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ABSTRACT
Orthographic distinctiveness in memory was evadatith a cued recall design of
common and distinct word pairs. Research has rbtgdlistinctiveness effects arise in
mixed lists for free recall and recognition, witlecl recall receiving minimal research
attention. Forty-four Middle Tennessee State Ursigiundergraduates were recruited to
participate. Participants viewed four lists of giglord pairs that consisted of two pure
lists and two mixed lists. Recall tests presentedfirst word from each pair, and asked
participants to recall the missing word. Resulsvgdd a non-existent distinctiveness
effect and a list type main effect, with mixeddigtroviding better recall of common and
distinct material than pure lists. Alternative expahtions such as the cue overload
principle, associative pair strength, and intraniteelations are discussed as factors that
could suppress a distinctiveness effect in cuedlltdeéindings from the cued recall

design can be applied to other distinctiveness dmna
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Introduction

A major memory phenomenon throughout the histégysychology is the
remembrance of weird, unusual, or distinctive eyaviten compared to normal everyday
experiences (Hunt & Worthen, 2006; Schmidt, 193hrfidt, 2008). Researchers refer
to this as “the distinctiveness effect” (Hunt, 2DA8owever, understanding the
distinctiveness effect has been somewhat challgrfginresearchers due to the
complexities behind experimental designs and maatijoums. Distinctiveness has been
studied in a variety of domains (e.g., bizarre isrggword frequency, and word
orthography), employing different list structurasd by analyzing free recall and
recognition of unusual and common stimuli. The nfaiding in distinctiveness research
is that superior free recall of unusual stimulbigen confined to mixed lists of both
common and unusual stimuli (Hunt & Worthen, 20@3ceptions include the word-
frequency effect, the generation effect, and tlzarbe imagery effect in recognition
(McDaniel & Einstein, 1986; DeLosh & McDaniel, 19%8unt & Worthen, 2006). In
pure list designs, common stimuli are often betgenembered than unusual stimuli
(Hunt & Worthen, 2006; Hunt & Elliot, 1980; Hunt EBinstein, 1981). The present study
attempts to better understand the distinctivenisste produced in different list designs
by evaluating cued recall of orthographically conmamd orthographically distinct word
pairs in pure and mixed lists. A brief discussidmhe original development of the
distinctiveness effect will be presented, followsda literature review of a few domains
that can be applied to distinctiveness effects,(bigarre imagery and orthographic
distinctiveness) within mixed lists. Finally, thriegpotheses will be discussed in relation

to cued recall of word pairs and orthographic digiveness: the attentional processing



(Wollen & Cox, 1981), order-encoding (DelLosh & Mafdal, 1996) and pre-existing
association hypotheses.

Hunt and colleagues were the first researchedgvelop the theoretical
framework of distinctiveness and how it may be ggapto organizational theories (Hunt
& Elliot, 1980; Hunt & Einstein, 1981; Hunt & Mit@il 1982). Organizational
frameworks, as related to Gestalt approaches, stufga distinctive items are
incongruent within the context of their spatiat®@mporal neighbors (Schmidt, 2008). For
instance, imagine receiving eleven red roses ardndrite rose in a bouquet of a dozen
roses. Normally, bouquets of a dozen roses coofktee same colored rose throughout
the bouquet, but in this case, the white rose stantlas incongruent within the context
of the eleven red roses. According to Hunt, distveness can be operationally defined
as the process of identifying difference in theteahof similarity (Hunt, 2006). In order
to achieve differential and similar processing aghidems, the distinctiveness framework
relies on individual-item and relational processio@ssist with the evaluation of
distinctive encoding (Hunt & Einstein, 1981). Redatl processing refers to the
encoding of similarities shared by items withines@nt (Hunt & Einstein). If participants
identify feature overlap through relational procegsthey are increasing traces of
encoded material. Therefore, the long-term memeaych set is reduced due to the
increase in feature overlap within encoded itemsgasing the probability of correct
item sampling (Hunt & McDaniel, 1993). On the othand, individual-item specific
processing refers to the processing of distindeatures that are not shared by other
items within an event (Hunt & Einstein). A good exae of item-specific processing is

Hunt and Elliot’s (1980) study concerning unusualavorthography, in which an



uncommon word intermixed within a homogenous list@mmon words produces better
recall of the unusual word in mixed lists. This e highlights the process of defining
unique attributes within a search (e.g., unusutdieombinations of an uncommon
word), which would then aid retrieval of the iterorh the search set (Hunt & McDaniel,
1993). Given the framework of item-specific andatiginal processing, many researchers
have been interested in the utility of both whenkir@y in tandem. In general,
experimental studies have highlighted that therawigon of item specific and relational
processing optimizes the retention of to-be-remestbmaterial (Einstein & Hunt, 1980;
Hunt & Einstein, 1981). In this sense, relationalgessing defines the context of the
event, while item specific processing evaluatesifipgroperties of particular items
within the event, providing a complete evaluatiéthe content. Thus, the interactions of
the two types seem to provide an important memangtion (Hunt & McDaniel, 1993).
Primary and Secondary Distinctiveness

