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Abstract

Studies of derived relational responding and stim@quivalence that examine the acquisition oftatyi
stimuli into existing classes suggest that clatisgtsare more emotionally salient facilitate thgusition of novel
members. This study examined the hypothesis thabpal distress would create facilitated acquisitioderiving
relations between two arbitrary stimuli and onespaeally distressing stimulus. Transformation ofdiion was also
measured via self-report. No facilitated acquisitéffect appeared, but transformation of functiaswnore
pronounced in the distressed group. These findinggest that transformation of function is possitgéore the
relations are fully derived and facilitated acqtiigi only occurs in particular behavioral contexts.

Keywords: derived relational responding, faciktacquisition, transformation of function, disestimulus
equivalence

Stimulus events often organize behavior in the mtxsef a direct learning history with that
particular event. Many studies have examined ittliearning such as derived relational responding i
matching-to-sample procedures and determinedhbgirocess of relating develops at approximatedy th
same time as language (Devany, Hayes, & Nelsorg;19gkins, Hayes, & Hayes, 1993). Because of
this relationship with language in combination witle success of stimulus equivalence in the tegatfin
reading and language, it has been posited as ahe bfsic elements of human language and cognition
(Hayes, Barnes-Holmes, & Roche, 2001). Thus, rebeas have begun to examine the effects of
including words and stimuli with pre-establisheddtions, based on assumed contact with the social
verbal community, into equivalence procedures.ds wuickly determined that these stimuli impact the
formation of equivalence classes. This seems tpdram three ways: (a) inhibition of formation, (b)
rigid inflexibility of classes, and (c) facilitatextquisition.

Inhibition of Class Formation. Stimuli that evoke certain emotional responsesaasociated with
inhibition of class formation, when training thasild produce classes of all meaningful stimugiigen.
For example, Plaud (1995) found that the formatibsnake classes was inhibited in individuals sith
snake phobia, but the formation of flower classas not. More specifically, conditional discrimircats
were trained that produced equivalence classes@albsnake words (Cobra-Rattlers-Python) or all
flower words (Yucca-Daffodil-Crocus). Fear relevatituli produced inhibition of equivalence
responding in anxious individuals; however, nontang individuals were not inhibited in equivalence
responding for either snake or flower class. Irtfohiwas also noted when equivalence training
procedures were intended to create classes beseaenlly explicit stimuli (Plaud, Gaither, Franklin
Weller, & Barth, 1998). Both these studies examitiedability of individuals to form equivalence st&s
in which all stimuli had similar functions. Inhiiwh was noted when all the stimuli in the class had
stimulus functions that evoked emotional respofsesually explicit stimuli and snakes for snake
phobics).
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Rigid Inflexibility of Classes. Experimental procedures designed to produce algrige classes
containing one member from two different pre-expemntal equivalence classes show an inability of
these classes to merge, demonstrating the inflayibf classes of stimuli that evoke pre-experitatn
emotional responses. This is the counterpart ofnthensitivity seen in rule-governed behavior
(Matthews, Shimoff, Catania, & Sagvolden, 1977). &ample, Watt, Keenan, Barnes, and Cairns
(1991) trained equivalence relations between Nanthésh Catholic names, nonsense syllables, and
Northern Irish Protestant symbols to individualshwaither a Protestant or Catholic upbringing from
either Ireland or England. Participants from Northieeland, where conflict between the Catholicd an
Protestants is ongoing, were unable to form eqgeinad classes including both a Protestant symboaand
Catholic name, but the English participants reaftityned these classes. The authors suggest that the
prior social learning of the participants interfésgith the ability of individuals to form these égalence
relations.

Leslie, Tierney, Robinson, Keenan, Watt, and Baui®93) tested the effects of pairing
threatening situations, nonsense syllables, aratate state adjectives in a MTS procedure in asxiou
and non-anxious adults. All non-anxious particiggotmed equivalence classes that included one
stimulus from each set; however, the anxious inidials did not form equivalence classes given theesa
amount of training. The authors attributed thiged&nce to previously established behavioral retesti
interfering with the emergence of equivalence ietet in the laboratory.

Moxon, Keenan, and Hine (1993) trained relatiortsvben three traditionally male occupations
and nonsense syllables and between nonsense sglktd three female names. During testing for
equivalence class formation, a novel stimulusnaale occupation, was included among the male
occupation stimuli. This disrupted responding fottbmales and females, but to a greater exterihéor
male participants. This was attributed to the fhat males exhibit a higher incidence of gendeg-rol
stereotyping than do females. Barnes, Lawlor, Sspeeid Roche (1996) examined the differences
between responding on tests of equivalence in MbBegalures designed to train relations between the
participant’'s own name and the word ‘able’ in mjldhentally handicapped children and normally
developing children.

