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Effects of Multiple Exemplar Training on the Emergence of
Derived Relations in Preschool Children Learning a
Second Language

Rocio Rosales, Youngstown State University
Ruth Anne Rehfeldt and Sadie Lovett, Southern Illinois University

We evaluated the facilitative effects of multiple exemplar training (MET) on the establishment of
derived tact relations in typically developing children. A multiple-probe design across stimulus sets was
implemented to introduce MET. Participants were first taught to conditionally relate dictated names in
English to their corresponding objects (listener behavior; A-B relations), followed by tests for derived
tacts (B-A relations). If participants failed these tests, MET was implemented whereby tact relations
were explicitly taught with novel stimulus sets, followed by test probes with the original training set.
MET continued with novel stimuli until participants met criterion for the emergence of derived tact
relations or after exposure to three MET sets. Results indicated failed tests for tact relations following
direct training in listener relations, and marked improvements in derived tact relations following MET
across all participants.
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operant (Barnes-Holmes & Barnes-Holmes,
2000).

Research on derived relational responding
and MET specifically refers to instructional
histories that are designed to establish a
particular class of arbitrarily applicable
responding. Relational Frame Theory (RFT)
describes this interaction as ‘‘a history of
reinforcement for responding in accordance
with a range of contextually controlled,
arbitrarily applicable relations where
derived relational responding is established
by a history of reinforcement across exem-
plars’> (Hayes, Barnes-Holmes, & Roche,
2001, p. 25-26). Therefore, some direct
training in combining relations may be
necessary in order for individuals to demon-
strate derived relations. The Naming Hy-
pothesis (Horne & Lowe, 1996) states that
naming is a bidirectional speaker-listener
relation that establishes category relations
between a set of stimuli such that each
stimulus in a set elicits the same name. In
their account of naming, Horne and Lowe
describe the occurrence of repeated inciden-
tal language interactions between a child, his
or her caregiver, and objects in the environ-
ment that may help establish a bidirectional
listener-speaker relation. This incidental lan-
guage experience may also be conceptualized
as a type of MET, which helps to establish an
important component of naming. Support of
the Naming Hypothesis is evident in studies
which have demonstrated that explicit train-
ing of common names for sets of stimuli
facilitate derived responding and the forma-
tion of arbitrary stimulus classes (Lowe,
Horne, Harris, & Randle, 2002; Lowe,
Horne, & Hughes, 2005).

Empirical demonstrations on the effective-
ness of MET, as described by RFT, have
been based on basic laboratory preparations.
That is, stimuli utilized typically consisted of
abstract shapes or relationships among visual
stimuli and actions with no educational
relevance for the participants (e.g., Barnes-
Holmes, Barnes-Holmes, Roche, & Smeets,
2001a, 2001b; Berens & Hayes, 2007;
Luciano, Gomez-Becerra, & Rodriguez-Val-
verde, 2007). For example, Barnes-Holmes
and colleagues (2001a, 2001b) investigated
the effects of MET in the transformation of
function in accordance with symmetry.
Typically developing preschool children

(4-5 years old) were recruited and initially
trained to name actions and objects to be
used as experimental stimuli. Participants
were then exposed to action-object condi-
tional discrimination training, and subse-
quently probed on tests for derived object-
action (symmetry) relations. Results indicat-
ed participants did not derive symmetry
relations until they had been exposed to
explicit symmetry training with at least one
set of stimuli. The second series of experi-
ments excluded name training, reversed the
trained and tested relations (i.e., train object-
action; test action-object), and replicated
these results. Gomez and colleagues (2007)
extended and replicated these findings by
demonstrating the effectiveness of MET for
derived symmetry and equivalence relations
with typically developing 4-year-old children
using action-object relations.

