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Abstract
This study examined the effects of two orienting tasks – pleasantness-judging and syllable counting–on memory
for two lists of words containing either categorically distinctive targets or orthographically distinctive targets.
Analysis of the number of filler words recalled suggested that there was a significant difference between the two
word lists, but not between the two orienting tasks. There was also a significant interaction effect between list
and task on recall for filler words. However, analysis of the number of target words recalled revealed no
significant difference between the two lists or the two tasks. As such, some of the results of this study were
inconsistent with Schmidt's (1991) Incongruity Hypothesis.
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1. Introduction
The relationship between the structural organization of material, such as a word list, and the memory of that
material has long been of interest for psychology (e.g., Von Restorff, 1933). In terms of the way information is
processed, stimuli that are unique, bizarre, or otherwise distinctive tend to attract more attention than things that
are considered more common (e.g., Wallace, 1965). This study examined Schmidt's (1991; 1996) Incongruity
Hypothesis regarding the effects of target items that represent either primary (categorical) or secondary
(orthographic) distinctiveness.
Classic cognitive research concerning the effects of distinctive events on memory (e.g., Bruce & Gaines, 1976;
Hunt & Mitchell, 1982; Schmidt, 1985; Watkins & Watkins, 1975) has established that fundamental processes
such as the ability to recall, recognize, and organize information are influenced by the presence of distinctive
targets. More specifically, Schmidt’s (1991) Incongruity Hypothesis proposes that distinctiveness affects
memory performance during three phases of processing. The first phase is the attentional response, while the
second phase involves numerous control processes such as elaboration, relational processing, and rehearsal. The
third phase is the memory test, where the effects of distinctiveness depend on the degree to which stored
information is able to support memory performance. According to Schmidt, the effects of the processes during
phase two are especially important because they may serve to increase or decrease the impact of distinctiveness.
Schmidt (1991) also identified two classes of distinctiveness. The first class, primary distinctiveness, contains
items that stand out because one or more elements in the material do not fit the overall structure activated by the
to-be-remembered material. Stated another way, this class involves categorical or semantic distinctiveness. In
contrast, secondarily distinctive items stand out because they are atypical members of a conceptual category, or
they describe semantic relations between concepts that are atypical of the fundamental concepts i.e., they possess
orthographic distinctiveness.
Schmidt (1991) further explains that the effects of primary distinctiveness are more pronounced in recall than
recognition because the distinctive items share physical or conceptual features that lead to relational processing
(his phase two) and clustering in recall (his phase three). In contrast, secondary distinctiveness does not lead to
clustering of distinctive items (e.g., Hunt & Mitchell, 1982), presumptively because such items do not share
similar features, and so there is no basis for relational processing.
One well established technique for studying memory involves analyzing the effects of various orienting tasks on
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the retention of words (e.g., Bird & Campbell, 1982). Orienting tasks are especially useful because they provide
a degree of control over encoding by directing attention to particular word features. Indeed, the classic research
concerning the effects of orienting tasks on free recall and organization has produced several conclusions. For
example, a number of studies have shown that semantic orienting tasks that encourage participants to focus on
the meaning of the stimulus items leads to greater recall than non-semantic orienting tasks that direct participants
to focus on the surface structure of the stimulus item (e.g., Craik & Tulving, 1975) Additionally, Jenkins and
colleagues (e.g., Hyde & Jenkins,1969; Johnston & Jenkins, 1971; Till & Jenkins, 1973; Walsh & Jenkins, 1973)
have also demonstrated that orienting tasks can be used to influence the amount and organization of free recall,
as well as showing that semantic orienting tasks lead to greater clustering and recall of stimulus items than
non-semantic orienting tasks.