Barnes et al. determined that the mildly mentadipdicapped children were more likely to chose
their own name in the presence of the word ‘slovérethough they had been trained that both their ow
name (Al) and the word ‘able’ (C1) went with a nemse syllable (B1) and that both ‘Val Jones’ (A2)
and ‘slow’ (C2) went with a different nonsense algle (B2). This finding was attributed to social
learning history rather than an inability to forguévalence relations, as all participants were ireguto
pass a preliminary task in which arbitrary stinmdire used in order to be included in the analysis.

Merwin and Wilson (2005) extended the results ainBa et al. (1996) by examining equivalence
responding in normally functioning college studamigorting either high or low self-esteem and disir
Merwin and Wilson determined that participants wéported low esteem and high distress were less
likely to form equivalence classes that includethtmself-referring (me, myself, I) stimulus and th
words ‘worthy, complete, competent’ whereas partiois with high esteem and low distress were more
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likely to form these relations but less likely o relations between ‘me, myself, I' and ‘defidien
broken, undesirable.’

The above studies focused on the effects of ctassation including stimuli that the participant
had a pre-experimental history that supported medipg in opposition to the experimentally trained
classes. These studies each demonstrated part&ipebility to form classes containing opposing
stimuli. Peoples, Teirney, Bracken, and McKay (199&erimentally demonstrated this difficulty to
merge stimuli with opposing meanings into equivaetenlasses. All twelve participants in the Peoptes
al. (1998) study had difficulty forming equivalenedations between one stimulus that had been
classically conditioned to have a “bad” meaning and that had been classically conditioned to laave
“good” meaning.

In sum, most studies of equivalence or derivedimlal responding examining the inclusion of
meaningful stimuli that are relevant to the histofyhe participant have included stimuli assuneedd
oppositional and part of pre-experimentally estigd equivalence classes (Barnes et al., 1996Gelets|
al., 1993; Merwin & Wilson, 2005; Moxon et al., IB9Vatt et al., 1991). The results of these studies
show an inability of meaningful, relevant stimuirmerge two classes of pre-experimentally important
classes. This inhibition has been suggested amporiant factor in clinical and social problemsisas
anxiety (Leslie et al., 1993), social discriminati@Vatt et al., 1991), gender role stereotyping Xbtoet
al., 1993), self-esteem (Barnes et al., 1996),distgess (Merwin & Wilson, 2005). Given this rigyi
and relevance to clinical and social problemss itriportant to examine how this type of class forms
Preliminary research into the formation of thedaust classes has suggested facilitated acquisifion
novel members into classes with emotionally salient iim

Facilitated Acquisition. Wilson (1998) trained participants in three coiadial discriminations
(A-B, A-C, A-D) in which A, C, and D stimuli weretlaitrary stimuli (nonsense shapes) and B stimuli
were words representing substance use (B1; icmhal, beer, whisky, wine), nature (B2; i.e., spafr
leaf, forest, grass), or illness (B3; i.e., cansear, mucus, scalpel). Participants were theedest the
derived relations (B-C, C-B, C-D, D-C, B-D, D-B)eBults showed that substance abusers formed
equivalence classes more readily if a drug relesamulus was included versus other words. In other
words, the inclusion of a drug relevant stimulusli@ated the acquisition of new arbitrary stiminio
equivalence classes for substance abusers. Tiheisgh were replicated in a college populationgisin
academic distress relevant stimuli (Adcock etialpress). Results showed that students with |@grede
point averages (GPA) formed classes with the acaddistress relevant stimuli that were much more
robust than either arbitrary class and that indisld with lower GPA reported significantly moretdiss
than those with higher GPAs.

Transformation of Stimulus Functions

A plausible explanation for facilitated acquisitiethe transformation of stimulus functions
throughout equivalence classes. A stimulus fundgdhe effect that a stimulus has on behaviomof a
organism or describes the relationship betweestihmilus and behavior. Research on transformation o
stimulus functions has demonstrated that clasgicalhditioned functions (i.e. shock) can transfer

through relations to evoke responding to stimulieredirectly paired with the unconditioned stimulus
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(Dougher, Augustson, Markham, Greenway, and Wuylf€&®4) as well as that sexual excitation (Roche
& Barnes, 1997), preference for soft drinks (BarHedmes, Keane, Barnes-Holmes, & Smeets, 2000;
Smeets & Barnes-Holmes, 2003), and mood statesi¢Bdiolmes, Barnes-Holmes, Smeets, & Luciano,
2004) transfer or transform throughout equivalesiasses or derived relations.

