
Bulletin of the Psychonomic Society 
1982, 20(5), 245-248 

Recognition test trials without distractors: 
A comparison of test trials and study 

trials on recognition and recall 
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Different groups of subjects were presented with mixed lists consisting of 25 low-frequency 
words and 25 high-frequency words. Each subject received a five-trial sequence in which the 
first and fourth trials were study trials and the fifth trial was a test. This critical test 
trial involved free recall, recognition with an equal number of target words and distractor 
words randomly mixed, or recognition with all target words tested prior to testing distractor 
words. Trials 2 and 3 in the sequence were study trials, paced oral recall trials, or paced 
oral recognition trials without distractors. The total time required to complete the first four 
trials was constant regardless of whether Trials 2 and 3 involved study presentations, free 
recall tests, or distractor-free recognition tests. Typical word-frequency effects were replicated, 
but neither recognition nor recall on Trial 5 varied as a function of the different study or 
test requirements imposed during Trials 2 and 3. 

Comparisons of the effects of study trials and test 
trials on subsequent performance has had relevance for 
the total time hypothesis in verbal learning, for the 
understanding of recall and recognition processes, and 
for descriptions of coding control processes. Hogan and 
Kintsch (197I) demonstrated that recall and recognition 
test trials were better for delayed recall compared to 
study trials, but study trials and recognition test trials 
were better for delayed recognition compared to earlier 
recall trials. Wenger, Thompson, and Bartling (1980) 
provided evidence indicating that recall trials could also 
benefit delayed recognition performance. Othllrs have 
shown only small effects or no differences when con
trasting effects of early recall and study trials (Birnbaum 
& Eichner, 1971; Lachman & Laughery, 1968). When 
testing expectancies are developed from prior lists 
rather than prior trials, the results have also been some
what mixed. Some have shown better performance in 
the direction of subjects' expectations (Bernbach, 
1973), some have shown that recall expectations lead to 
better recall and better recognition (Balota & Neely, 
1980; Hall, Grossman, & Elwood, 1976; Neely & Balota, 
1981), and some have found no differences (Jacoby, 
1973). 

Important methodological considerations have been 
raised in connection with assessing effects of prior test 
trials and developing test expectations from prior 
lists. Mandler and Rabinowitz (1981) reported that 
prior recognition tests increased the number of correct 
responses on both delayed recall and recognition tests. 
However, the increases in correct responding were 
balanced by similar increases in intrusions during recall 
and in false positives during recognition (identifying a 
new item as old). Whitten and Leonard (1980) demon
strated that delayed free recall was related to charac-

teristics of distractors on prior recognition tests. Neely 
and Balota (1981) have argued that unless testingexpec
tations are developed from prior lists for which subjects 
have had equal numbers of recall and recognition expec
tations, greater proactive interference effects (from the 
inclusion of distractors on recognition tests) could con
found the desired distinction between recall and recogni
tion expectations. Their procedure involves giving sub
jects an equal balance of prior recall and recognition 
lists, informing them appropriately about what testing 
to expect prior to each list. Prior to the critical list, 
however, subjects are either correctly or incorrectly 
informed of the ultimate testing mode. 

In the present experiment, an alternative procedure 
was used to contrast study trials and test trials for recog
nition and recall testing. Elsewhere it has been argued 
that distractors (words that did not appear on a study 
list) are not always a necessary procedural or conceptual 
requirement for conducting recognition tests (Wallace, 
1980, in press). Actually, the distractor-free recognition 
test procedure may have some unique advantages in con
trasting study and test trials relevant for concerns that 
have been raised by Mandler and Rabinowitz (1981), 
Whitten and Leonard (1980), and Neely and Balota 
(1981). New distract or words are not presented during 
early test trials with this procedure, hence there should 
be no priming during test trials of possible intrusions or 
false positives, and no increased potential for proactive 
interference. An additional important procedural advan
tage with the distractor-free recognition method is that 
it enables the researcher to equate the total time required 
for study trials, recall test trials, and recognition test 
trials. The purpose of the present experiment was to 
contrast the effects of study trials, recall trials, and 
recognition trials on subsequent recognition and recall, 
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with total time held constant for all contrasts. The 
additional variable of word frequency (common vs. rare 
words) was included since recall and recognition are 
known to be sensitive to this variable, and to provide 
additional data regarding the effects of word frequency 
in mixed lists designs (see Balota & Neely, 1980; Gregg, 
1976). 

METHOD 

Materials 
The word lists used in this experiment were derived from 

materials used in a previous study by Wallace, Sawyer, and 
Robertson (1978). Two.separate lists of 50 words were prepared, 
each list consisting of 25 high-frequency (HF) and 25 low
frequency (LF) words. Half of the subjects in each condition 
were presented with one list form and half received the other list 
form. When it was necessary to include distractor words on 
Trial 5, words from the alternate list provided the distractors. 