Distinctiveness can be parsed into two separasse$a primary and secondary
distinctiveness. According to Schmidt (1991), pniyndistinctiveness is defined as
stimuli that are incongruent with the immediatersunding context of information being
processed in working memory. Therefore, informatiwat is incongruent to the overall
context of stimuli being encoded will be identifiad distinctive. For example, a pure list
consisting of words such as professor, bankernamske would construct a conceptual
category of professions, but if an animal (e.qgt) w&re added to the list, the animal
would be incongruent within the context of professi. While primary distinctiveness
relates to active working memory for currently prssed information, secondary

distinctiveness is related to information storetbimg-term memory. Therefore,



secondary distinctive items are any irregular mesibéa conceptual class that is stored
in permanent memory (Schmidt, 1991). A good exarmpkecondary distinctiveness is
the word-frequency effect in recall and recogniti@regg, 1976; DeLosh & McDaniel,
1996). Gregg found that high-frequency words weiglg remembered when compared
to low-frequency words, but low-frequency words gvegcognized easier than high-
frequency words (1976; Clark, 1992). However, wleemand high frequency words are
intermixed within a single list set, the superiecall of high-frequency words is
eliminated, with low-frequency words being bettecalled (DeLosh & McDaniel, 1996).
Schmidt (1991) suggests that primary distinctigsmaust be manipulated in
within-subject designs in which participants reeeall types of stimuli, whether common
or distinctive, causing the distinctive stimulilie dissimilar within the current context of
working memory. On the other hand, secondary distianess can be operationally
manipulated in either within-or between-subjectigies (Schmidt, 1991). It is important
to note that distinctive effects are often confibeavithin-subjects designs (Hunt &
Elliot, 1980; Zechmeister, 1972; McDaniel & Einstei 986). A general overview of
research associated with secondary distinctiveisge®vided below. First, there will be
a brief discussion of research on bizarre imaggny, then a concise overview of research
concerning orthographic distinctiveness. Bizarragery and orthographic
distinctiveness were chosen mainly due to thetfeattprocessing of such distinct
material is incongruent with information storedong-term memory. Bizarre sentences
(e.g., The solider licked the kitten) produce immtieat have never been experienced or
imagined, and words with irregular orthography (dlgma, phlegm) differ from

common words used in everyday discourse.



Bizarre Imagery Effectsin Mixed and PureLists

Bizarre imagery research dates back to the lai@4.and early 1980s. In the
majority of bizarre imagery designs, a nonbizaaetence provides a coherent
representation between the nouns and verb witliséimtence (e.g., The soldier waved
the flag), whereas a bizarre sentence is irregulaovel to the action within the sentence
(e.g., The solider licked the kitten) (Cox & Woll|eiD81). Researchers interested in the
mnemonic benefit of bizarre imagery were struggtmgbtain superior memory effects
in unmixed lists, meaning that participants receiligts that consisted of only bizarre or
only nonbizarre sentences (Wollen, Weber, & Lovi'§72). However, researchers using
mixed-lists designs were able to demonstrate soiperemory for bizarre material
(Merry, 1980). Given the conundrum between lisigles Cox and Wollen (1981)
hypothesized that the superiority of bizarre matershould disappear when participants
are given unmixed lists that contain only bizamr@waly nonbizarre sentences. The
unmixed list design used by Cox and Wollen didproduce superior memory for nouns
or verbs within sentences, suggesting that theiezass effect is solely confined to
mixed list designs (1981).

Further research confirmed that bizarre imagehaenes free recall when using
mixed lists designs but not with pure lists desi@iMisDaniel & Einstein, 1986;
McDaniel, Einstein, DeLosh, May, & Brady, 1995). Daniel and Einstein (1986)
extended bizarreness research to better undertarspecific conditions in which
bizarre imagery facilitates memory, in additioretgloring the mechanisms behind

bizarreness effects on memory.



Two theories can be applied to the bizarrenesxeiifi order to better understand
effects in mixed lists. On one hand, the attentibiypothesis (Wollen & Cox, 1981)
suggests that bizarre or novel stimuli attract natgtentional resources and interest
during encoding. In this sense, bizarre items stdhd out as unusual when compared to
common items in mixed lists, but not pure listse doithe contextual backdrop that
common items provide within mixed-lists. On theesthand, the bizarreness effect could
also be attributed to the distinctiveness effech(®idt, 1991) where distinctiveness can
be defined in terms of shared features in memanis uggests that bizarre stimuli
should produce encodings that are more distingtiven intermixed with common items
than bizarre items, leading to enhanced retridMaDaniel and Einstein employed
bizarre and common sentences in their design tlyamthe effects of bizarreness on free
recall and recognition (1986). In support of theemtional and distinctiveness ideas,
higher free recall was found for bizarre items whempared with common items in
mixed lists, suggesting that bizarre material wasilg accessible. To further evaluate the
effects of manipulations on mixed lists designs anenting tasks, McDaniel and
Einstein found higher recall for bizarre items wipamticipants completed imagery
processing instructions instead of semantic pracgssstructions in mixed-lists (1986,
Experiment 2). Overall, the results of McDaniel &idstein’s study (1986, Experiment
1 & 2) are consistent with the attentional andidgtiveness ideas, but a third experiment
was developed to specifically test the differernoesveen attentional processing and
distinctiveness effects. In the third experimentyas found that bizarre imagery
improved recall in a mixed-list design for both exmenter-paced and self-paced

