1)

‘pardwaye
SWwan uo hwn_.t:c
1el01 3y st paads (1)

‘pardwane
Swa)l Jo Jaquinu
1210 Yy st paads (1)

3Insod
Jen)daoucd
lo/pue |eqiaa

aInsopP
lemdaduod
10/pue jeqiaa

aInsopR
Jo Ajjiqixayy
aAnus0d

‘NOOW

JHL 3NN SAIAOT

‘se paziudodai aq 0}

S1'NOOT IHL PIOW

SYIAIT ‘9jdwexd

104 "pazuauoods uaaq

9ARY SPIOM BY) YIIYMm

SaINUIW § sanuIw Q| ut s33u3juas ajdug
‘01

19431 SP1OM asuasuou
Y] 1BYM dUILIBIBp
1SNW NOA Uil
Bunexs — MNIANS
'9'1 “19Y}a80o) pasn
AjUOWWOD d1e SPIOM
T 31 313Yym ‘1ajoue
JO s12119] )5€| 9Y)

0] PIOM M3U JO SIBNJ|
15113 3y) Buixyaid

AqQ pain)oenuew

sanuiw ¢ SalNUIW (3]  3I9M SPIOM ISUISUON

"95Us
JURINP B Ul pasn e
spiom A3 ayl yoym
ur a8essed Suipeas

B Ul SPIOM UBAIS 10)
SWAUOUAS puly 1SNy

sanuIW ¢ sanuIW g

(¥S61 ‘Asuoow)
(g'e) swsuauoods

(1561 ‘ASUOOW)
(9'V) SPIOA MaN

(5261
‘Youaid 3 AIssaW)
(q'®) swalqoid [eqIaA

suorsuawiy Aoeinday

suoisuawi(] paads

JO 159}
pasodoid

suondaNqg
Suiniry

uoneisIuIupy uondussag
104 swly 1534

10§ dwi|

1831

Ald)eg 3sa) ayg
panunuod — | 3|qey

2016

Downloaded from jeg.sagepub.com at SAGE Publications on June 21,


http://jeg.sagepub.com/

Journal for the Education of the Gifted

94

UoUaNLY =
10321paud Adeandde = g

J0101paud paads = v

saNUIW 7

ssynu |7

sanuIw 7oL

SaINUIW 6§

(r1-£) swn [e10]

‘sjuapnys Ajpge Jaysiy
Suowe uonenualayip
asaud s u

ul [9A0U OS]y "suOlje[ad
|eneds (a) pue A
Buiuoseas (p) ‘Anjioey
laquinu (2) ‘Buluesw
jequan (q) ‘Aduanyy
piom (e) Ajpweu
‘sajl|iqe aANudod
o1y13ads Joj sa10dsqns
ajesedas pue

(O1) 21025 3duadijajul
Jle13A0 uB Yr10q

$9AI3 11 20UIS UISOYD)

(UOISIBA pasiAal —
€961 BUOISINY]) 71-6
sapeJ8 1oy ‘(2) saniqy

|Jeluap Asewig

SUOISUBWI(] AoBINddY

suoisuawig paads

JO J59)
pasodoid

SuoOa(]
Butin
Joj swi |

uonensiuwpy

10§ aus]

uonduisaqg
1591

1531

Asaneg isaj 9yl

panunuod — | JjqeL

Downloaded from jeg.sagepub.com at SAGE Publications on June 21, 2016


http://jeg.sagepub.com/

Intelligence Speed Accuracy 95

the full set of subtests (p < .0001), and on every subtest. The pro-
portions of additional variance accounted for by univariate F tests
are shown in Table 4. Adding the accuracy predictors to the regres-
sion equation did not significantly improve the prediction of the set
of subtest scores (p > .01)

Accuracy predictors ordered first. A separate analysis was per-
formed to determine whether or not the order of predictor variables
into the multiple regression equation would greatly affect the results.
When accuracy predictors were entered first they determined 83%
of the variance of the total raw PMA scores (p < .0001). However,
speed was not found to contribute further after accuracy was taken
into consideration (p > .01).

These findings lend additional support for accuracy having priority
over speed in accounting for intelligence test variance. At the same
time, the square multiple R and correlation matrix show speed and
accuracy to be quite highly intercorrelated, indicating that these vari-
ables should not be looked at only in terms of their independent
contributions to the measurement of intelligence.