The Current Project

Research clearly shows that stimuli indirectly teeto aversive events can take on the functions
of that event. By extension these indirectly relagmuli can develop control over behavior. Astsut
becomes important to know how these classes otistiorm and if existing properties of the stimuli
impact future equivalence class formation. To exanthis issue, participants were given a MTS
procedure that trained conditional discriminatighsB and A-C), and then tested for the derivatién o
equivalence relations (B-C and C-B). ‘A’ stimuli sgearbitrary shapes. ‘B’ stimuli were words (B1 =
personally relevant negative content words, B2 regal hegative words, B3 = neutral words). ‘C’
stimuli were nonsense syllables. Given this prearathe current study aimed to test three hypehe
First, it was hypothesized that classes contaisiimguli that are personally relevant to the paptcit
(B1) would acquire new members more readily thassgs containing general negative or neutral
stimuli. Second, it was hypothesized that participavith high levels of distress would show more
facilitated acquisition (i.e., higher accuracy}lie personally relevant class than the other ciaaigd
more than the participants with lower levels otmiss. Finally, it was hypothesized that arbitrstignuli
related to the personally relevant content wordaldishow greater transformation of stimulus funetio
than general negative words or neutral words.

Method
Participants

Three hundred sixty one participants were recruitaoh undergraduate courses at an urban
university in the Midwestern United States. Eacluent received course credit for participation. The
mean age of the sample was 20.90 (SD = 4.93). 8esgenpercent of the sample were female (n=275),
22.40% were male (n=81), 83.90% were Caucasian0@i=3.20% were Asian or Pacific Islander
(n=26), 5.30% were African American (n=19), and0%®were Hispanic or Latino (n=7). Ninety-five
percent of the samples were single (n=343), 3.0@¥%ewarried (n=11), 1.70% were divorced (n=6), and
0.30% were widowed (n=1).

Materials

Demographics Questionnaire. The demographics questionnaire consisted of quessissessing
age, race, and socioeconomic status.

Outcome Questionnaire. The OQ-45 is a 45-item questionnaire that measyieptoms of
anxiety and depression, interpersonal functionemgl social roles with higher scores indicating bigh
levels of distress (Lambert, Hansen, Umpress, Lan®é&iishu, & Burlingame, 1997). Items are
answered on a 5-point likert scale from “never"dabmost always.” It results in three subscale ss@ed
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an overall distress score. The clinical cut-offredor the OQ-45 is 63. The overall score was usedis
study as the screening measure (see Screeningrsbetow).

Test for Simulus Functions. Before and after the MTS procedure, participargsavasked to
complete a paper-and-pencil test for stimulus fenctThis 36 item form asks the participant to r@te a
five-point likert scale) each stimulus presentethinMTS procedure on 4 different domains: (a)
pleasantness, (b) meaningfulness, (c) familiaaibhd (d) emotionality from “very” (1) to “none” (5Jhe
measure results in twelve scores, one for each iidimraeach of the three equivalence classes
(PERSONAL, NEGATIVE, NEUTRAL). For ease of interpmdon, each item was reverse scored so that
higher scores represented a stronger stimulusiimdhis measure was given before and after the
experimental procedure to determine if transforaratf function has occurred during the experimental
procedure.

Positive And Negative Affect Scales (PANAS). The PANAS is a 20-item self-report measure of
positive and negative affect (Watson, Clark, & &g#n, 1988). It measures the range of positiveiaffe
from enthusiasm and activation to sluggishnesdethdrgy and the range of negative affect from
subjective distress and aversive arousal to calenaed serenity. Items are answered on a 5-port lik
scale from “very slightly or not at all” to “extresty.” It results in two scores, one score for eguisitive
and negative affect. Both positive and negativedcfécores were examined in this study. The PANAS
was given before and after the interview (describeldw) to detect changes in mood attributabldéo t
interview.

Procedures

This project was reviewed and approved by thetltinal Review Board at the University of
Wisconsin-Milwaukee. All participants were exposedhe elements of the experiment in the same prder
screening, interview, experimental task, and déhge

Screening. All participants completed a packet including Bemographics Questionnaire and
OQ-45. Three hundred fourteen students complee®®-45 (M = 50.98; SD = 19.96). Participants
determined to be experiencing either high (top 2684pw (bottom 25%) distress as measured by the
0OQ-45 were contacted for further participationhiststudy. High (HD) and Low (LD) Distress Groups
were created using cut-off scores based on datatezpfrom a Midwestern samplel = 45.63;SD =
23.21; Lambert, et al., 1997). The HD Group wagsliregl to score above 58, and the LD Group was
required to score below 33.