conditions, suggesting that the results obtained weonsistent with the attentional



hypothesis. Self-paced conditions allowed extra@ssing of unusual stimuli because
participants were able to attend to the materiébag as they needed to store material.
However, the experimenter-paced condition did Hotaextra-processing time,
conflicting against the attentional hypothesis.afliy McDaniel and Einstein employed a
unique design to differentiate the effects of ttierdional and distinctiveness hypotheses
by having participants read two lists prior to aexpected recall test (1986). One group
of participants received a bizarre sentence lidtthe second group received a common
sentence list, with both groups receiving a sedmh@ontaining all common sentences.
When recall was measured after second list pres@mtéhe group that read bizarre
sentences first had superior recall for bizarnm#g®ver common items. Therefore, it is
suggested that the distinctiveness effect fitsipiagth the overall results of the studies
in the experiment, in that bizarreness enhancedl @y when bizarre items are
presented within the context of common items.

As previously reported, McDaniel and Einstein’8&@) research concerning
bizarreness effects are most commonly found irs tefstree recall in mixed lists.
However, bizarreness effects within cued recatktds not produce a bizarreness
advantage (Wollen & Cox, 1981, Einstein & McDaniE387). Wollen and Cox were the
first to report that bizarreness effects in cuazhllevere absent within their design of
bizarre sentence cuing (1981). Participants weogglbizarre and nonbizarre sentences
with two nouns and one verb within each sentenag,(Ehe HEN SMOKED the
CIGAR). At the time of testing, participants weigen the first noun and verb, and were
asked to recall the following noun. Wollen and Gound that nouns from nonbizarre

sentences were recalled significantly better thmms from bizarre sentences. The absent



bizarreness effect was explained by the idea thialbizarre sentences provided complete
sentence integration whereby means of categonsacould be used to recall material.
For instance, participants were able to infer amltiate what to recall from each
sentence because the nonbizarre sentences maberardaunit, instead of a nonsensical
representation as in bizarre sentences. Thusyeigantences do not afford integrative
gualities that produce a coherent representatiber®@as nonbizarre sentences are
coherently understood. In contrast to this nonsicgmt cued recall effect, an exception
can be made in cued recall designs when cues thttieparts of the target stimuli are
used (Nicolas & Marchal, 1996). Therefore, theatéht results from the two designs
could be attributed to the weakness of intra-itetatrons within bizarre sentences
because the success of cued recall tests depersti©ong intra-item relations between
stimuli within lists. The inconsistent results withhe field of bizarreness research
clearly depends on the type of list manipulatioixed and pure, in addition to whether
or not cued or free recall is used within the desig
Order Encoding and Bizarre Imagery

More recently, researchers have promoted a mofeedriramework called the
order-encoding hypothesis to account for the chafgecall effects in mixed versus
pure list designs within the bizarreness domairL{@3é & McDaniel, 1996). The order-
encoding hypothesis suggests that learners enhedsetial order of list items and rely
on this order to retrieve information from storalyging free recall (DeLosh &
McDaniel). For example, individuals use encoding eetall of serial order events in
daily functioning because it allows them to relytba sequence of events when trying to

retrieve those events from memory storage (McDabieLosh, & Merrit, 2000). Order
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encoding is related to Hunt and McDaniel’'s (1993ational and item-specific
processing in the sense that recall of informatiiom a list depends on the contribution
of relational information that is gained from e\ating the relation between serial order
items within a list. Order encoding is developeazhirthe notion that uncommon items
attract learners into encoding individual-item mmf@tion, leaving fewer attentional
resources to encode serial order information ineahiksts (McDaniel et al., 2000).
Furthermore, manipulations of list design impadterrencoding, influencing recall of
common and bizarre items. For common items witHiatar sentence, recall accuracy
should decrease from pure to mixed lists becauser @ncoding is negatively influenced
by the presence of bizarre items. In contrast lire€anusual items, such as bizarre
sentences or orthographically distinct words, stiautrease from pure to mixed lists
because order information and item-specific praocgsare present (DeLosh and
McDaniel, 1996). Additionally, the order encodingw can explain why the bizarreness
effect is reversed in pure lists. Bizarre itema jpure list should receive less order
information processing to help free recall than owm items in a pure list. McDaniel et
al. (2000) evaluated the order-encoding framewaoikits impact on free recall of nouns
embedded within either bizarre (e.g., The MINIST&R the BIBLE after DINNER) or
common sentences (e.g., The MINISTER read the BIBit& DINNER) within either
mixed or pure lists. As expected, pure lists of own items produced better order
memory and recall than pure lists of bizarre sesgenOrder memory was measured by
providing a randomized list of the initial itemsatiwere presented, and participants were
asked to reconstruct the order of those itemsesepted in the first list. In mixed lists,

bizarre sentences were better recalled than consemences, but order memory for
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bizarre items did not improve when compared to figte. The insignificant finding of
order memory for bizarre items in mixed lists régebe serial order-encoding hypothesis
because it was originally hypothesized that ordem@ry in mixed lists would be similar
to order memory for pure lists, but the opposits Yeund. However, the distinctiveness
effect was still present regardless the influerfoarder encoding. According to