The results of the multiple multivariate regression analysis using
accuracy predictors ordered first are found in Table 5. The multivar-
iate F tests indicate that the set of speed and accuracy predictors
could significantly predict performance on the five PMA subtests (p
<. 0003). The F tests for the separate 1Q subtests indicated that
speed and accuracy could only predict performance on Verbal
Meaning (p < .0001) and Spatial Relations, (p < .01); for all other
relations, p > .01.

Accuracy significantly predicted performance on the set of five
subtests (p < .0001) and on each subtest. Adding the speed predic-
tors to the regression did not significantly add to predicting the set of
subtest scores (p > .01). These results exactly mirror the pattern ob-
tained when speed was entered first.

The results indicate that both speed and accuracy contribute to
the PMA 1Q and certain subtests. The amount of this contribution
varied according to which predictor was ordered first, and the per-
centage of variance accounted for by accuracy (see Tables 2 and 5)
was higher.

A close examination was made of the types of speed and accuracy
subtests which were significantly correlated with the PMA subscores
(cf. Table 2). As noted earlier, the correlations between the measures
of speed and intelligence, 33.5% were significant at the .01 level, as
were 67.4% of the correlations between measures of accuracy and
intelligence. As found in other studies, all PMA subtests were signifi-
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Table 3

Source of Variation Criterion Multiple R Degrees of Multi-
Variables Freedom variate F
Speed as the first
variable entered
Speed + Accuracy Primary 0.8857*** 25,23 7.129
(25 measures) mental
abilities
(total raw
score)
Speed alone Primary 0.6734** 11, 37 6,934
(11 measures) mental
abilities
(total raw
score)
Further contribution Primay 0.2123* 14, 23 3,052
of accuracy mental
(14 measures) abilities
(total raw
score)
Accuracy as the first
variable entered
Accuracy alone Primary 0.8292*** 14, 34 11.789
(14 measures) mental
abilities
(total raw
score)
Further contribution Primary 0.0565 11, 23 1.033
of speed mental
(11 measures) abilities
(total raw
score)

*p< .0l
** p < .0001

cantly intercorrelated. Both the speed and accuracy measures of the
Gottschaldt Figures, Spoonerisms, New Words, What Are You Do-
ing?, Scanning, Underworld Messages and Verbal Problems tests
were significantly correlated with the PMA subtests. These same
speed and accuracy measures were significantly intercorrelated.
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Table 4
Multiple Multivariate Regression Analysis
with Speed Entered First in the Equation

Source of Variation  Criterion MultipleR Degrees of Multi-
Variables Freedom variate F

Speed + Accuracy  Word Fluency 0.6350 125,98 1.9762**
(25 measures)

Verbal Meaning  0.8743***
Number Facility 0.6814

Reasoning 0.7094
Spatial 0.7458**
Relations
Speed Work Fluency 0.5217* 55, 156 2.3383*

(11 measures)
Verbal Meaning  0.7094***
Number Facility — 0.5260**

Reasoning 0.4961*
Spatial 0.4219
Relations
Accuracy
(14 measures) Word Fluency 0.1133 70,95 1.4079
Verbal Meaning  0.1649
Number Facility  0.1554
Reasoning 0.2133
Spatial 0.3239
Relations
*p<.01
= p < 001
*** b < 0001
Discussion

Mental speed was significantly related to general intelligence as
measured by the total PMA score and to specific subtests, namely,
Word Fluency, Verbal Meaning, Reasoning, Number Facility and
Spatial Relations. However, accuracy was more highly related than
speed to performance on the PMA and most of its subtests. Accu-
racy added significantly to 1Q predictions by speed, whereas the re-
verse was not observed. Earlier studies of mental speed suggested
that true measures of speed were confounded by accuracy scores
(Furneaux, 1960). The present study supports the idea that speed
and accuracy should be looked at independently in an able sample.
That a speed-accuracy tradeoff (Heim, 1970; Pew, 1969) exists in I1Q
tests is not disputed.

