
nature of this particular phenomenon. 
Whether the child will conserve or not 
seems quite independent of the 
particular way in which the stimulus 
materials are aligned. 

The results of analyses of the 
individual response latency scores, 
however, suggest that alignment may 
have a small effect, not on the 
judgments themselves, but simply on 
the ease with which the information in 
the task can be processed, irrespective 
of the use to which it is put. Or to 
make the distinction another way, 
imagine a child just learning how to 
add but still lacking the rule for 
"carrying" numbers being able to add 
aseries of numbers faster when they 
are arranged in a column than in a row 
but arriving at an incorrect sum in 
either case. The vertical alignment lets 
hirn add more quickly but not more 
accurately. For accuracy, he needs an 
additional principle. 
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High and low memory span (H-MS, L-MS) Ss learned a paired-associate (PA) 
list with responses either high or low in formal intralist similarity (H-IRS, 
L-IRS). The L-MS Ss committed more total errors and made more errors before 
the first correct anticipation for each pair than did H-MS Ss. No MS differences 
were found in errors after the first correct anticipation. It was concluded that 
L-MS Ss had more difficulty learning than, but retained as much as, H-MS Ss. 
Additional data suggested that H-MS Ss are more likely to use multiple strategies 
in PA learning than are L-MS Ss. 

Furukawa, Suydam, & Miller (1969) 
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found that high memory span (H-MS) 
Ss performed significantly better than 
low memory span (L-MS) Ss on aserial 
learning task consisting of 100% 
association-value CVC tri grams. The 

present experiment studied the 
performance of H-MS and L-MS 
groups in a paired-associate (PA) task 
under two levels of formal intralist 
response similarity (IRS). It was of 
particular interest to see how Ss with 
different MS dealt with the unequal 
degree of interference present in the 
lists. 

SUBJECTS 
A total of 298 female introductory 

psychology students at Mary 
Washington College took a MS test 
consisting of one-trial free recall of 20 
two-digit numbers followed by the 
free recall of 20 adjective-noun 
combinations. These items were 
presented on a Kodak Carousel 800 
slide projector at a 2-sec rate. Detailed 
instructions and procedures in 
administering and scoring the MS test 
are presented elsewhere (Furukawa, 
Suydam, & MiIler, 1969). All students 
were rank ordered for items recalled, 
and the 40 highest and lowest scoring 
students formed; respectively, the 
H-MS and L-MS groups. Scores on the 
MS pretest ranged from 11.00 to 
14.25 for H-MS Ss and from 4.25 to 
7.50 for L-MS Ss. The minimum H-MS 
score and the maximum L-MS score 
compare favorably with those for 
equivalent groups reported by 
Furukawa et al. Approximately 2 
weeks following the MS pretest, the Ss 
in each group were individually 
administered a PA list. 

LlSTS 
Two CVC trigram PA lists, high in 

meaningfulness (M = 95%), were 
constructed from Archer's (1960) 
norms. The stimuli, which were 
common to both lists, were PET, CUP, 
BIN, LAB, FOR, WIG, DAY, and 
HOW. The lists differed from each 
other in terms of the degree of IRS. 
The high IRS items, respectively 
paired with the above stimuli, were 
SAG, SAM, MAG, PAM, MAS, PAS, 
GAP, and GAM. The low IRS items 
were DUG, FEW, JUD, VAT, HIS, 
ROX, BAM, and PIK. Lists were 
presented on a Stowe memory drum 
(Model 459B) at a 2:2-sec rate with a 
4-sec inter trial interval. Four different 
orders of each list were generated in 
order to minimize serial learning. 

DESIGN 
Four experimental groups (N = 20) 

were formed: HH, HL, LL, LH. The 
first letter refers to S's high (H) or low 
(L) ability to recaIl, as indexed by her 
score on the MS pretest. The second 
letter refers to the IRS list (high, H; 
low, L) to which S was exposed. All H
and L-MS Ss were assigned randomly 
to a particular IRS condition. Each E 
ran one-half of the Ss in each of the 
four experimental conditions. 

PROCEDURE 
Each S was read a standard set of 

PA learning instructions. In order to 
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acquaint S fully with the procedure, a 
practice list of color-patch stimuli and 
two-digit number responses was 
presented. Immediately after S had 
been exposed to the practice list, 
training on the test list began. 

Without S having been informed 
beforehand, the drum was stopped 
after the first PA trial was completed, 
and S was given a blank sheet of paper 
and instructed to write down, in any 
order, as many of the eight response 
items she had just seen. Each S was 
allowed 45 sec for this response-recall 
task. Immediately afterwards, PA 
anticipation training was resumed. 
Learning was .~ontinued to a criterion 
of two successive errorless, or a 
maximum of 24, trials. 

Immediately following PA learning, 
each S was handed a blank sheet of 
paper and was instructed to write 
down the strategy (or strategies) she 
had employed in attempting to master 
the list. 

RESULTS 
Differences between mean responses 

recalled after PA Trial 1 were analyzed 
by a 2 by 2 by2 factorial analysis of 
variance. The variables were MS, IRS, 
and E. The only source of variance 
which was significant was MS, 
indicating that H-MS Ss recalled more 
responses than did L-MS Ss 
[F(1,72) = 19.70, p< .001]. It thus 
appears that MS pretest is a valid 
predictor of a S's MS, as reflected by a 
free response/recall score in a PA task. 
Itmight be noted in passing that the 
lack of a significant IRS source of 
variance agrees with Jung (1965, 
p. 373), who likewise found no IRS 
differences in recall with CVC 
response items. Perhaps, as Jung 
suggests, IRS is an important variable 
in recall only when it is defined 
meaningfully (as with words) and not 
formally (as with CVC trigrams). 