The present study used a semantic (pleasantness-judging) and a non-semantic (syllable counting) orienting task
to direct attention, and recall tests for two lists of words that contained target items that were either categorically
or orthographically distinctive as a way to measure the degree to which stored information is able to support
optimal memory performance as discussed by Schmidt (1991). Specifically, one aim of this study was to
determine if the “control processes” at phase two of Schmidt’s model (which are said to increase or decrease the
effects of distinctiveness) can be manipulated using semantic and non-semantic orienting tasks. A second aim
was to determine whether the semantic and non-semantic orienting tasks would have different effects on
categorically and orthographically distinctive targets.
2. Method
2.1 Participants and Materials
Eighty undergraduate students from a university in Texas participated in the experiment. All participants were
randomly drawn from a pool of potential volunteers solicited by the Psychology Department. Formal
demographics were not obtained for this study, but the participant pool was 70% Caucasian (with
African-Americans and Hispanics accounting for another 26%), 61% female, and had a mean age of 26 and a
median age of 22.
The equipment and materials used for this study included a desk-top IBM personal computer connected to an
Epson computer projector system, one Microsoft PowerPoint presentation of three (twenty item) word lists, and
individual response booklets.
The first word list was a practice set that contained 20 items, the second list had four categorically distinctive
word items embedded in a list of 20 items from a different conceptual category, and the last list had four
orthographically distinctive words embedded in a list of 20 orthographically common words from the same
category.
The categorically distinctive list and the orthographically distinctive list were adapted from Hunt and Mitchell
(1982). For the primary distinctiveness condition, the categorically distinctive word list consisted of 16 common
musical instruments, with four animal items embedded in positions 9-12. For the secondary distinctiveness
condition, the orthographically distinctive word list consisted of 16 common animals with four orthographically
distinctive animal items embedded in positions 9-12. The two classes of target items were matched with each
other and with filler items on frequency of occurrence and imagery ratings, and differed only on the dimension
of orthography.
2.2 Procedure
Prior to the experiment, participants were randomly assigned to one of four different treatment conditions based
on the combination of two levels of distinctiveness and two different orienting tasks. The two levels of
distinctiveness were category distinctiveness and orthographic distinctiveness. The two orienting tasks were
pleasantness-judging and syllable counting. The pleasantness-judging group was instructed to judge the
pleasantness of each word in the stimulus list using long-established methods (e.g., Bird & Campbell, 1982;
Hyde & Jenkins, 1969; Till & Jenkins, 1973) on a scale of 1 to 5 (1 indicating the least pleasant and 5 indicating
the most pleasant). The syllable counting group was instructed to write down the number of syllables for each
word in the stimulus list also using long-established methods (e.g., Bird & Campbell, 1982; Elmes & Thompson,
1977; Walsh & Jenkins, 1973). For each orienting task, one group of subjects was tested on a word list
containing categorically distinctive targets and one group of subjects was tested on a word list containing
orthographically distinctive targets.
All participants were seated in a classroom, given specific instruction regarding the orienting task, and informed
that they would be tested on their recall for a list of words. The materials were presented via PowerPoint onto a
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large projection screen well-suited for the room and the task. Following Hunt & Mitchell (1982), the words were
presented individually on slides at a 5-second exposure rate. An example was given so that the participants could
familiarize themselves with this procedure. After the list presentation, 3 minutes were allowed for free recall. On
the recall test, participants were asked to write down the words on their answer sheet in the same order that they
remembered them.
A contiguous recall score was determined for participants that recalled at least two target items. The contiguous
recall score was determined as follows: those who had no contiguous recall of target items (i.e., 0/2, 0/3, or 0/4)
received a score of "0," those who recalled two target items contiguously (i.e., 2/2, 2/3, or 2/4) received a score
of "2," those who recalled three target items contiguously (i.e., 3/4, or 3/3) received a score of "3," and those
who recalled all four target items contiguously received a score of "4."