Sixty participants met the screening criteria amdeabrought into the laboratory to complete the
second portion of the study. Thirty were in the BBup (OQ-45M = 78.30,SD = 17.43) and 30 in the
LD Group (OQ-45M = 25.13,9D = 6.79). The mean of the HD Group was 15 pointssalthe clinical
cut-off score, thus this group was highly distresse

T-tests or Chi-square analyses were conductedtahie between group differences on each of
the demographic variables. The mean age of the HiDwas 21.67, slightly higher than the LD Group
at 19.70, but this difference was not significar{§8) = -1.843p = .070. Gender was similar HD and LD
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Group,y % (1,N = 60) = .373p = .542, as was the ethnic makeyp(4, N = 59) = 2.184p = .702, and
marital statusy * (1, N = 60) = 3.158, p = .076. The differencedparted income was significantly
different,y 2 (4, N = 60) = 9.828 = .020, but the median response for both groupstheless than
$20,000, and both groups reported equally that samether than themselves provided over half their
income,x ? (1, N = 60) = .271p = .602. The HD Group had significantly more repat mental health
care than the LD Group,? (1, N = 60) = 13.017% = .000, but may be expected given the cut offezor
used to form the HD Group.

Interview. An experimenter blind to group status interviewegh of the 60 participants to
identify particular stressors. Each participant wasrviewed in the same manner: the experimeader (
described the importance of the study, (b) expththat all people experience things in their litlest are
distressing/upsetting and experience anxiety ara¥pression, and (c) asked them about particulaggh
with which they were presently struggling. The égethoughts, and feelings with which the partioipa
reported struggling were each summarized into glesword or phrase, the accuracy of which was
confirmed with the participant to be used in theS/&sk. Following the interview, the participanaig

Table 1.

Stimuli used in this srudy,

Equivalence Class

Personal (1) Negative (2) Neutral (3)
A
Words agreed upon Angry Red
B with the participant Sad Green
during the interview Nervous Yellow
C RIH CuUG FOB
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completed the PANAS (at this moment version) t@drine if the interview caused a change in mood
and affect.

Simuli. Nine stimuli were used in the study (Table 1).s4imuli were contained in a 175 mm X
175 mm box presented on the computer screen. BetA tand C stimuli were arbitrary stimuli with
which it was highly unlikely that the participartad any pre-experimental history. The A stimuli gver
nonsensical shapes that were created by the aiitheIC stimuli were nonsense syllables generatead by
nonsense syllable-generating program created inaglidt Visual Basic 6 by Dermot Barnes-Holmes.
These stimuli should not have evoked any emoticesgionse from the participant, and it was deterdhine
using the Test for Stimulus Functions that theyrditl Table 2 shows the median responses fromréne P
Experimental Test for Stimulus Functions. The Ensti were words with which the participants were
familiar. B1 was the set of words agreed upon Withparticipant during the interview process andl wi
be identified as PERSONAL in the remainder of taper. B2 was a set of standard negative emotion
words and will be called NEGATIVE for the remainagéithe paper. B3 was a set of color words and will
be called NEUTRAL for the remainder of the papearéwas taken to insure that none of the words from
the PERSONAL and NEUTRAL stimuli overlapped. Howewen occasion participants did confirm that
one of the words included on NEGATIVE was to bduded on PERSONAL, and this word was
removed from NEGATIVE and replaced with one of thidowing general negative emotion words:
anxious, angry, sad, afraid, frustrated, nervoapressed, lonely, unhappy, guilty.

Experimental Task. Participants completed a computerized MTS procethaktrained two
conditional discriminations (A-B and A-C) using at feedback (“Well Done!”) as the reinforcer
presented on a FR1 schedule and tested for theatleri of equivalence relations (B-C and C-B). All
instructions, conditional discrimination trainirand equivalence testing was presented on a PC ¢empu
using Microsoft VisualBasic.Net programming.

All participants completed three practice trialédbe beginning the conditional discrimination
training. Practice trials were used to familianmseticipants with the MTS task. They were precelied
these instructions:

HELLO. Thank you for taking part in this experiment. Your instructions are very simple. One box will be
displayed at the top of the screen and three along the bottom. You must choose one of the three along the
bottom. Click on the PRACTICE button below for a few examples.

The practice trials used nonsense syllables asiltiRigure 1 provides a graphical depiction of wha
participants saw on the computer screen during@xperiment. Upon completion of the three practice
trials, the following appeared on the screen:

WELL DONE! During some trials you will receive feedback. During othersyou will not. These tasks
might be confusing at times. Just do the best you can. Try to make the correct choices throughout the
experiment whether you are being told you are choosing correctly or not. Work through the trials as
quickly as you can. To begin click on the BEGIN EXPERIMENT button bel ow.
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Table 2.