McDaniel et al. (2000), the insignificant findingagnsuggest a more integrative approach
by combining order encoding and distinctivenessvsievhich has been referred to as the
differential-retrieval process. In this vein, tlatrieval process for pure lists of common
items relies on order information, whereas theaiseder information for both mixed

and pure lists of bizarre information is discouideuring free recall of mixed lists of
bizarre and common items, item distinctiveness fm&soa more salient retrieval cue than
serial order encoding (McDaniel et al., 2000). Tifeerential-retrieval process predicts
that distinctiveness solely relies on the retriemaitext, instead of elaborative processing
during encoding. The retrieval context is more gilhecause the distinct items are
different within the context of common items. Moveg, the differential-retrieval view
provides an account as to why common items arerxetinembered than bizarre items in
pure lists (McDaniel, Einstein, DeLosh, May, & Byad 995). Given the detailed review
of the influence list design and type of dependamiable measurement has on the
retention of to-be-learned material in bizarre ierggdomains; it is possible to suggest
that experimental designs provide inconsistentltesieross the board in bizarre imagery
studies. Since bizarre imagery research has bekdeoeimented in the distinctiveness
literature in an array of facets, researchers lhaen able to adapt and apply their

findings from bizarreness to word-frequency effeotd orthographic distinctiveness
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(DeLosh & McDaniel, 1996; McDaniel, Cahill, Bugg, Meadow, 2011). Below is a
detailed review of orthographic distinctiveneserbtture from recall and recognition
designs in pure and mixed lists. More importartthg results covered within the section
can be attributed to bizarre imagery effects, whhdifference being the type of material
used as an independent variable (i.e., distinatfgography). Unusual orthography and
bizarre imagery within pure and mixed lists provitde basic effect of distinctiveness, so
it may be useful to delineate the effects as imibgel by method of dependent variable
measurement and independent variable manipulation.
Orthographic Distinctiveness

Orthographic distinctiveness is best defined asasmaore of the various
structural features present in a word that makeuisual or interesting when compared to
other words of the same frequency or length (Zecstere 1969; Zechmeister, 1972).
Examples of such distinct orthography can be afgbpoxy, and khaki (McDaniel,
Cabhill, Bugg, & Meadow, 2011). Individuals identiyusual orthography by relying on
recall and recognition of unusual word featureg.(&ontiguous double letters and
contiguous double consonants) from long-term memahych can be classified as a
form of secondary distinctiveness (Schmidt, 199&chmeister (1972) was one of the
first researchers to report that orthographicailginict words are better remembered than
orthographically common words. Moreover, this distiveness effect of irregular
orthography has been found in recognition (Zechtegi4972; McDaniel et al., 2011),
free recall (Hunt & Elliot, 1980; McDaniel et a2011) and word fragment completion
(Hunt & Toth, 1990). McDaniel et al. applied theler-encoding hypothesis to list

manipulation effects of orthographic distinctivem@sfree recall tests (2011). The item-
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order framework relies on the assumption that feeall depends on the interaction of
item-specific and relational processing amongitéshs (Hunt & McDaniel, 1993).
Moreover, the framework also relies on the influen€ serial order encoding in pure lists
of unrelated items, which is achieved by encodeaigtional information (Burns, 1996).
Lists composed of entirely unusual stimuli lureggftion to encoding item-specific
information, which decreases the ability to enciodermation in serial order. In contrast
to the distinct pure list effect, common pure lidtsnot allow individuals to encode item-
specific information. Instead, they encode inforimraterially because relational
processing is present and robust. The interacfitierm-specific and relational
processing, and serial order encoding techniquédsmthe order encoding view provides
unique explanations as to why list design and madatns influence distinctiveness
effects within the orthographic distinctiveness @ém

McDaniel et al. (2011) extended the serial ordmoeing view by hypothesizing
that a free recall advantage of orthographical$fidct items would be present in mixed
lists but eliminated under pure list conditionsrtiegpants were randomly assigned to one
of three conditions, either an orthographicallytidit pure list, an orthographically
common pure list, or a mixed list that was splibihalf common and half distinct. Four
lists of eight words were presented to participamsach of their respective conditions.
Participants engaged in a distracter task fontlsgiconds after each list was presented,
and were then asked to recall the words that wesess prior to the distracter task. As
expected, an orthographic distinctiveness effec emmfirmed within mixed lists,
whereas orthographically common words were bett@embered in pure lists. This

pattern of results relates to the order-encodingaat because orthographically distinct
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and common items encouraged item-specific andlsedar processing across lists. For
the pure list condition, distinct items did not ure@ serial order encoding techniques
because item-specific processing was more robuereas common items were serially
encoded and retrieved better than distinct wordauiee item-specific processing did not
interfere with relational processing. In contrasixed lists encouraged item-specific
processing of distinct items at encoding, whichratged from the use of serial order
encoding, thus leading to superior memory for dettivords.