MET has also been effective in establish-
ing arbitrary comparative relations. Specifi-
cally, Berens and Hayes (2007) trained
children to assign arbitrary ‘‘values’” to
colored shapes or abstract stimuli (e.g.,
stimulus “‘A’’ represented by a blue smiley
face is ‘“‘more than’’ stimulus ‘‘B’’ repre-
sented by a pink thunderbolt). The relation-
ship between stimuli was defined by the
experimenter in each trial, after which
participants were asked to indicate which of
the stimuli he or she would use to buy candy.
Correct responses (i.e., participants selected
the stimulus designated as ‘‘more’” on any
given trial) were differentially reinforced.
Results indicated that reinforced MET facil-
itated derived arbitrary comparative rela-
tions. That is, participants indicated which
abstract stimulus was ‘‘more than’’ or ‘‘less
than’’ with stimuli that had not been directly
trained in each relation only following MET.

Finally, Luciano and colleagues (2007)
investigated the impact of MET on the
emergence of receptive symmetry with visu-
al-visual equivalence relations in a young
typically developing child (15 months). The
participant was directly taught to relate a set of
objects with sounds or hand movements, and
tested using a different set of stimuli with
longer delays to simulate the acquisition of
language in a natural context. Results of this
training indicated that a history of training in
bidirectional relations facilitated the emer-
gence of visual-visual equivalence relations.
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The present investigation was designed to
evaluate the effectiveness of MET on the
emergence of object-name (or tact) relations.
This study aimed to extend previous research
in the application of derived relational
responding by applying MET to the acquisi-
tion of a second language with educationally
relevant stimuli. The need for further appli-
cations in this area of research is sorely
needed. Although basic laboratory studies are
abundant in the area of derived relational
responding, applied and translational studies
are less often seen.

METHOD

Participants, Setting, and
Stimulus Materials

Four typically developing children, aged
3 years 5 months to 3 years 11 months, were
recruited from a local Head Start program.
All participants’ first language was Spanish.
Sessions were conducted three to five times
per week for 45-60 min per day in a quiet
area of the participants’ home or school.
Short breaks (2-3 min) earned via a token
system were interspersed throughout teach-
ing sessions. During breaks, participants
were provided with a choice of at least two
preferred leisure items or toys that had been
previously identified via a paired-choice
preference assessment (Fisher et al., 1992).

Three 4-item stimulus sets were used to
test the emergence of derived English-
language tact (B-A) relations (see Table 1).
Nine additional 4-item sets were used during
MET (see Table 2). All stimuli consisted of
three dimensional educationally relevant
objects collected for the purpose of this
experiment. Names of the items used during
training were of approximately equal length
(e.g., 1-3 syllables in length) and not easily
translated due to formal similarities (e.g.,
excluded the stimulus ‘‘car’” because it was
too similar to the Spanish word ‘‘carro’’).
Pictures of similar, but not identical stimuli
were downloaded from the Internet via a
Google® Internet search and printed in color
on 3X5 in. index cards for use during
stimulus generalization probes. A stimulus
placement board was created for presentation
of items during listener training. The stimu-
lus placement board consisted of a white

Table 1
Names of Stimuli used During Listener
Training and Testing

Set 1 Battery (A1)

Flag (A2)

Shell (A3)

Bee (A4)

* Watch, Comb, Bell
Lock (A1-2)

Eraser (A2-2)

Comb (A3-2)

Hat (A4-2)

* Band-Aid, Candle, Rock
Pepper (A1-3)

Sock (A2-3)

Hammer (A3-3)

Box (A4-3)

* Leaf, Purse, Fork,
Stapler, Watch, Hanger,
Basket, Goat

Set 2

Set 3

Note. Asterisk (*) represent stimuli to be used as
replacements in the event participants emitted
correct responses during pre-training probes.

foam board with four identical rectangular
shapes drawn equidistant from one another.
Each of the four items used from each set
were placed within one of the rectangular
shapes and presented to the participants
during training and testing trials. The purpose
of the stimulus placement board was to
present all stimuli in front of the participant
at the same time; ensuring stimuli were
presented equidistant from one another and
equidistant from the participant in order to
avoid inadvertent positional prompting.