2.3 Data Analysis
The design of this experiment was a completely randomized 2 X 2 factorial ANOVA. The independent variables
were type of distinctiveness (categorical or orthographic) and type of orienting task (pleasantness-judging or
syllable-counting). All factors were manipulated between subjects. Three dependent measures were considered
for this study: the number of background items recalled, the number of target items recalled, and the number of
target items listed contiguously in recall. A completely randomized two-factor ANOVA was used to analyze the
number of background items recalled. Analysis of the data revealed that the remaining dependent variables,
recall of target words and contiguous recall of target words, did not meet the normality or equality of variance
assumptions required by the ANOVA model. Therefore, the dependent variables recall of target words and
contiguous recall of target words were each combined with the independent variables “type of list” and “type of
task” to produce four separate non-parametric analyses using the SPSS Kruskal-Wallis procedure.
3. Results
Data screening prior to analysis revealed that there was one outlier with a background recall score of zero.
Boxplots showed that the spreads of the four groups were approximately symmetric and similar. Histograms also
showed approximately normal distributions for all four groups. Lastly, the Levene statistic (3.02, p = .035)
indicated the four groups had equal variance.
Participants showed significantly greater recall of background words on the orthographically distinctive list (with
a mean of 9.58) than on the categorically distinctive list (mean of 7.0), F (1, 76) = 14.78, p < .0005. In contrast,
there was no significant difference in the number of filler words recalled between participants in the
syllable-counting task group (with a mean of 7.7) and the pleasantness-judging task group (mean of 8.88). In
addition, there was a significant interaction effect between list condition and task condition on recall of filler
words, F (1, 76) = 8.7, p = .004.
The first Kruskal-Wallis analysis of the recall of target words revealed that there was no significant difference in
the recall of target words between the orthographically distinctive list and the categorically distinctive list. The
second analysis revealed that there was no significant difference in the recall of target words between the
syllable-counting task group and the pleasantness-judging task group. The analysis of the contiguous recall of
target words revealed that there was no significant difference in the contiguous recall of target words between the
orthographically distinctive list and the categorically distinctive list. Last, there was no significant difference in
the contiguous recall of target words between the syllable-counting task group and the pleasantness-judging task
group.
4. Discussion
According to Schmidt's (1991) Incongruity Hypothesis, orthographically and categorically distinctive items are
expected to be incongruent based on context. Target items are predicted to evoke an attentional response based
on the contrast between these items and the other (filler) list items. Additionally, control processes operating at
phase two in the model should serve to either increase or decrease the effects of distinctiveness. In previous
studies (e.g., Bruce & Gaines, 1976; Schmidt, 1985), the effects of category and orthographic distinctiveness
have been found in both recognition and free recall. In the present study, a recall task was chosen so that the
clustering of target items could be measured.
The results of this study were both consistent and inconsistent with Schmidt's (1991) Incongruity Hypothesis. As
Schmidt would predict, memory for filler items was suppressed by the presence of categorically distinctive items
on a recall test. Additionally, recall was affected by the combination of the semantic and non-semantic orienting
tasks and distinctiveness of the word lists. Likewise, orthographically distinctive words were just as likely to be
recalled as categorically distinctive words.
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Nevertheless, the results of this study were also inconsistent with Schmidt's Incongruity Hypothesis in several
ways. For example, semantic and non-semantic orienting tasks had no effect on the recall of filler words, and
semantic and non-semantic orienting tasks also had no effect on the recall of target words. It was also the case
that semantic and non-semantic orienting tasks did not influence contiguous recall of target items, and that
categorically distinctive words were no more likely to be recalled contiguously than orthographically distinctive
words.
One possible explanation for these inconsistent results is that the pleasantness-judging task caused the
categorically distinctive target items to stand out even more, while having the opposite effect on the
orthographically distinctive target items. It is also possible that the syllable counting task caused the
orthographically distinctive target items to stand out even more, and that it had the opposite effect on the
categorically distinctive targets. And, it is possible that there was an interaction between list condition and task
condition which could not be assessed with this data set given the need for non-parametric analysis. In
conclusion, although these finding offer some support for the Incongruity Hypothesis, they also suggest that
more research is needed before the complete details of the model can be articulated.
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