In line with recent explanations of distinctiveaedfects and list design, the
orthographic distinctiveness effect seems to bédimed to mixed list designs of both
recognition and free recall (Zechmeister, 1972; t&uMitchell, 1982). However, recent
research by McDaniel et al. (2011) reported thdtagraphically distinct words were
better remembered than orthographically commonstemrecognition tests in both
mixed and pure lists. The pure list effect of ogtaphically distinct words in recognition
tests appears to stimulate more robust item-speaiitoding than do common items,
suggesting increased attention to the items. Agestgd earlier in the manuscript, the
attentional hypothesis (Cox and Wollen, 1981) canvide support for the distinctive
effects of recall and recognition within mixed $istue to the notion that distinct items
receive increased processing during encoding, valsgrare lists of common and
uncommon items will not provide increased procesbecause all items within the list
are of the same content. Therefore, the findingupkerior recognition for

orthographically distinct items in pure lists coenstthe attentional hypothesis.
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Current Resear ch Purpose

The purpose of the present study is to apply ttem@bnal hypothesis, order-
encoding hypothesis and pre-existing associatigotiesis to cued recall of word pairs
as influenced by list design within the orthograpthistinctiveness domain. More
specifically, the main research question aims teebeinderstand the influence distinctive
orthography has on cued recall so a general idebegathered on the differences
between each hypothesis within cued recall desigms findings from the present study
could then be applied to bizarre imagery effecthiwirecall, recognition, and cued recall
domains to better delineate the reported effediriativeness and memory literature is
replete with inconsistent findings that are attréalito recall and recognition on the basis
of list and design manipulation (e.g., bizarrenesthography, and word frequency;
mixed and pure lists). However, cued recall hasgekto fade away behind the veil of
research concerning free recall and recognition.

The attentional processing hypothesis predictisaithographically distinctive
word pairs within a mixed list of orthographicattgmmon word pairs will lead to greater
cued recall effects for orthographically distinetwords because distinctive pairs
intermixed within common pairs will lead to extrebpessing of the irregular items. For
pure lists of both orthographically distinct andrsaon word pairs, it is suggested that
equivalent recall will be present due to the faett textra processing during encoding is
absent in pure lists. In other words, pure listdisfinct and common word pairs will not
allow extra processing because distinctivenesbssra within pure lists.

The order-encoding hypothesis predicts that pate of orthographically

common items will have superior cued recall tharepists of distinct items due to the
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fact that serial order encoding of informationti®sgthened in common pure lists.
Relational processing within pure lists of commiamis is robust, whereas pure lists of
distinct items will induce item specific processhagher than relational processing,
leading to insufficient order encoding becauséhefitem specific disruption within lists.
For mixed lists, orthographically distinct word psawill lead to superior cued recall of
the adjacent word from the presented pair tharogrtphically common word pairs.
This assumption stems from past research that stgytiee interaction of relational and
item specific processing within a single list wdhd to superior memory of distinctive
material (Hunt and McDaniel, 1993). Relational gssing will define the context of the
list due to the presence of common items, while ispecific processing highlights
specific properties of items within the list, meraably, distinctive items.

Finally, the pre-existing association hypothesas weveloped after evaluating
word frequency data for the common and distinctdsdhat were used in McDaniel,
Cahill, Bugg, and Meadow’s study on orthographgtidctiveness (2011). In short, after
constructing trial word pairs from the materialedisn the McDaniel et al. (2011) study,
it was found that common words were more likelypéoassociated with one another than
distinct words in the English language on the bakgir frequency. Therefore, the
finding of common words being better rememberegure lists may be the result of pre-
existing associations between the common worderdtian to differences in relational
or serial order encoding during list presentatiarmixed lists, distinct and common
words would be presented one after another, thusetiag out the common-common
pre-existing associations within pure lists of coomitems, and leading to better recall

of distinct words. The pre-existing association diyyesis suggests that if common and
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distinct word pairs are consistently matched om@sasive strength using pair frequency
(e.g., 0-150) within both pure and mixed lists{idigive word pairs should be better
remembered than common word pairs in both mixedpame lists (See Table 1 for all

hypotheses).

Tablel

Hypotheses for Cued Recall in Pure and Mixed Lists

Pure Lists Mixed Lists
Hypotheses
Attentional Processing Common = Distinct CommonistiDct
Order-Encoding Common > Distinct Common < Distinct

Pre-Existing Association Common < Distinct CommoBistinct
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METHOD

Participants and Design

Forty-four Middle Tennessee State University stisievere recruited through the
General Psychology course research pool. A 2 fdistiersus common) x 2 (between-list
versus within-list) within-subjects analysis of iarce was constructed with word type as
one independent variable and list type as the atiiependent variable. Participants
received an experiential research course credittha required of students enrolled in
General Psychology 1410.
Materials

Orthographically common and distinct words wertaoted from McDaniel,
Cahill, Bugg, and Meadow’s (2011) research conogroirthographic distinctiveness.
McDaniel et al. completed a pilot study in whichtmapants rated the “visual weirdness”
of 321 words on a scale from 1 to 5 (2011). Thesegs produced 32 orthographically
distinct words i = 3.31) and 32 orthographically common worllis< 1.98) with a
significant rated difference between the two séisards,p < .001 (see Appendix A).
Common and distinct words were matched as closepoasible for similar frequency
within lists (Hyperspace Analogue to Language (HAbyms; Lund & Burgess, 1996).
Four lists (one pure orthographically distinct, gmuee orthographically common, and
two mixed lists) consisting of eight word pairs #ototal of sixteen words per list were
constructed from both common and distinct word pstis (see Appendix B). A practice
trial list was constructed using eight word palvattwere gathered from a corpus of
words that were rated for emotion and word freqyeNeutral words were chosen for

the practice trial with each word providing a semivord frequencyM = 8.06) across
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the board. Word pairs in both pure common and digténct lists were constructed with
pair frequency ratings ranging between 0 and 150, pure common listd = 22.25)
and pure distinct listd{ = 20.88) providing similar word frequency averagesoss all
word pairs within each list. Word frequency wasagd consistently throughout each
pure list so the pre-existing association hypothesuld be tested. Additionally, common
(M =6.4) and distinct\] = 5.7) words provided somewhat similar word faarity
ratings (Speech & Hearing Lab Neighborhood Databa¥gashington University in St.
Louis).
Procedure