Experimental Design, Dependent Measure
and Interobserver Agreement

A multiple-probe design across stimulus
sets was employed (Horner & Baer, 1978),
with stimulus sets counterbalanced across
participants. Pre-training probes were con-
ducted initially for all training sets (e.g., sets
1-3), followed by listener training in the first
set selected for that participant (e.g., set 1 or
2). Only one set of stimuli was trained at a
time, and only sets 1-3 were included in the
training sequence to test for a functional
relationship between training and perfor-
mance on post-training probes. Pre-training
probes were repeated for the stimulus sets yet
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Table 2
Names of Stimuli used for Multiple Exemplar Training

Set 4 Glasses (MET4-1)
Duck (MET4-2)
Fork (MET4-3)
Pencil (MET4-4)

* Bracelet, Candle
Grapes (MET5-1)
Bell (METS5-2)
Knife (MET5-3)
Purse (MET5-4)

* Brush, Needle
Cucumber (MET6-1)
Napkin (MET6-2)
Bow (MET6-3)
Toothpick (MET6-4)
* Knife, Rock
Mirror (MET7-1)
Thread (MET7-2)
Shovel (MET7-3)
Butterfly (MET7-4)
* Soap, Orange
Carrot (MET 8-1)
Seal (MET8-2)

Pig (MET8-3)
Straw (MET&8-4)

* Leaf, Sharpener

Set 5

Set 6

Set 7

Set 8

Set 9 Scissors (MET9-1)
Pliers (MET9-2)
Necklace (MET9-3)
Peanut (MET 9-4)

* Nail, Clothespin
Sharpener (MET10-1)
Leaf (MET10-2)

Nail (MET10-3)

Goat (MET10-4)

* Umbrella, Straw
Lightbulb (MET11-1)
Ring (MET11-2)

Bear (MET11-3)
Clothespin (MET 11-4)
* Pig, Ring

Ladybug (MET12-1)
Strawberry (MET12-2)
Brush (MET12-3)
Umbrella (MET12-4)
* Shovel, Nail

Set 10

Set 11

Set 12

Note. Asterisk (*) denote alternate items utilized in the event participants identified any pre-selected

items correctly during pre-training probes.

to be trained (e.g., sets 2 and 3) following
emergence of derived tact relations in the
current training set (e.g., set 1), or after MET
was conducted with three sets as denoted in
Table 2. These probes are denoted as pre-
training probes in Figures 1-4. All other
stimulus sets were used only as needed
during the MET phase of the study and pre-
training probes for those stimulus sets were
conducted only as needed.

The primary dependent variable for this
study was the percentage of correct responses
of derived intraverbal tact (B-A) relations
during pre- and post-training probes. A
derived relation was defined as the partici-
pant saying the name of an item correctly
within 5-10 s of presentation of the item with
the instruction ‘“What is this?”’ by the
experimenter, and in the absence of rein-
forcement. The presentation of an instruction
to evoke a response from the participant
precludes us from defining the relations to be

tested as “‘pure’’ tacts as defined by Skinner
(1957). However, these relations will be
referred to as ‘‘tacts’’ for the sake of brevity
throughout the manuscript. Criterion to infer
the emergence of derived relations for all
stimuli in a set was 7/8 trials (88%) correct
responses in one trial block. All trial blocks
consisted of eight trials, with each stimulus
presented twice in random order.

Sessions were videotaped for the purpose of
scoring interobserver (IOA) and procedural
reliability. Some sessions were scored in vivo
depending on the second trained observer’s
availability. On each trial, an agreement was
scored if both observers recorded a correct or
incorrect response by the participant; other-
wise, a disagreement was scored. IOA was
calculated by dividing the number of agree-
ments by number of agreements plus disagree-
ments and converting this number to a
percentage. Procedural reliability was scored
on a checklist created for the purpose of this
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Figure 1. Percentage of correct responses for derived tact (denoted as A-B on all graphs) and listener
(denoted as B-A on all graphs) relations during pre-, post-, generalization, and maintenance probes for

Lucero.

study (available upon request). Procedural
reliability was calculated by summing the total
number of correct responses performed by the
experimenter by the number of total possible
responses performed by the experimenter and
converting this number to a percentage.

