
 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 APPROVED: 
 
Traci M. Cihon, Major Professor  
Einar Ingvarsson, Committee Member 
Richard R. Smith, Committee Member and 

Chair of the Department of Behavior 
Analysis 

Thomas Evenson, Dean of the College of 
Public Affairs and Community Service 

Mark Wardell, Dean of the Toulouse Graduate 
School 

A COMPARISON OF PICTURE TO WORD TRAINING AND WORD TO WORD 

TRAINING ON NATIVE ENGLISH SPEAKING COLLEGE STUDENTS’ 

ACQUISITION OF ITALIAN VOCABULARY 

Phuong Vi Vo, M.A. 

Thesis Prepared for the Degree of 

MASTER OF SCIENCE 

 
 

UNIVERSITY OF NORTH TEXAS 
 

December 2013 



Vo, Phuong Vi. A comparison of picture to word training and word to word training on 

native English speaking college students’ acquisition of Italian vocabulary.  Master of Science  

(Behavior Analysis), December 2013, 48 pp., 7 figures, references, 46 titles. 

The current study assessed the effects of two teaching stimulus presentations, i.e. picture 

to word and word to word, used to teach second language vocabulary to college students. It also 

evaluated the emergence of untaught relations when picture to word and word to word were used 

separately as a teaching strategy. The findings showed picture to word training resulted in more 

untaught relations. Several aspects such time allotted for online quizzes, experimental and 

teaching arrangements and vocabulary complexity were suggested for future research.  

 

 



 

Copyright 2013 

by 

Phuong Vi Vo 

 ii 



ACKNOWLEDGEMENTS 

I would like to thank each professor who I have had opportunities to learn from in the 

Department of Behavior Analysis. I really appreciate your patience, kindness and knowledge that 

you have shown me. I would like to thank Dr. Traci Cihon, my advisor who has encouraged and 

helped me a lot during my study. She has also spent lots of time in correcting and giving me 

valuable suggestions for this thesis. I wish to thank Dr. Richard Smith and Dr. Einar Ingvarsson, 

my committee members, who have always been so patient in explaining points that I did not 

understand in classes, and during my practicum hours. I also appreciate your time reading and 

giving suggestions for this thesis.  Thank you to my fellow students who have spent lots of their 

time on this study as data collectors: Megan Thompson, Sarah Smugala, Hormat Pourmorshed, 

Rachael Schrontz, and Brittany Dean. Thank you to some of my fellow students in DATA lab for 

your time, encouragement and opinions on my thesis: Jay Hinnekamp, Donna Ludlum, Karl 

Zimmerman, Kay Treacher, and Elissa Hamilton Forand. Thank you to Ruth Cross and to the 

Mckowns, the Heydes, the Atwoods, the Klugharts, Ann Little, DBC friends, Worldlife friends 

for their friendship, love and support during my thesis writing and study at University of North 

Texas.  I also wish to thank my mom who is always there for me. I love you Mom! Finally, 

thanks to Him who has been my great and faithful Friend. 

    iii



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ........................................................................................................... iii 

LIST OF FIGURES ........................................................................................................................ v 

INTRODUCTION .......................................................................................................................... 1 

METHOD  ...................................................................................................................................... 8 

RESULTS  .................................................................................................................................... 12 

DISCUSSION  .............................................................................................................................. 13 

APPENDICES  ............................................................................................................................. 24 

REFERENCES  ............................................................................................................................ 46 

    iv



LIST OF FIGURES 

Figure 1. Mean quiz scores across units. ...................................................................................... 17 

Figure 2. Mean individual score for untaught relations by condition. .......................................... 18 

Figure 3. Mean individual score for untaught relations by condition. .......................................... 19 

Figure 4. Mean individual score for untaught relations. ............................................................... 20 

Figure 5. Mean individual score for taught relations by condition ............................................... 21 

Figure 6. Mean individual score for taught relations by condition ............................................... 22 

Figure 7. Mean individual score for taught relations. ................................................................... 23 

v



INTRODUCTION 

In recent years, teaching a second language has been encouraged in schools across 

America (National Research Council, 2007). Being fluent in another language has been referred 

to as “the foundation for growth and prosperity” at a national level (Duncan, 2010). At an 

individual level, being bilingual also has different benefits. First, mastering a second language 

helps learners to have better comprehension and abilities in other subjects like reading, writing, 

mathematics, etc. Second, foreign language learners have better listening skills and sharper 

memories compared with their monolingual peers. Third, foreign language learners show higher 

performance in standardized tests. Fourth, those who learn foreign language are more tolerant of 

differences among people (National Education Research, 2007). 