All stimuli were presented on Dell CRT monitorsabed within a small testing
facility on the campus of Middle Tennessee Statevéisity. Before the start of each
experimental testing trial, participants were gi@etonsent form to complete to ensure
their enrollment in the testing section. Particisamere instructed to observe word pairs
presented on the screen and were asked to remémelperfor a later recall test. All word
pairs were presented in black lowercase type ircémeer of a white background for
1,500 ms with a 200-ms interstimulus interval. Adbahally, word pairs contained a
hyphen between each word (e.g., fjords-gnaw) toifsigeparation. Participants viewed
four lists of eight word pairs that consisted obtpure lists (common and distinct) and
two mixed lists of half common and half distinctnds. Participants were shown every
word pair that was constructed from the originalaviists, but in randomized order,
without repeating word pairs that were used iniealists. Once a word pair was used in
a specific list, it was removed from the remainpagyrs in the word pair bank. After list

presentation of the first eight word pairs, pap#cits completed a 30 second distracter
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task in which they were asked to solve simple ardtic problems, and provide the
correct answer on the monitor. Once the distraatsk was completed, participants were
shown the first word from the word pairs and wesked to recall the adjacent word
within 10 seconds. Each list was tested in thetesame order it was presented. After
successful recall of the following word from thesfilist of eight word pairs, participants
then underwent the exact same procedure for thainemg three lists. The first word was

given in all word pairs to maintain possible seaaler encoding.
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Results

Design and Descriptive Statistics

A 2 (word type: distinct versus common) x 2 (tigte: between-list versus
within-list) within-subjects analysis of varianc®NOVA) was constructed with word
and list type as independent variables. Dependeasures consisted of position-cued
recall and total cued recall. Position-cued rewalt measured by evaluating whether or
not participants recalled the correct word in theect position, whereas total cued recall
was measured by scoring all correct recall resporesgardless of correct position.
Justification for the total cued recall scoringssauring the initial scoring of position-
cued recall after noticing participants recalledeat words, but in the wrong position.
Therefore, cued recall success could be evaluhteddh two different processes.
Attention should be given to the position-cued Hestatistics since it is the main focus of
the current study, with total cued recall providamglitional information regarding
overall cued recall success. Means and standascsdar the dependent measures from

each list type are presented below in Table 2.
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Table?2

Descriptive Satistics for Position and Total Cued Recall.

Pure Lists Mixed Lists

Correct Position

Common .13 (.02) .20 (.02)

Distinctive 11 (.02) .14 (.02)
Total Recall

Common .16 (.02) .26 (.02)

Distinctive .18 (.02) .21 (.02)

apParenthetic values are standard errors

Analysis of Variance

For position-cued recall, the 2 x 2 ANOVA produeedignificant main effect of
list type,F (1, 43) = 8.42MSE = .12,p < .01. The results suggest that mixed lisdsH
.17) led to better recall of common and distinctiv@ds than pure listd\{ = .12) of
common and distinctive words. The main effect foravtype was not significant, (1,
43) = 3.80MSE = .07,p > .05, suggesting that common wokdl € .17) and distinctive
word (M = .13) recall did not provide a significant di#ece. Finally, there was a non-

significant interaction between word and list typ€;l, 43) = 1.30MSE = .02,p > .05.

For total cued recall, the 2 x 2 ANOVA confirmedignificant main effect of list
type,F (1, 43) = 11.64MSE = .18,p < .01, which is similar to the position-cued récal

main effect for list type, with total cued havingjlher recall. The total cued recall results
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for list type suggest that mixed listdl € .23) led to better recall of common and
distinctive words than pure lists(= .17) of common and distinctive words. The
increase in recall from position to total cued Hewekes sense considering total cued
recall scoring techniques were less stringent guaition-cued recall, allowing
participants the opportunity to answer correctlyha absence of correct position. A
paired samplestest supports the notion for increase in recalrfiposition cued recall
(M =.15,SD =.12) to total cued recalM = .20,SD = .12),t (43) = 6.52p < .001. The
main effect for word type was not significahkt(1, 43) = .62MSE = .02,p > .05,
suggesting that commoM(= .21) and distinctive wordM = .20) recall was somewhat
equivalent throughout each list type. The intemacfor total cued recall of word and list

type was non-significank (1, 43) = 2.17MSE = .05,p > .05.
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Discussion

The findings of the current experiment are in casitto all the hypotheses
proposed in the introduction. However, the nondigant findings associated with each
hypothesis can provide interesting knowledge tddl@dation of distinctiveness and
memory in cued recall designs. The results revealgignificant effect of list type, which
suggests that mixed lists provided superior resfallistinct and common words when
compared to pure lists. Past research suggestsitkadl lists produce superior memory
in free recall for distinctive items within an ayraf domains such as bizarre imagery,
word-frequency, and orthographic distinctivenesséniel, Einstein, DeLosh, May, &
Brady, 1995; Cox & Wollen, 1981; McDaniel, CahBlugg, & Meadow, 2011).
Hypotheses that were discussed in the introdustiggested that a distinctiveness effect
would arise in mixed lists, but this effect was reastent. Each hypothesis will be
covered in detail to discuss why the distinctiveneffect was absent, in addition to a
discussion on the present significant results adisstypes.