A second trained observer recorded par-
ticipant and experimenter responses during

40% of all sessions for Lucero (mean
agreement 99.86%; range 88-100%); 42%
of all sessions for Javier (mean agreement
99.06%; range 75-100%); 40% of all ses-
sions for Armando (mean agreement 99.46%;
range 87-100%); and 35% of all sessions for
Graciela (mean agreement 96.89%; range
75-100%). The mean percentage of proce-
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Figure 2. Percentage of correct responses for derived tact and listener relations probes for Javier.

dural reliability was 99.84% for Lucero
(range 90-100%); 99.83% for Javier (range
96-100%), 99.83% for Armando (range 97—
100%), and 99.82% for Gabriela (range 94—
100%).

Procedure

Pre- and post-training probes. Participants
were first assessed on correct pronunciation of

all to-be-trained stimuli via echoic pre-tests
(with items out of sight). If a participant failed
any echoic pre-test, the item was replaced with
a stimulus that the participant could pronounce
correctly. Following a short break, all to-be-
trained listener (A-B) and to-be-tested tact (B-
A) relations were assessed in one eight-trial
block probe per training set (i.e., sets 1-3). Tact
probes were always presented first. Listener
probes assessed relations between dictated



Pre-Traini Listener
rePrors;rzng Training Remedial Listener Post MET Post MET Post MET Armando
Training Set 1 Set 2 Set3
100% L
X
Maintepance
80% A Iy A
X
A-B
60%1 | * Generalization
L] A
40%
B-A
Gen. Tes A
20% A 5. aProbs Probes
bR v
0%+ A A A
Set 3
1 3 5 7 9 "1 13 15 17 19 21 23 26 27 29 31 33 35 37
Remedial
List Listener
T's.e’.‘e' Training  Post MET Post MET Post MET
raiing Set1 Set2  set3
100% o0 o— 0o—0 I\
é 80% 1 A A Maintenance
c A-B
q:.)_ 60% 1 ¢ BA Generalizatio)
' ] Tes A Iy
5 - Probes
o 40% = l A
38 A A
x 20% B-A Gen.
* Probe
0% 1 A AN
Set 1
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
Remedial
Listener #‘;tlen?fg' Post METPost MET Post MET
Training Set1 Set2  Set3
100% E/j 0o L}
] o0 \
80% B R . R Generalization Maintenance
¥ B-A
o | M T A
60% Prgges
] il A
40% " A A
Gen
20% 1 Probe
A A
0%l °* . 3
Set 2
1 3 5 7 9 M1 13 15 17 19 21 23 25 27 29 31 33 35 37
Trial Blocks

Figure 3. Percentage of correct responses for derived tact and listener relations probes for Armando.

names and their corresponding objects, and tact
probes assessed oral naming of each item
following an instruction presented by the
experimenter. Presentation of items and trials
was randomized before each session began.
The onset of listener trials was marked by
the experimenter saying the name of the item
for that trial or giving the instruction ‘“Where
is > or ‘“‘Point to > and
presenting four comparison stimuli upon the

stimulus placement board in a table top
simultaneous match-to-sample format. A
correct response was defined as the partici-
pant pointing to or handing the item named to
the experimenter. An incorrect response was
defined as the participant pointing to or
handing an incorrect item to the experiment-
er, or not responding within 5-10 s. Only the
first emitted response was scored for all
trials. The onset of tact trials was marked by



68 ROCIO ROSALES et al.
Remedial Gabriela
- i Listener
Pre-Training Listener e Post-MET  Post-MET  Post-MET
Baseline Training Training Set 1 Set 2 Set 3
100% - o—0 D\D o—a LI
Maintenance
80% E/j M
A
60% - BA
Test A2
40% - Pr(lbes X
A-B  Gen. Generalization
20% { ¥ Probe 4 4 4
raay ¥
0% B-A% "
Set 1
T T T T T T T A
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Remedial
) Listener
Listener i Post-MET Post-MET Post-MET
Training Training Set 1 oget 2 Set3
100% - D\D D/D—D o0—0
4 0o—a ]
2 80% - _
% AB Maintenance
& 60% 1 4 B-A
5 [ ] Test A A
9 40% 4 Probes N
S {
X 20% A Generalization| 4 A A \ ) A
" B-A\ Probe Generalization
0% - A A %
Set 2
T T T T i i — T T
12 3 4 5|6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Listener
Training
100% 1
80% A
60% 1 an Tou
40% \- Probe:
b 4
o Generalization s
20% - S B’Q Probe
0% - A A A\A