Pre-Experimental Test for Stimulus Functions Data

Pleasant Meaningful Familiar Emotional
‘\\ A little Neuwtral Neutral Neutral
~ \
Neutral Not Un-familiar Neutral
Un-pleasant Not Un-familiar Neutral
CUG Neutral Not Un-familiar Neutral
EIH MNeutral Not Un-familiar MNon-emotional
Neutral/
JOZ Neutral Not Un-familiar

Non-emotional

During Phase 1 participants were trained to pickidtus B1 from an array containing all B
stimuli, given Al as a sample, B2 given A2, andgd&n A3. There were nine trials in each trial liioc
each stimulus was presented as the sample thres tioring each trial block. Trials were presented i
random order. Participants were required to cdyreaatch all three ‘A’ sample stimuli to their agised
‘B’ comparison stimuli (A1-B1, A2-B2, A3-B3) beforaoving on to the next training phase. Upon
reaching the criterion responding level (100% ob&ect responses out of 9 trials) in Phase 1, the
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participant moved on to Phase 2, which trainedttA'C’ conditional discriminations. Phase 2 was
identical to Phase 1, except that ‘C’ stimuli wased as comparison stimuli. Phase 3 involved aafix
all trials from Phases 1 and 2 presented in ranoloiar. Each trial type was presented twice fortal tof
12 trials in each trial block. Participants wergquieed to correctly match 10 out of the 12 tridifter
reaching the criterion responding level on phagm8jcipants were exposed to testing for equivaden
class formation.

Thirty test trials were conducted in random oraetesst for derived relations between the B and C
stimuli. During testing, each ‘B’ stimulus was peated as the sample five times with the ‘C’ stimuli
presented as comparisons. Likewise, each ‘C’ stimulas presented as the sample five times with the
‘B’ stimuli as comparisons. When the 30 test trimbye completed, the following message appeared on
the screen:

DONE! Thank you for your participation in this experiment. Please contact the experimenter for the final
guestionnaires and a debriefing about the experiment before you go.

When the participants completed the MTS procedhss, again completed the Test for Stimulus
Functions. The experimenter then debriefed themcatidcted information necessary for reporting &xtr
credit to their professors before they exited die |

Results

Three hundred sixty-one screening packets werenadito the lab for analysis. Of the 361
participants who completed the screening measli&smet distress criteria for inclusion in the
experiment. Sixty participants, thirty in each gést group returned to the lab for completion ef th
experimental procedures.

Mood and affect changes following the interview process. The participants’ mood changes
during the interview process were of interest duthé fact that level of distress was an independen
variable in the analyses. If the participants’ levaf distress varied after the interview procésgas
suspected that the interview induced a particulaodrstate. A decrease in positive affect or areiase
in negative affect following the interview processild indicate that the interviewer successfully
captured a personally relevant stressor to be asd¢ide PERSONAL stimulus. Also, affect was evaltiate
to determine if levels of distress changed difféedly for the distress groups. There are two reador
evaluating differential changes in affect. Firbhegative affect changed differentially betweeougrs
this may indicate that state distress caused ffex@hce in task performance, rather than moreailob
distress as measured by the OQ-45. Second, thigieleuld indicate between group differences iaxcla
formation that are not accounted for by distressigr Therefore, it was considered that affect shoel
further evaluated as a covariate in the main hygm#testing. Thus, PANAS scores were compared via
(distress group) x 2 (pre/post) mixed ANOVA to deime if the interview process had an effect on the
individuals’ affect. For Positive Affect, a sigrdfint interaction between time and distress group wa
noted, F (1, 58) = 4.489, p = .03§,= .118, indicating that the groups’ positive affesanged
differentially following the interview. Paired safap t-tests indicated that the HD Group signifibant
decreased in positive affect following the intewjé (1, 29) = 3.680p = .001, but the LD Group did not,
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t (1, 29) = -.446p = .659. For Negative Affect, there was a significanain effect of group, F (1,
58)=39.435, p=.000y* = .405, and time, F (1, 58) = 6.898 .011,n* = .106, indicating that the HD
group reported more negative affect than the LDurand that for both groups negative affect ina@das
following the interview. In sum, the interview effed affect for both groups. Negative affect insesh
for both groups, but positive affect changed ddferally for the groups. Positive affect increased
nonsignificantly in the LD Group, but decreaseddigantly for the HD Group. Because negative affec
significantly increased across groups, it was assutimat the interviewer was successful at sumnmayizi
participant distress for inclusion in the experim@ecause negative affect did not differentialhange
across distress groups, it was not deemed necessstatistically control for the state negativieaf in
subsequent analyses.