In regards to the attentional hypothesis, it waggated that mixed lists of
common and distinct word pairs would produce antitiveness effect for distinct pairs
due to extra attentional resources attributed ttoographically distinct pairs. In contrast,
the current results suggest that distinctive iteid:ot receive extra attentional resources
in mixed lists. Instead, mixed lists aided in teeall of both common and distinct pairs.
The nonsignificant finding could be related to dgpiated pair frequency of all word
pairs within experimental lists. Therefore, comnaonl distinct words within mixed lists
may have been processed similarly due to the [&vedhir association within lists. A

distinct word pair would not stand out as incongtueithin a mixed list of common
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word pairs with similar pair frequency. Howeverjrpan the mixed lists still differed in
terms of word orthography. Word pairs were operaily defined as distinctive or
common on the basis of word orthography, insteasartl-frequency, which was
equated throughout pairs. Given the distinctiomien the operational definitions of
distinctive and common material in the study, whetuency should not have mattered
in mixed lists since word orthography could be pered as distinctive (Zechmeister,
1969) (e.g., continuous double letters and contigwpuble consonants). Another
assumption could be the absence of item-specificgasing in mixed lists due to equated
pair frequency. In this sense, distinct words wawdtlinduce an exaggerated form of
item-specific processing since all pairs were egpliainstead, relational processing could
be robust due to the fact that all pairs were simii frequency. However, as stated
earlier, frequency was not used to operationalfindedistinct and common items.
Nonetheless, the equated pair frequency in mixatsl tiould explain the absent
distinctiveness effect in mixed lists.

The order-encoding hypothesis also suggestedttetinctiveness effect would
be evident in mixed lists, with pure lists of commymairs being better remembered than
distinct pairs due to serial order increasing refatl processing. This assumption was not
supported since mixed lists produced robust réoatommon and distinct pairs.
However, the order-encoding hypothesis suggestghbanteraction of relational and
item specific processing is present in mixed lsause the common items provide a
general context of the lists, with item specifiogessing being achieved by highlighting
specific properties of items in the lists (i.ethagraphically distinctive pairs). Quite

possibly the interaction of relational and itemafie processing aided in the retention of
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distinct and common words, since relational proogsgrovided the list context, and
item-specific processing highlighted distinct pghsint & McDaniel, 1993).
Additionally, the interaction of relational andmespecific processing may have been
primed by the first word in each pair. In this s&ns common word presented at time of
recall would elicit relational processing for th& kcontext, with a distinctive word
eliciting item specific processing because the watiffer from the context. However, a
true distinctiveness effect was not found in th&edilists with distinct pairs being better
remembered than common pairs, as recent reseasduggested (McDaniel, Cahill,
Bugg, & Meadow, 2011). Pair frequency could havkianced level of recall in mixed
lists, with common and distinct pairs being remeratieequally well in mixed lists when
compared to pure lists.

Finally, the pre-existing association hypothesisrebt produce distinctiveness
effects in pure and mixed lists as previously higgsized. Common and distinct words
were consistently matched on associative strengjtigyair frequency, which suggests
that unusual orthography should produce a distiangss effect in both pure and mixed
lists. Instead, common and distinct pairs weregbegmembered in mixed lists when
compared to pure lists, which differs from the prasting hypothesis. Quite possibly,
equal associative pair strength could have inflednecall of distinct and common
words in mixed lists since there were only fourpaf each pair type, distinct and
common.

Alternative Explanation
The absence of a distinctiveness effect in thel ceeall domain is somewhat of a

conundrum given that the present experiment wasagito past experiments that
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produced a distinctiveness effect in free recatll tognition (McDaniel, Cahill, Bugg,
& Meadow, 2011). The inconsistencies in resultsnffcee recall and recognition to cued
recall highlights differences in experimental desssnd methodology. The cue overload
principle could explain why mixed lists producedteerecall for common and distinct
words when compared to pure lists (Watkins & Wagkit©75). The cue overload
principle hypothesizes that the recall probabihtyargets diminishes as more targets
share similar retrieval cues (Watkins & Watkins)r khstance, pure lists consisted of
eight word pairs of the same word type, commonigtirett, whereas mixed lists
consisted of four common and four distinct pairs.dde hand, the pure lists consist of a
single category with eight pairs that must be st@med retrieved, and on the other hand,
the mixed lists consist of two categories thatloarseparated into distinct and common
on the basis of word orthography. Therefore, whemtiggpants encountered the first
word of each pair in mixed list recall tests, theitrieval cues were allocated to a specific
category. The categorical retrieval technique enbdmecall of common and distinct
words in mixed lists because participants couldrdisnate between stimulus
presentations of the first word in the pair. Intrast, the pure lists could not provide this
level of stimulus discrimination because all retakecues were of the same category.
Patterson found similar results in which recallgaibility from a categorized list
decreased as category size increased (1972). Inteeammain effect for list type, in
which mixed lists produced superior recall for coomand mixed pairs, could possibly
be due to stimulus discrimination by influencelué tue overload hypothesis.