Remedial
Remedial Post-MET Post-MET Post-MET
Training Set 1 Set 2 Set3
o—0 — L]
i e =
Maintenance
A A
A Generalization
A A A
Set3

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Trial Blocks

Figure 4. Percentage of correct responses for derived tact and listener relations probes for Gabriela.

the experimenter presenting one stimulus
with the instruction ‘“What is it?”” Correct
responses were defined as the participant
saying the name of the item in English within
5-10 s. Incorrect responses were defined as
the participant saying ‘I don’t know,”’
saying the name of the item in Spanish, or
the incorrect name in English. One additional
probe was provided if the participant named
the item correctly in Spanish. Differential
consequences were not provided for correct

or incorrect responses. However, in order to
maintain a high density of reinforcement
during testing trials, cooperative responses
were reinforced and previously mastered
tasks were interspersed with testing trials.

Pre-and post-generalization probes. Stim-
ulus generalization probes were conducted in
the same manner as test probes described
above, with picture stimuli instead.

Listener training. Trial presentation and
response definitions were the same as
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described for test probes above. However,
programmed consequences were delivered in
the following manner: Correct responses
were followed by differential reinforcement
in the form of descriptive praise (e.g.,
“That’s right! That is the ’”) and
delivery of a token. Tokens were exchanged
for back-up reinforcers, which included a
choice of several preferred items upon the
conclusion of each training block. Incorrect
responses were followed by corrective verbal
feedback (e.g., “‘Try again’’) and re-presen-
tation of the trial with a model point prompt.
Listener training continued until the partici-
pant demonstrated mastery criterion of 7/8
(88%) correct responses over two consecu-
tive trial blocks. Remedial listener training
was conducted in the event participants failed
initial post-training probes for tact relations.
Training for the remaining stimulus sets was
conducted in the same manner once mastery
criterion had been established for post-test
probes (described below) or MET had been
conducted. In addition, following training in
each MET set, participants were re-exposed
to listener training to ensure these relations
were still within the participants’ repertoire
prior to conducting post-training probes for
derived relations.

Multiple exemplar training. MET was
implemented only if a participant failed to
meet mastery criterion for all derived rela-
tions in a training set on the first two post-
training probes. Each set of stimuli was
designated three MET sets (see Table 2). All
MET sets were trained in listener relations in
the same manner described above. This was
followed by tact training whereby verbal
prompts were initially immediately delivered
(for the first three trials) and subsequently
faded. Correct and incorrect responses were
defined in the same manner described above
and differentially consequated with praise or
corrective feedback and a model of the
correct answer. Mastery criterion was set at
three consecutive correct unprompted re-
sponses for each stimulus in the set currently
being trained. This was followed by one trial-
block conducted under extinction in order to
expose participants to the contingencies
under effect for the remaining post-training
probes.

Maintenance probes. Follow-up probes
were conducted approximately one month

following the termination of all training with
each respective set. Probes were conducted in
the same manner described for pre- and post-
training probes and the same criterion was
used to infer maintenance of any derived
relation.

RESULTS

All participants demonstrated emergence
of derived tact relations following MET to
varying degrees. As shown in Figure 1,
Lucero’s pre-training performance ranged
from 0-50% for listener (A-B) relations.
Her performance on subsequent pre-training
probes indicated a slight increase in respond-
ing, but did not meet mastery criterion prior
to listener training. Her scores for tact (B-A)
relations ranged from 0—12%, and dropped to
0% for all subsequent pre-training probes,
indicating no tacts were within her repertoire
prior to training. Pre-generalization probes
resulted in 0% correct responses for all
training sets. Following listener training,
Lucero demonstrated the emergence of
derived tact relations for training set 3.
Therefore, MET was implemented for train-
ing sets 1 and 2 only. For training set 1, MET
was conducted with MET sets 4-5 (see
Table 2). A probe conducted following
training in MET set 5 indicated that Lucero
met criterion for all tact (B-A) relations in set
1. For set 2, MET was conducted with MET
sets 7-9, after which she met mastery
criterion for tact relations in training set 2.
Lucero’s post-generalization scores indicated
she did not meet mastery criterion, but
demonstrated improvements on all training
sets relative to pre-generalization scores.
Maintenance probes indicated Lucero’s lis-
tener relations were still within her reper-
toire, but tact relations had declined to 50%
for all but training set 2.