Second language acquisition includes acquiring different aspects of a language such as 

grammatical structure, vocabulary, meaning of words and their usage, etc. (Gass & Selinker, 

2008). Out of those aspects, according to Swan and Walter (1984), learning vocabulary is an 

essential task to the language learner. It is because with vocabulary, one can speak almost 

anything (Thornbury, 2002). Therefore, it is not surprising to see an emphasis on research 

regarding second language vocabulary acquisition in different fields. 

Outside behavior analysis, second language vocabulary acquisition is a common topic of 

interest, especially among linguists (Akbari, 2012; Izura et al., 2011; Jiang, 2004; Mc Vey, 2007; 

Milton, 2009; Nation, 2005; Rivers, 1981). Teaching vocabulary is generally seen as teaching 

high frequency words, or words that learners should know in order to speak fluently in English 

(Nation, 1990) via reading (Akbari), pictures (Izura et al.), or foreign words with their 

corresponding translation (Jiang). However, Nation suggests that teaching vocabulary should be 

seen as teaching vocabulary strategies instead. From a linguistic perspective, teaching 
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vocabulary often means the use of strategies such as guessing from context, word cards, word 

parts and dictionary (Nation; McVey). The first method, guessing from context, encourages a 

learner to guess the meaning of unknown words from contextual words or clues that s/he already 

knows. For example, in order to understand the new word “housewarming” in these sentences 

“He has bought a new house. He wants to celebrate it. So he will invite all his friends for 

housewarming,” a learner will use words that s/he already knows such as “house,” “celebrate,” 

“invite” to guess the meaning of “housewarming” (Ahmad, 2011). The second strategy of using 

word cards or flash cards is effective in developing a learner’s vocabulary size only if a learner 

follows closely certain guidelines that go with it. For instance, a learner can sort flash cards in 

different piles representing different groups such as nouns, verbs, adjectives, etc. and learn each 

pile. The learner can also group related cards together and start from there (Oxford & Crookall, 

1990). The third method of learning vocabulary, by using word parts, instructs a learner to learn 

a new word by breaking it into parts such as prefixes, suffixes and stems. The last method, 

learning from dictionary, has a close connection with the method of guessing from context. For 

example, a learner can look up the meaning of a new word by using a bilingual or monolingual 

dictionary (Oxford & Crookall). 

Sundberg (1991) recognized the neglect in second language acquisition within the field of 

behavior analysis and suggested topics in second language acquisition to which Skinner’s (1957) 

analysis of verbal behavior could be applied. In response to Sundberg’s call for research, efforts 

have been made to study the acquisition of second language (Cihon & Stephens, 2011; Cihon, 

Stephens, & Dean, 2012; Dean, Cihon, & Stephens, under review; Dounavi, 2013; Duan & 

Cuvo, 1996; Gutierrez, 2006; Petursdottir, Olafsdottir, & Aradottir, 2008; Petursdottir & 

Haflidadottir, 2009; Ramirez & Rehfeldt, 2009; Rosales, Rehfedlt, & Lovett, 2011; Shimamune 
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& Smith, 1995; Washio & Houmafar, 2007). Some of these researchers have used Skinner’s 

analysis of verbal operants as their conceptual framework for studying second language 

acquisition (Dounavi; Guitierrez; Petursdottir et al.; Petursdottir & Haflidadottir; Ramirez & 

Rehfeldt; Rosales et al.) instead of traditionally linguistic approaches that often use word 

meaning and syntactical structure (Dounavi; Sautter & LeBlanc, 2006). 

While second language acquisition offers a convenient context in which to study different 

behavioral processes (Dean et al., under review), vocabulary acquisition is a secondary benefit of 

many of the behavior analytic studies on second language acquisition. Participants in these 

studies varied from children (Petursdottir & Haflidadottir, 2009; Ramirez & Rehfeldt, 2009; 

Rosales & Lovett, 2011), to college students (Dean et al.) to adults (Dounavi, 2013; Guiteirrez, 

2006). And researchers have studied vocabulary acquisition as a function of various 

interventions strategies such as tact training, listener training and/or intraverbal training 

(Dounavi; Petursdottir & Haflidadottir); tact and echoic training (Guiteirrez); observational 

training (Ramirez & Rehdeldt); multiple exemplar training (Rosales & Lovett); and vocabulary 

banks and scripted conversations (Dean et al.). 

For example, Guiterrez (2006) examined the effects of blocking the response mediation 

during the joint control of tact training and echoic training with six adults who did not have prior 

history with Mandarin Chinese. The experimenter first used tact training or echoic training to 

teach the participants four Mandarin Chinese words arranged in different sequences. Next, the 

experimenter used joint control training of tact and echoic relations to teach the words. In this 

phase, each participant repeated a sequence of four pictures and arranged the pictures in the right 

order while saying the words. Then the experimenter blocked the response mediation during the 

joint control by asking the participant to sing or recite a children’s song. The results showed that 
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all participants’ accuracy was at least 80% prior to the test with response mediation block. In the 

test with response mediation block, the accuracy decreased to 17% across 5 out 6 participants. 