To test the effects of distress on responding aatasses of stimuli, a 2 (distress group) x 3
(equivalence class) mixed ANOVA with Bonferroni mations was conducted with the number of
correct responses on testing trials as the depénddable. No significant effects were detected;
however, there was a trend toward a main effegraiip, suggesting that the HD Group had more
difficulty overall in forming equivalence class&s(1, 59) = 3.500p = .063n? =.058. These results fail to
support both Hypothesis 1 and 2. No significanfiedénces between classes were detected in number
correct on the equivalence testing trials, indigathat people did not derive relations more rgadhen
personally relevant stimuli were included. No siigaint interaction between class and group was
detected, indicating that people with high distrdisisnot form equivalence classes with personally
relevant stimuli more readily than those with loistess.

Because there was a trend toward the HD and LD garparforming differentially on the test for
equivalence, it was hypothesized that the groupsdiifer on their reported stimulus function.
Therefore, the test for stimulus function was agaeiamined using 2 (distress group) x 2 (time) gl&3s)
mixed ANOVA's for each of the sub-scale scores. Booni corrections for the family of ANOVA's
reset the alpha levels to .0125. Below, resultsifeach of the “function” variables are discussed.

Emotional. There was a significant main effect of time, F58) = 27.703p = .000,n* = .323,
indicating the emotional functions of all stimulkelasses increased significantly following the
equivalence training in both distress groups. Thae a significant main effect of group, F (1, 58)
14.040,p = .000,1* = .195, indicating that the HD Groull & 10.14,SE = .29) reported significantly
more emotion overall than the LD Groug € 8.61,5E = .29). There was a significant main effect of
class, F (2, 116) = 32.968= .000,1° =362, indicating that there were significant diéfieces between
the classes. Pairwise comparisons with Bonferromections were examined to determine the
differences between classes. The emotional functidhe Personal Clasd(= 10.07,9D = .21) was
significantly greater than both the Negatii £ 9.62,9D = .22),p = .013, and the Neutral Class& (
=8.44,9D = .27),p = .000. The emotional function of the NegativesSlavas also significantly greater
than the Neutral Clasp,= .000.

These results show that the interaction betweea éind class was significant, F (2,116) = 5.508,
p =.011,1%=.087, indicating that the classes changed difféally over time. Paired samples t-tests
were conducted to determine if each class diffadss time. Results indicated that there were
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significant increases in emotional valence oveetfor the Personal Class, t (1, 59) = -5§95,.000, and
Negative Clasg,(1,59) = -4.523p = .000, but not the Neutral Clasg1, 59) = -1.634p = .108. The
interaction between class and group, F (2, 11646 Bp = .0441> = .056, fell just below the
significance level, but trended toward indicatihgttthe distress groups responded differentialty pe
class. The interactions between time and grouft, Bg) = 2.68p = .108,y° = .044, and time, group and
class were not significant, F (2, 116) = .95, .3831? = .015.

Pleasant. There was only a significant main effect of cJds$2, 116) = 23.017H = .000,7° =
.284. This result was to be expected, and it indsthat the stimuli were differentially pleasdrairwise
comparisons with Bonferroni corrections were conedcevealing that the Negative class£ 7.14,SE
= .158) was significantly less pleasant than thsdéteal V1 =8.37,5E = .244),p = .000, or Neutral\]
=9.16,SE = .277),p = .000. However, the Personal and Neutral cladsksot differ significantly on
pleasant functiom = .096. There was no significant main effect ofdj F (1, 58) = .263 = .6101° =
.005, or group, F (1, 58) = 2.0565 .157,1n° = .034. There was not a significant interactiotween time
and distress, F (1, 58) =1.7¢8= .188,1? = .030, class and distress, F (2, 116) = .p34,4581° =
.012, time and class, F (2, 116) = 2.276, .118,112 =.038, or time, group, and class, F (2, 116)894,
p=.163n° =.032.

Meaning. There was a significant main effect of time, F§8) = 66.399p = .000,n* = .534,
indicating that meaning of the stimuli significgnihcreased following the MTS task. There was also
significant main effect of group, F (1, 58) = 1384p = .001,n* = .189, indicating that the HD Group
reported more meaning across all stimuli than lagditD Group. There was a significant main effect of
class, F (2, 116) = 30.578= .000,1* = .345. Pairwise comparisons with Bonferroni ccticns were
conducted and revealed that the Personal (lssl0.82,SE = .223) was significantly more meaningful
than the NegativeM = 9.53,SE = .224),p= .000, or Neutral\l =9.28,SE = .239),p= .000, Classes, but
the Negative and Neutral Classes were not sigmifigalifferent than each othgr= .720. In sum,
meaning of the stimuli in the respective classesghd following the MTS task, the meaning of the
stimuli were different per class, and the meanihipe stimuli were more meaningful to the HD group
than the LD group at both time points. There waresignificant interactions detected between ting an
group, F (1, 58) = 2.68@= .107,n° = .044, class and group, F (2, 116) = 1.324,.324,1* = .019, time
and class, F (2, 116) = .34#= .7061°> = .006, or time, group and class, F (2, 116) 7,03 .9621° =
.001.