Javier’s results are presented in Figure 2.
His performance on initial pre-training
probes ranged from 0-50% for all listener
(A-B) relations, and 0-25% for all tact (B-A)
relations. His performance varied for subse-
quent pre-training listener relations, but did
not meet mastery criterion prior to listener
training. Javier’s scores for all subsequent
tact pre-training probes were at 0%. Pre-
generalization probes were also 0% across all
training sets. Javier met criterion for derived
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tact relations following listener training for
training set 2. Therefore MET was imple-
mented for training sets 1 and 3 only. For
training set 1, MET was conducted with
MET sets 4-6 (see Table 2). Following
MET, Javier’s post-training scores for train-
ing set 1 remained stable at 75%, indicating
that he had not met mastery criterion.
However, this was an improvement over
scores following listener training. For train-
ing set 3, MET was conducted with MET set
10. Following this training, Javier scored
88% on a subsequent post-training probe,
indicating all derived tact relations had
emerged. Javier’s post-generalization probes
indicated mastery criterion was attained for
training set 3 only. His performance im-
proved for training sets 1 and 2, but did not
meet mastery criterion. Maintenance data for
Javier indicated only one listener relation (for
training set 2) was still at mastery criterion
one-month follow-up. All other scores for
listener and tact relations had decreased
across training sets.

Results for Armando are presented in
Figure 3. Armando’s pre-training probes
ranged from 50-63% for listener relations,
and 0-13% for tact relations. His perfor-
mance decreased on all subsequent pre-
training probes for both relations. Pre-
generalization probes were 0% across all
training sets. Armando met mastery criterion
for all listener relations following listener
training, and MET was conducted for all
training sets to establish tact relations. For
training set 1, MET was conducted with
MET sets 4-6. After training in MET set 5,
his post-training probe increased to 75%, and
after training in MET set 6, his score dropped
back to 63% indicating that two of the four
relations were within his verbal repertoire
(i.e., Armando consistently responded cor-
rectly for two of the four stimuli used in the
training set). For training set 2, MET was
conducted with MET sets 7-9. Following
training in MET set 7, Armando’s post-
training probe was 38%, followed by a post-
training probe of 50% after MET set 8 was
trained. His final post-test score was 75%
following training of MET set 9. This
indicated two of the four relations had
emerged (i.e., Armando responded correctly
to a third stimuli, but only one time in the
eight-trial block). For training set 3, MET

was conducted with MET sets 10-12.
Armando’s performance following MET
showed marked improvements (75%) after
the first set was trained (i.e., MET set 10).
Armando’s performance remained at 75%
following training in two additional MET
sets for training set 3. Therefore, Armando
did not meet mastery criterion, but demon-
strated improvements following MET. Post-
generalization probes indicated improve-
ments relative to pre-generalization, but
mastery criterion was not met for any
training sets. Maintenance probes for both
the listener and tact relations indicate correct
responses on 100% for all listener relations,
and 50-75% for all tact relations.

Results for Gabriela are presented in
Figure 4. Gabriela’s initial pre-training
probes were 12% for all listener relations.
These scores improved on subsequent pre-
training probes, but never met mastery
criterion prior to listener training. Her scores
on pre-training probes for tact relations were
0% across all training sets. Pre-generalization
probes were also 0% across all training sets.
Gabriela met mastery criterion for all listener
relations following listener training. She
required MET for all training sets. For
training sets 1-3 MET was conducted with
MET sets 4-6; MET sets 7-9; and MET sets
10-12, respectively (see Table 2). For all
training sets, MET resulted in a final post-
training score of 50%, indicating two of the
four relations had emerged (i.e., Gabriela
responded consistently correct for two of the
four stimuli in each training set). Gabriela’s
post-generalization scores indicated she had
not met mastery criterion for any training
sets, but did demonstrate improvements
relative to pre-generalization scores. Finally,
her follow-up scores indicated that some
listener and tact relations established were
still within her repertoire (with scores similar
to the final post-training probe conducted one
month prior for training sets 1 and 3).