Conditions 
There were nine basic groups in the experiment, determined 

by the 3 by 3 factorial combination of the activity required on 
Trials 2 and 3 and the type of test on Trial 5. The experiment 
involved five separate trials with a given 50-word list. For all 
conditions, the fllSt trial was a study trial. The second and 
third trials involved free recall (F R) tests for one-third of the 
subjects, distractor.free recognition tests (RND) for one-third 
of the subjects, and study trials (S) for the remaining one-third 
of the subjects. Trial4 was a study trial for all subjects. The 
fIfth trial was a critical test trial, with an equal number of sub
jects in each of the three preceding groups receiving a free 
recall test (FR-FR, RND-FR, S-FR), a recognition test with 
50 target words and 50 distractor words randomly mixed 
(FR-RD, RND-RD, S-RD), or a recognition test in which the 
iust 50 words tested were target words (this is equivalent to a 
distractor-free recognition test), followed by testing of the 50 
distractor words (FR-RND, RND-RND, S-RND). 

Procedures 
The experiment involved five separate trials. The running 

time for each of the IllSt four trials was 100 sec. The list of 
words was presented on a Stowe memory drum, with each word 
presented for 2 sec during study trials. On FR test Trials 2, 3, 
and 5, the memory drum made an audible click at a 2-sec rate 
while a blank appeared in the memory drum .window. Subjects 
were instructed to try to call out a different list word each time 
the memory drum clicked. For RND test Trials 2 and 3, the list 
presentation was identical to the presentation for the groups that 
received a second and third study trial. The list words were 
presented at a 2-sec rate; however, the RND test subjects were 
instructed to call out ''yes'' if they recognized the word as 
having been on the study list and ''no'' if they did not recognize 
the word. Subjects in the S groups were silent during Trials 2 and 
3. The recognition test procedures for Trial 5 were identical to 
those for Trials 2 and 3, with the addition that 50 distractor 
words were also presented, either randomly mixed with the 
target words (RD) or after all the target words had been tested 
(RND). It should be noted that the total time equivalence breaks 
down slightly on TrialS for the RD test, as only half (approxi
mately) of the target words are presented during the fust 100 sec 
of the test. There was a 30-sec interval between each successive 
trial, during which subjects were given instructions appropriate 
for the next trial. 

Subjects 
A total of 144 introductory psychology students at the 

University of Nevada, Reno, volunteered as subjects for this 
experiment. Sixteen subjects were randomly assigned, based 

on order of appearance at the laboratory, to each of the nine 
groups in the experiment. 

RESULTS 

Perfonnance on Trials 2 and 3 
Six groups in the experiment had either recall or 

distractor-free recognition tests on Trials 2 and 3. Per
fonnance on these recall and recognition tests was com
pared in separate analyses to assess the effects of word 
frequency, trials, and the type of test subsequently given 
on TrialS. The mean numbers correct are presented in 
Table 1. The last three rows in this table indicate that 
recognition performance on Trials 2 and 3 was consis
tently higher for LF words than for HF words. This 
word-frequency effect was the only significant effect 
in the analysis of variance on the recognition scores 
[F(I ,45) = 22.88, p < .01, MSe = 26.95]. The results 
were a little more complicated for recall scores. As can 
be seen in Table 1, recall scores for HF words were 
higher than LF words [F(1 ,45) = 31.85, P < .01, MSe = 
6.54]. The magnitude of this frequency effect appeared 
to be slightly greater on Trial 3 than on Trial 2, result
ing in a significant Frequency by Trials interaction 
[F(I,45) = 6.89, p < .05, MSe = 1.21]. Although HF 
words were always recalled better than LF words, the 
magnitude of the difference varied among conditions 
sufficiently to produce an interaction between Word 
Frequency and Trial 5 Test Conditions [F(2,45) = 4.35, 
P < .05, MSe = 6.54]. The only other significant effect 
was for trials, as Trial 3 performance was poorer than 
Trial 2 performance [F(I,45) = 17.60, p < .01, MSe = 
1~~. . 

Perfonnance on Trial 5 
The results for Trial 5 are presented in the last two 

columns of Table 1. As was true with Trials 2 and 3, 
recognition performance on Trial 5 was higher for LF 
words than for HF words [F(1,90) = 11.29, P < .01, 
MSe = 5.48] . Although there was a slight advantage in 
number correct with the RND test on TrialS, compared 
to the RD test, the difference was just short of statistical 

Table 1 
Mean Number Correct 

Trial 2 Trial 3 Trial 5 

Groups HF LF HF LF HF LF 

S-FR 8.50 5.94 
S-RD 18.62 20.88 
S-RND 21.88 22.69 
FR-FR 6.50 3.50 5.69 2.00 9.94 6.75 
FR-RD 5.06 3.44 4.88 2.06 20.38 21.69 
FR-RND 4.06 3.69 4.00 3.00 21.12 22.19 
RND-FR 14.62 18.69 14.38 18.00 8.75 7.44 
RND-RD 16.00 18.50 16.69 19.25 21.31 22.25 
RND-RND 16.25 19.75 15 .56 20.81 22.50 22.94 