Means for each condition for total 
anticipation errors (TE) are presented 
in Table 1. Utilizing the same variables 
as outlined above, the expected 
superiority of H- over L-MS groups 
was significant by analysis of variance 
[F(1,72) = 7.26, p < .01]. In addition, 
the weII-documented effect of IRS was 
replicated [F(1,72) = 31.35, 
p<.OOl], Le., the H-IRS list 
produced more errors than the L-IRS 
list. No interaction between conditions 
was reliable (ps> .05), and the E 
variable likewise produced no 
significant effects either alone or in 
combination with other variables 
(ps> .05). 

An analysis of the number of 
errors/trial, however, revealed that 
only IRS was reliable 
[F(1,72) = 12.12, p< .001]. Neither 
MS, E, nor any interaction term was 
significant (ps> .05). This latter 

140 

Table 1 
Mean Number of Total Errors (TE), Before 

Errors (BE), and After Errors (AE) 
for Each Group 

Group TE BE AE 

HH 69.40 46.00 23.40 
HL 32.40 24.60 7.80 
LL 54.45 39.95 14.50 
LH 75.10 52.10 23.00 

analysis seems to indicate that the 
earlier reported MS difference based 
on TE reflects mainly a difference 
between H- and L-MS groups in trials 
to criterion. (With respect to this latter 
measure, H-MS Ss required a mean of 
15.18 trials to reach criterion, whereas 
L-MS Ss needed an average of 18.18 
trials.) However, IRS apparently 
influences both TE and errors/trial. 

In order to study the distribution of 
errors in each condition, TE was 
divided into two categories, viz, errors 
made before the first correct 
anticipation of eachpair in a list (BE) 
and errors made after the first correct 
anticipation (AE). See Table 1 for 
means. An analysis of variance of BE 
revealed the same pattern of results 
found with TE, with only MS and IRS 
being significant [Fs(1,72) = 10.40 
and 25.44, respectively, ps< .001]. 
Although the effect of IRS upon AE 
was still highly reliable 
[F(1,72)=16.94, p<.OOl], the 
difference between H- and L-MS 
conditions was not [F(1,72) = 1.16, 
P > .05]. No other sources of variance 
in the AE analysis were significant. 

The verbal report da ta collected 
after PA learning was terminated were 
analyzed according to the learning 
strategies reported by H- and L-MS Ss. 
Both groups indicated that they used 
the same types of approach es, e.g., 
verbal mediation, imagery, functional 
stimuli, part ·Iearning. However, the 
Mann-Whitney U test revealed a 
significant superiority of H- over L-MS 
Ss in terms of the number of strategies 
reported per S, z = 2.06, p< .05. In 
this analysis, each S was assigned a 
score equal to the number of different 
learning strategies reported. If she 
reported no strategy in learning the 
list, a score of zero was assigned. Thus, 
it appears as if H-MS Ss, more than 
L-MS Ss, tend toward a multiple 
strategy approach. 

DISCUSSION 
Jung (1965) and Weinstock & Daly 

(1971) have confirmed the 
Und erwood, Runquist, & Schulz 
( 1 959 ) hypothesis that response 
I e a r ning precedes association 
formation in a PA task. Extending 
those findings to the present data, it 
follows that since H-MS Ss were 
superior in response recall to L-MS Ss 
after only one trial, an early trial 
difference in favor of the H-MS Ss 

with respect to anticipation errors 
would be expected, since H-MS Ss 
excelled L-MS Ss in the response 
learning phase of the PA task. This, in 
fact, was borne out with the BE 
analysis. However, since response 
learning is presumably complete by 
the time S has correctly anti ci pa ted a 
response to each stimulus, MS should 
not have an effect on AE. This latter 
resuIt, too, was found. 

In general, the results seem to 
indieate that L-MS Ss have more 
difficulty learning a particular pair; 
however, onee a stimulus is responded 
to eorreetly, that association is 
retained as weil byL-MS Ss as by 
H-MS Ss. This conclusion is based on 
the use of the AE measure as an 
indicator of short-term, trial-to-trial 
retention of the pairs within a list. 
Furukawa (1970) also found initial 
learning differences, but no differences 
in retention (over 2 days) between H
and L-MS groups in a programmed 
learning task. 

Results from the posttask inquiry 
suggest that H-MS Ss are more likely 
than L-MS Ss to use multiple strategies 
in learning a PA list. It appears as if 
H-MS Ss, more so than L-MS Ss, te nd 
to respond differentially to the pairs in 
the list, utilizing the most appropriate 
learning techniques in eaeh ease. In 
addition, the H- over L-MS superiority 
in number of strategies reported per S 
seems to be partially accounted for by 
the tendeney of H-MS Ss to abandon 
unsuccessful strategies in favor of 
more useful ones. Of course, it is not 
clear whether H-MS Ss aetually used 
more strategies or remembered using 
more strategies. In any ease, 
assessment of learning strategy 
differences between H- and L-MS Ss 
would appear to merit future 
consideration and investigation. 
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