The absence of a distinctiveness effect could ladsmfluenced by a few

limitations of the experimental design. Cued retsdts have been limited to bizarre
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imagery studies in which bizarre and nonbizarreéeseres were used as stimuli, instead
of word pairs (Cox and Wollen, 1981). Wollen andk@aund that nonbizarre sentences
produced better recall of nouns than bizarre seetenThe superior recall of items from
nonbizarre sentences suggests that participants ate to categorically cue and
integrate the first noun and verb within each seregdo the necessary item at time of
recall to make a coherent representation. Bizanéesice items produced a nonsensical
representation that interrupted word integratiod eategorical cueing. Therefore, it
seems that bizarre sentences and distinct word peaduce weak intra-item
relationships, which are necessary to the sucdessed recall tests. In free recall tests,
inter-item relations are concerned with how strgntgms of a single list are related to
each other. Given the differences between intraiated-item relationships, distinct pairs
and bizarre sentences disrupt intra-item relatigsstand inter-item relationships are
only disrupted in mixed lists when unusual matasgancountered within the context of
common material.
Limitations of Methodology

The present study adapted the method and desigifre¢ recall and recognition
study that focused on orthographic distinctiver(®&sDaniel, Cahill, Bugg, and
Meadow, 2011). The first major limitation is theeusf very unusual words within a
population that may not have been exposed to dunhls However, distinctive stimuli
must be used to elicit some form of secondaryritieness. Nonetheless, the
participants that were recruited for the presamdysivere all enrolled in General
Psychology, so their vocabulary may not have beg&msive enough to process and

recall the distinct words effectively in such shamiount of time (i.e., 10 second recall
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period). Another limitation could possibly be tfae of stimulus presentation for the
word pairs. Word pairs were presented at a rafb00 ms with a 200-ms interstimulus
interval, which is equivalent to McDaniel, CahBlugg, and Meadow’s presentation rate
(2011). In future cued recall designs, the presemtaate could be doubled to elicit equal
processing for both words in each pair. Finallgréhwas a mixture of long and short
length words in both types of lists. Word lengthyrhave influenced the amount of time
each participant had to process each pair. For pbearfglue-amplification”, reminder-
refinement” and “rheumatism-afghan” could have eausconsistent processing times.
Therefore, it may be beneficial to increase presgtent rates and control for word length
in future research that is interested in evaluatuned recall.

In sum, the present study has paved new routeghetunderstanding of the
mechanisms behind distinctiveness and memory id oeeall designs. Cued recall in
distinctiveness and memory has shadowed free raedlrecognition studies, but the
present study highlights the importance of cuedlte®lore specifically, cued recall
allows researchers to apply free recall and red¢mgniindings to the cued recall domain
to evaluate if distinctiveness effects are striptigsent in recognition and recall. The
results have also been beneficial in understanthi@gnteraction of encoding and
retrieval mechanisms for distinctive material ire@designs. All word pairs were
encoding equally well, with retrieval techniquedaing some sort of categorical recall
if two separate categories were present. Futuearel could use word frequency and
familiarity as independent variables to evaluatethbr or not distinctiveness effects are
influenced by associative word frequency and faaritly in cued recall designs.

Moreover, research could analyze the influencegoaiieal cueing has on the retention of
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distinct and common material. Overall, it is unforate that a distinctiveness effect did
not arise in the present study, but the study leas Ihelpful in understanding alternative

explanations such as the cue overload principleagsdciative pair frequency.
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Appendix A

Complete Word Bank

Orthographically Common

Orthographically Distinct

abstain afghan
almond alfalfa
amplification asphyxiation
arcade asylum
bison calypso
cedar crypt
cookie czar

cube epoxy
eraser flords
flank gnat
glacier gnaw
glue gypsum
grit hyena
harp hymn
kennel khaki
kidney knoll
leaky llama
lens lymph
loser lynx
mentor methyl
parachute phlegm
pawnshop physique
postmark pneumonia
probate ptomaine
refinement rhetoric
reminder rheumatism
ruler rhyme
setter sphinx
shank suede
sleet svelte
tram tsar
trinket typhoon
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Appendix B

Word Pairs

Orthographically Common

Orthographically Distinct

pawnshop-cookie
eraser-kennel
abstain-cube
lens-sleet
setter-kidney
flank-ruler
almond-postmark
tram-harp
cedar-leaky
amplification-reminder
mentor-trinket
loser-refinement
shank-glacier
arcade-grit
probate-glue
parachute-bison

svelte-rhetoric
hymn-suede
lymph-rhyme
physique-gnat
phlegm-methyl
lynx-pneumonia
crypt-llama
fjords-gnaw
czar-calypso
khaki-epoxy
knoll-tsar
alfalfa-hyena
typhoon-sphinx
rheumatism-afghan
asphyxiation-ptomaine
asylum-gypsum
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