DISCUSSION

The purpose of the present investigation
was to evaluate the effects of MET across
listener and speaker responses on the emer-
gence of tact (B-A) relations in typically
developing children learning English as a
second language. A history with multiple
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exemplars appeared to make the emergence
of tact relations more likely for Lucero, as
evidenced by her performance in training set
3 where she met criteria without any MET.
Similarly, MET was implemented with Javier
for sets 1 and 3, and this appeared to
facilitate the emergence of derived relations
in set 3; however, derived relations were
observed following listener training alone in
set 2. Finally, for both Armando and
Gabriela, MET was implemented across all
training sets, and some derived relations
emerged following this training, but neither
participant met mastery criteria for all
derived relations despite improvements rela-
tive to baseline performance.

These results lend support for previous
studies demonstrating the effectiveness of
MET with preschool children. For example,
participants in the Barnes-Holmes et al.
(2001a, 2001b) studies demonstrated the
emergence of symmetry relations only fol-
lowing direct training with at least two
exemplars. The objects and actions used
during MET were distinct from those em-
ployed during the first part of training.
Similarly, Luciano et al. (2007) demonstrated
the emergence of symmetry relations follow-
ing MET with different action-object and
name-object relations; and results from
Gomez et al. (2007) further supported these
results. In addition, the effectiveness of MET
with typically developing preschool children
has been demonstrated for arbitrary compar-
ative relations, which is presumably a more
difficult relation to establish (Berens &
Hayes, 2007). Greer and colleagues (2005)
also demonstrated the effectiveness of MET
by teaching 3- and 4-year-old children to
match pictures of familiar items (e.g.,
Labrador), and then testing for the emergence
of listener (point to) and speaker (name)
responses for the same stimuli. After partic-
ipants failed these tests, they were directly
trained in all of the relations to be tested
(e.g., match, point to, and name) with a
different set of stimuli. Subsequent post-tests
for listener and speaker repertoires resulted
in the emergence of these relations with
stimuli from the original training set and a
third set of stimuli that were never directly
trained.

RFT defines MET as a history of rein-
forcement responsible for responding in

accordance with a range of contextually
controlled arbitrarily applicable relations
(Hayes et al., 2001). According to this
theory, learning to name objects and events
is one of the earliest and perhaps most
important forms of relational responding
(Barnes-Holmes & Barnes-Holmes, 2000).
The present investigation lends some further
support for MET as a sufficient protocol to
establish derived relational responding when
other training procedures are not effective. In
this experiment, higher order (or overarch-
ing) operants were established as a result of
MET. Higher order operants have been
defined as ‘‘a class that includes within it
other classes, as when generalized imitation
includes all the component imitations that
could be reinforced separately’’ (Catania,
1992, p. 377). According to this view,
contingencies that are specifically arranged
for some subclasses of behavior (e.g., a child
imitates the experimenter clapping, jumping
up and down, and spinning in a circle, and
these behaviors are reinforced), may gener-
alize to all others behaviors (e.g., any other
action that the experimenter now emits is
imitated by the child) as a function of a
history of reinforcement for this subclass of
behavior. Proponents of RFT have also
defined derived relational responding as
generalized operant behavior, and argue that
the term generalized operant classes is a
more adequate description of the functional
nature of specific operant classes, of which
relational framing is an example (Barnes-
Holmes & Barnes-Holmes, 2000; Healy,
Barnes-Holmes, & Smeets, 2000). In the
present investigation, the emergence of
overarching, or generalized response classes
for the speaker component of verbal behavior
was observed. That is, participants emitted
novel responses for stimuli that had never
been directly trained as a result of a history of
reinforcement for responding to other stimuli
within the context of the instruction ‘“What is
it?”’ and reinforcement provided by the
experimenter for correct responses in English.