Familiarity. A significant main effect of time, F (1, 58) =4.326,p = .000,n* = .727, was
revealed, indicating that the participants’ farmitiawith the different stimuli increased followirtge
MTS task. There was a main effect of class, F {B) ¥ 37.412p = .000,n* = .392. Pairwise
comparisons with Bonferroni corrections were conedceevealing that the Personal clags{11.85,SE
= .213) was significantly more familiar than thegdéve M =10.47,SE = .210),p = .000, or NeutralN]
=10.73,5E = .247),p = .000, but the Negative and Neutral Classes wetsignificantly different than
each otherp = .348. There was no significant main effect stidiss group, F (1, 58) = 5.0565 .028,n°
=.080. There were trends toward interactions betwatass and distress group, F (2, 116) = 4285,
.017,1% = .069, and time and class, F (2, 116) = 3.§37,036,1 = .059, indicating that the distress
groups may have responded differentially to thegtiiand that the classes may have changed
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differentially over time. Also, there were no sifigant interactions between time and distress,,B8) =
3.708,p = .059,n” = .060, or time, group and class, F (2, 116) 2@, = .101,n° = .040. These data
suggest that the inclusion of distress group ihéoanalyses was not helpful in detecting changes or
differences in the data. No results from the ihiat of hypothesis 3 were changed when distremspg
was added as a factor. Participants with varyingl&eof distress reported only Emotion and Meaning
functions differentially.

Discussion

Previous research in the area of derived relatimsdonding has suggested two factors that may
be important in the formation of equivalence clasga) the participants’ level of distress andtfig)
relevance of the stimuli to the individual. The g®rt study sought to explore how these proposedréac
impacted the behavior of relating.

It was hypothesized that the content of the wardbee word sets would have an effect on
responding such that stimuli, which were personalgvant to the individual, would acquire novel
members to its class more readily than the gewyanatjative emotion words or the neutral words.
However, no effect of content of the word sets erivihg relations was found. These results are
inconsistent with previously reported results. Bétiison (1998) and Adcock et al. (in press) repabrte
facilitated acquisition of the personally relevanhinulus class by participants who were in treatnhien
substance abuse or struggling academically, raspictReasons for the failure to replicate the
facilitation effect with personal stimuli are unatan the current study. One possibility is thaidgts in
which a facilitation effect was found studied tlifeet in specifically distressed populations withraili
linked directly to the specific domain of distreBscontrast, the current study examined more ggner
distress, not a particular behavior problem. Adisuesults may suggest that facilitated acquisiuith
personally relevant stimuli only occurs within ttentext of a well-defined and specific area ofréiss
(Wilson, 1998; Adcock et al., in press).

Not all studies have suggested that high distrasithtes acquisition. In fact, other studies have
reported decreased equivalence class formatiolmical populations such as anxious individualsdies
et al., 1993), phobics (Plaud, 1995), and thoshk leitv self-esteem (Merwin & Wilson, 2005). Although
the current study failed to replicate this inhibjteffect with generally distressed individualdrend in
the direction of supporting such findings was found

One possible explanation for emerging differenaesguivalence class acquisition is the
differential transformation of stimulus functionsrass HD and LD Groups. If the HD Group experiences
more distress when presented with the stimulus,hbightened level of distress may decrease flayibi
in responding. Thus, participants experiencing tgrdavels of emotionality when contacting the now
aversive stimuli may simply have been making asasp to remove the stimuli from the screen rather
than responding based on previously trained relatio

To further explore whether changes in stimulus fians due to the MTS procedure led to
facilitated or inhibited acquisition, participamtere asked to rank how pleasant, meaningful, famili
and emotional each stimulus was both before amd tife MTS task. If it is possible that emerging
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changes in stimulus functions led to facilitatedniibited acquisition, two finding should emergérst,
the functions should transform differentially ac@soups, and second, changes in function should
significantly correlate with accuracy on the eqigwnae test. Although emotional, meaning, pleasard,
familiar functions transformed through classes tugaining, it is interesting to note that these
transformations of functions did not occur differalty across groups.