Downloaded from jeg.sagepub.com at SAGE Publications on June 21, 2016


http://jeg.sagepub.com/

100 Journal for the Education of the Gifted

Table 5
Multiple Regression Analysis
With Accuracy Entered First in the Equation

Source of Variation  Criterion MultipleR  Degrees of Multi-
Variables Freedom  variate F
Speed + Accuracy  Word Fluency 0.6350 125,98 1.9762*
(25 measures) Verbal Meaning  0.8743**
Number Facility  0.6814
Reasoning 0.7094
Spatial
Relations 0.7458**
Accuracy Word Fluency 0.5280* 70,147 2.6794**
(14 measures) Verbal Meaning  0.7342***
Number Facility  0.6039**
Reasoning 0.5732*
Spatial
Relations 0.6495**
Speed Word Fluency 0.1070 55,92 1.0485
(11 measures) Verbal Meaning  0.1400
Number Facility  0.0775
Reasoning 0.1362
Spatial
Relations 0.0963
*p<.01
* p < .001
1y <0001

It seems reasonable to conclude that there are different types of
speed of mental processing, some of which contribute to perfor-
mance on a standard intelligence test and some that do not. It may
be just as important to examine those tests of speed which were not
related to standard intelligence tests (speed of judgement and speed
of closure in this study) since they may be contributing to abilities
not usually measured by standard intelligence tests. A future study
might also follow up the nonsignificant directional differences found
between certain speed measures and the PMA: “slowness’” on some
measures was, in fact, more related to intellectual performance than
“quickness.”

It has been suggested earlier that speed and accuracy components
of performance on an intelligence test be considered separately in
order to determine which of these different aspects of a subject’s
performance influences the majority of the total score (Carroll &
Maxwell, 1979). The present study suggests that the answer might be
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that both contribute to intelligence and in different ways. Perhaps
accuracy measures are generally related to 1Q test performance in
contrast to the task-specific relationship between mental speed and
intelligence. The relation of accuracy to I1Q may be linear, but that of
speed nonlinear, in other words, accuracy should be maximized and
speed optimized. Both speed and accuracy independently contrib-
ute to performance on an intelligence test, accuracy significantly
adds to the prediction of PMA performance by speed alone, but not
speed in addition to accuracy. These observations suggest that future
research should consider speed of mental processing from new
perspectives. Carroll and Maxwell’s (1979) idea of reclassifying the
speed elements into a separate cognitive speed domain should be
considered and possibly initiated by examining those speed tests
which, in the present study, were or were not highly correlated with
the PMA,

It is reasonable to conclude that there is sometimes something
behind the statement that being ‘“quick’ is related to being intelli-
gent, but not always. Future studies might benefit from a more pro-
cess-oriented approach to the study of speed of mental processing.
Some of the questions that need to be answered are the following.
Why is quickness important to accuracy on some tasks, slowness on
others? What types of tasks require fast processing, which require
slow processing? Can strategies of quickness and slowness be taught
to students so that they can utilize them for optimal performance?
Are there some individuals who have the metacognitive ability to se-
lect the proper strategy, speed on some tasks, slowness on others,
and are they perhaps the high ability scorers across a variety of intel-
lience and ability measures?

Perhaps what is critical to good performance is not speed as such
but, rather, speed selection (Sternberg, 1984). Sternberg (1977,
1984) and Pellegrino and Glaser (1979) suggested that initial slower
processing speed by high aptitude individuals should enhance both
speed and accuracy of later selection processes. The present results
might point to a slight favoring of accuracy in their functioning.

This article has implications for professional educators and others.
It reiterates that individual differences of a qualitative nature exist
even at higher levels of ability. A group having high scores on an
ability test {or sharing any indicator of giftedness) is not homoge-
neous. Children have different learning styles and speeds, and indi-
vidual children may vary in style and speed on different tasks. High
scores, for example, only tell us about high accuracy in performance,
but little about how that accuracy was achieved.
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Educators commonly instruct children to slow down in order to
perform well, to be reflective. It should be surprising, at least, to dis-
cover that 67% of the total variance of the PMA IQ score can be at-
tributed to the speed of reply in some form, and more often quick-
ness than slowness among the measures in this study. The
corresponding figure for accuracy was 83%. We ask children to slow
down and then test them with speeded tasks when unspeeded tests
might be a fairer assessment of students’ abilities in those circum-
stances. Some people perform well in speeded tasks. Speed is an
advantage on some tasks, a disadvantge on others. It may be more
appropriate to teach children to discriminate that there are tasks
where being quick is an advantage and others where it is not. Supe-
rior performance, therefore, might best be achieved by attention to
accuracy at whatever speed the student is comfortable working.

Note

* This research was supported by a grant from the Government of Quebec
“FCAC"” program.
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