Note-S = study trials, FR = free recall, RND = distractor-[ree 
recognition, HF = high frequency, LF = low frequency. 



significance [F(l,90) = 3.83]. No other effects were 
significant, and of particular interest, the type of study 
or test activity on Trials 2 and 3 did not affect TrialS 
recognitions. Similar results were obtained on the recall 
test. High-frequency words were better recalled than 
LF words [F(1 ,45) = 27.71, p < .01, MSe = 4.80] ; how
ever, the type of study or test activity on Trials 2 and 3 
did not affect recall. 

The two recognition groups did not differ signifi
cantly in terms of number of correct recognitions, 
although subjects in the RND groups recorded an aver
age of just over one correct recognition more than their 
counterparts in the RD groups. However, testing all 
target words before testing distractors, as was done for 
the RND groups, resulted in significantly fewer false 
positives to distractors. The RD groups averaged 4.17 
false alarms, compared to 1.94 for the RND groups 
[F(1 ,90) = 6.40, p < .05, MSe = 9.32]. There were no 
other significant effects in the analysis of false positives 
to distractors. Intrusion errors in recall were too infre
quent to subject to statistical analysis. Ignoring repeti
tion errors, there was only a total of five outside-list 
intrusion errors across all subjects. 

Table 2 reveals an additional similarity between the 
two recognition tests. This table presents the propor
tions correct on Trial 5 for those items correct on either 
Trial 2 or Trial 3 (or both) and for those items incorrect 
on both Trials 2 and 3. Data from Hogan and Kintsch 
(I 971) are also presented for comparison, although it 
should be noted that the comparison tests were separated 
by a study trial in the present experiment (Trial 4), 
but not in the Hogan and Kintsch experiment. Nonethe
less, the proportions are very similar between the studies, 
with the exception of the higher proportion of recall for 
HF words not recognized on Trials 2 and 3 in the 
present study. Table 2 indicates that items recalled on 
Trials 2 and 3 are better recalled and better recognized 
on TrialS than items that were not recalled on Trials 2 

Table 2 
Probabilities of Recall (FR) or Recognition (RD or RND) 

on Trial 5 Given Correct performance on Trials 2 or 3 
or Incorrect Performance on Trials 2 and 3 

Hogan & 
HF Words LFWords Kintsch 

P (RD/FR) .933 .982 .974 
P (RND/FR) .990 1.000 
P (RD/FR) .787 .850 .808 
P (RND/FR) .816 . 861 
P (RD/RND) .846 .854 
P (RND/RND) .889 .864 
P (RD/RND) . 865 .948 
P (RND/RND) .910 .898 
P(FR/RND) .336 .286 .296* 
P (FR/RND) .406 . 102 .046* 
P (FR/FR) .614 .602 
P (FR/FR) .288 .201 

*Hogan and Kintsch (1971) used a distractor recognition (RD) 
test. 
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and 3. However, correct or incorrect recognition on 
Trials 2 and 3 did not appear to be related to correct 
recall or recognition on TrialS, except perhaps for LF 
words. 

DISCUSSION 

The purpose of the present experiment was to compare the 
effects of study trials, recall test trials, and recognition test 
trials on subsequent recall and recognition. The procedures were 
designed to equate early study trials and test trials in terms of 
total time. In addition, a distractor-free recognition test proce
dure was used for recognition testing to minimize differences in 
potential proactive interference effects among study, recall, and 
recognition trials. In the five-trial acquisition sequence used in 
the present experiment, study and test trials were equally 
effective in determining performance level on the fmal test 
trial. Performance on the fmal recall test and performance on the 
fmal recognition test did not differ as a function of whether the 
second and third trials were study trials, recall trials, or recogni
tion trials. Word frequency was the only variable that influenced 
performance consistently throughout the experiment. Recall was 
consistently higher for HF words than for LF words, and recog
nition was consistently higher for LF words than for HF words. 
The present results are in agreement with Balota and Neely 
(1980), and contrary to Gregg's (1976) conclusion that word
frequency effects in free recall are restricted to an unmixed 
list design. 

The present results provide one instance in which the nature 
of the activity required on early trials (study, recall test, or 
recognition test) was not related to performance on a later 
test. Although previous results have been somewhat mixed, there 
have been several studies that have shown that different types 
of test trials and study trials have different effects on later 
performance. We do not have a compelling rationale to recon
cile discrepancies in the literature. We would merely note at 
this time that the null results in the present experiment were 
observed following procedures that equated trial times and 
avoided the introduction of new items on early recognition 
test trials. 
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