Likewise, only one of the correlations between gtim function and accuracy on the equivalence
test was significant (see Table 3). Combined, theselts suggest that the change in stimulus foncti
was not related to task performance in this sanipies finding is interesting because equivalenessl
formation has been defined by some researchergeammbination of certain elements including
symmetry, transitivity, and the transformation tfnsilus functions (Hayes, et al. 2001). Given this
definition, it is difficult to understand how stithus function could change independently of the
appearance of transitive relations.

Table 3.

Correlations of Function Ratings and Number Correct on Equivalence Testing Trials.

Stimulus Function Equivalence Test

Emotion Pleasant Meaning Familiar  Personal Negative Neutral

Emotion — -.039 Sle** 059 75 015 043
Pleasant - 106 -.035 -.176 -. 182 -.209
Meaning - 262* 149 060 013
Familiar - 155 200+ 045
Personal -~ 74 620
Negative - LG0T
Neutral -

p<.05 **p< 0l

Limitations and Future Directions

Although this study attempted to clarify issuedwitspect to equivalence class formation, there
were a number of limitations. First, distress wasasured at a variable time prior to equivalencsscla
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formation testing. The OQ-45 was given as a patkbe completed at the participants’ leisure and we
cannot be sure that it was returned to the lab idiately upon completion. Given this, scheduling and
other issues may have extended the time betweepletiam of the OQ-45 and laboratory testing. The
0Q-45 is intended to measure distress within 2 wetlkis care must be taken to consider that
participant’s level of distress may have changéar po entering the lab. However, immediately upon
entering the lab, the participant completed the RSNising the at the moment version of the instomndi
to determine the participant's mood and affect. g Affect scores from the PANAS were
significantly correlated with OQ-45 scores (r =858 = .01), thus it is likely that the HD Group remaah
distressed, and the LD Group remained non-distdeddes limitation was further explored by re-rumgi
the main analysis of variance with the post treatmegative PANAS score as a covariate. When this
was done, none of the results differed from thginal analysis. However, the OQ-45 is designed to
measure distress over the past two weeks, notlistiess, and the PANAS used in this study wag onl
designed to measure levels of affect in the monieist.expected that the individuals continuingeport
high levels of negative affect possibly exhibitéstiess as a trait, thus future research couldetamine
the issue of state verses trait forms of distressita effect on derived relational responding. The
participants with state forms of distress due toedife experience may have made the results of the
current research somewhat unclear.

Another limitation of this study was the focus otiegnal validity, which in turn sacrifices the
internal validity with respect to two main studgrits. First, the study stimuli were participant @ms
words that described personal struggles, rathertbee experimentally determined function. Ne>are¢h
were possible effects of social desirability andezkmenter bias on stimulus choice. Experimenters
interviewed each participant and summarized evémesights and feelings occurring for the partictgn
that time in their lives. It is possible that cartpeople did not feel comfortable enough to sdeaddy
with the experimenter about truly distressing esentheir lives, and this could have affected the
experimenter’s ability to adequately choose thetrdissressing personal stimulus. The choice ofka le
than adequate personal stimulus could have affétedesults of the content of the stimulus testufe
research could address this limitation of the eurstudy due to human interaction by using only the
negative emotion words and comparing them to bethral and arbitrary class formation. Another
possible alteration of the current study woulddddtermine if there are differential acquisitiates of
positive verses negative emotion words to arbitcdmgses of stimuli. This would allow further eation
of the role of content in derived relational resgioig without the potential for human error.

Additionally, many of the participants in this syustored perfectly on the test for equivalence
class formation. This ceiling effect may have bgencause for the null findings of class differencio
explore the possibility that removing the particifsawho scored perfectly on the equivalence test, t
first two hypotheses were tested again withoutdtsabjects included. Results indicated that the
exclusion of the perfect responders did not impaetearlier conclusions. However, more participants
from the HD Group were excluded, thus making unkgadances in the groups. Thus, future research
may address the ceiling effect by limiting the nembf training trials, for example, by removing the
mixed training (AB, AC) trials, as limiting trainjnshould produce more variability in responding on
testing trials. Another possible solution wouldtbedd more testing trials yielding more resportees
examine, thus adding variability. Finally, to fuetraddress the unequal variance related to nunfiber o
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participants deriving relations, intellectual capacould be measured and controlled for in future
research to insure that intelligence is not cregte difference or lack thereof.

Conclusion

More research is needed to determine the differ@mdbles that support and maintain verbal
learning. The research in derived relational redpanis a firm beginning. There are contradictagults
reported, and those contradictions should be @drifh future studies with the aforementioned calstto
determine if the content of the stimuli being rethts important.
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