This emergent behavior may also be
interpreted as the establishment of bidirec-
tional listener-speaker component of naming,
as described by Horne and Lowe (1996).
Basic research to support the Naming
Hypothesis has focused on describing con-
tingencies that help to establish categoriza-
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tion skills for stimuli with no distinguishing
physical features in common (e.g., Horne,
Hughes, & Lowe, 2006). The emergence of
speaker relations following training in listen-
er relations is one important component of
naming that has been described and empir-
ically demonstrated in previous research
following training with multiple exemplars
(e.g., Fiorile & Greer, 2007; Greer et al.,
2005; Lowe, Horne, Harris, & Randle, 2002).

Some limitations of the present investiga-
tion should be noted. First, MET was always
accompanied by remedial listener training
with the original training set. The rationale
for this remedial training was to ensure that
participants had listener relations well within
their repertoire prior to presenting post-
training probes for derived tact relations.
However, the presentation of remedial lis-
tener training could be viewed as a potential
confound for MET. That is, re-presentation
of listener relations prior to probes for the
speaker (tact) relations makes the emergence
of the listener-speaker responses less clear.
Previous studies on the effectiveness of MET
have demonstrated the emergence of bidirec-
tional relations without additional remedial
training (e.g., Greer, Stolfi, et al., 2005;
Greer, Yuan et al., 2005; Nuzzolo-Gomez &
Greer, 2004). Similar to the present study,
these investigations specifically evaluated
the effectiveness of MET on the bidirectional
relation rather than the emergence of learning
words as a speaker and listener incidentally.
To alleviate this potential confound, future
investigations may stagger MET across a
differing number of listener training and
testing cycles via a multiple baseline across
participants, or across a differing amount of
training sets.

Second, there were mixed results with
respect to the relationship between MET and
the establishment of derived relations. Rep-
lications and extension of this methodology
are needed to further evaluate the effective-
ness of this procedure with typically devel-
oping children and other populations. Future
studies may incorporate a more stringent
mastery criterion in order to determine
whether derived relations have in fact
emerged. In addition, although several steps
were taken in an attempt to control levels of
variability and difficulty of stimuli used in
the study (i.e., by counterbalancing training

sets across participants, conducting echoic
pre-training probes, selecting stimuli names
of the same phonetic length), some within-
stimulus differences may have existed across
participants. It may be the case that these
items were generally more difficult to
pronounce or that participants consistently
assigned other names to these stimuli (e.g.,
Javier consistently named the ‘‘knife’’ a
““fork’’). Future research should investigate
a more systematic way of determining level
of difficulty for stimuli selected for training
such as evaluating the morphemes of words
to be trained. Errors made by participants
may be accounted for by the interference of
first language on second language acquisition
(Houmanfar, Hayes, & Herbst, 2005). Previ-
ous research on the interference of first
language has demonstrated that the percent-
age of correct responses during testing
conditions is often higher for first language
than second language test trials (Houmanfar
et al., 2005; Washio & Houmanfar, 2007). A
longer history of reinforcement for respond-
ing in the first language and the requirement
of establishing relations between verbal
stimuli of the first language with the second
language may help account for these differ-
ences. In the present study, some errors
frequently made by Armando and Gabriela
consisted of naming stimuli correctly in
Spanish (e.g., consistently saying ‘‘calsetin’’
for “‘sock’).

Finally, although participants’ perfor-
mance was assessed for stimulus generaliza-
tion and maintenance, results demonstrated
that not all relations generalized or main-
tained at one month follow-up. Future studies
might evaluate stimulus generalization using
a more naturalistic approach (e.g., naming
items in a picture book); and evaluate the
potential explanations for the lack of main-
tenance of specific stimuli. Skills should also
be assessed for longer periods of time.

Despite these limitations, the experiments
conducted may serve as initial work in the
study of second language acquisition from a
behavior analytic perspective. Specifically,
the use of MET to teach individuals a second
language may have important implications
for current language training programs. It
may be the case that individuals have some
listener responses (i.e., can point to objects)
within their repertoire, and that MET helps to
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facilitate the emergence of object-name
relations. The differential reinforcement im-
plicit in MET may provide the necessary
history for derived relations to emerge.
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