Guitierrez concluded that blocking the response mediation had an effect on participants’ 

accuracy. 

Ramirez and Rehdeldt (2009) examined the effects of observational learning on the 

emergence of picture naming while teaching Spanish words to two children with no prior history 

of Spanish language. One participant served as a learner and the other was an observer. They 

taught name-picture matching and tested naming relations in the observer’s performance across 

posttests and maintenance probes. If the observer failed mastery criterion, he would observe the 

learner complete one remedial block of name-picture training. The results showed that 

observational learning brought about the emergence of the naming relation. The untaught naming 

relation emerged when the learner matched dictated names to pictures in the pretests and by 

watching the learner in the discrimination training. 

Petursdottir and Haflidadottir (2009) compared of the effects of four strategies that 

included tact training, listener training, and two types of intraverbal training (native-foreign 

intraverbal and foreign-native intraverbal) on the rate of two children’s acquisition of tact, 

listener and intraverbal relations in a foreign language. They also examined the emergence of 

untrained relations. After one relation was trained, they tested to see whether the training resulted 

in the emergence of other relations. For instance, tact relations, native-foreign intraverbal 

relations and foreign-native intraverbal relations were tested following listener training. For each 

relation, the passing criterion was 10 correct responses out of 12 trials. The results showed that 

tact training and intraverbal training brought about the emergence of the listener relations for 

both participants. In addition, for one participant, the tact training and native-foreign intraverbal 
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training also resulted in the intraverbal relations that met the passing criterion. However, it was 

not sufficient to conclude that the training of one relation was enough to make other untrained 

relations reach the passing criterion. Petursdottir and Haflidadottir also noted some limitations of 

their study. First, the results for one participant in their study confirmed the findings of previous 

studies that it was more likely for vocal relations to emerge if they shared a novel stimulus or 

novel response with trained relations. However, this was not the case for the other participant in 

their study. Second, although the results of their study showed that the listener relation emerged 

following tact training and intraverbal training, they indicated that the three-choice task 

characteristic of listener relation tests may have provided an opportunity for correct responses to 

occur by chance. Overall, Petursdottir and Haflidadotirr suggested that without intervention, 

training one relation was not sufficient for the emergence of other relevant untrained relations 

when teaching foreign language vocabulary to children. 

Rosales and Lovett (2011) evaluated the effectiveness of multiple exemplar training 

(MET) on the emergence of the untaught [intraverbal] tact relation in teaching vocabulary to four 

Spanish-speaking children. Experimenters trained listener relations and tested the untaught tact 

relation. If participants did not reach the mastery criterion for post-tests, additional MET training 

was conducted with a new set of stimuli. Then, tact relations were tested with the original 

training set. The results showed that all participants showed emergence of derived tact relations 

after MET training to varying degrees. Three participants who reached mastery criterion 

demonstrated improvements on the untaught tact relations after MET training. The follow-up 

results also showed that both listener relations and tact relations maintained at different levels for 

each participant. Rosales and Lovett concluded that depending on a learner’s verbal repertoire, 

MET might be more or less effective in bringing about the emergence of the untaught tact 
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relations. More specifically, if learner’s exhibit listener behavior, MET would be more likely to 

result in the emergence of the untaught tact relation. 

Dounavi (2013) assessed the effects of tact and bidirectional intraverbal training on two 

adults’ foreign language vocabulary acquisition. Four sets of stimuli were used for both 

participants. Specifically, two sets of visual stimuli were used in tact training and the same two 

sets of stimuli but in the form of spoken words were used in intraverbal training. In tact training, 

participants emitted foreign (English) words when presented with pictures. In foreign to native 

intraverbal training, participants were presented with spoken Spanish words and emitted the 

English equivalents. On the contrary, in foreign to native intraverbal training, participants were 

presented with spoken English words and emitted the Spanish equivalents. Untaught relations 

were tested after the training. The results showed the emergence of bidirectional intraverbal 

relations, which reached the mastery level (i.e., 30 of 30 correct) after the tact training.  Native to 

foreign training produced the emergence of untaught foreign to native relations and foreign tact 

relations, both of which reached the mastery level. The foreign to native training also produced 

the emergence of the untaught relations (foreign tact and native to foreign) but they were both 

below the mastery level.  Dounavi concluded that tact training and native to foreign intraverbal 

training produced the emergence of more untaught relations and may be more efficient compared 

to foreign to native intraverbal training. 

Dean et al. (under review) compared two study tools, vocabulary banks and scripted 

conversations and assessed their impact on Italian language acquisition, retention, and 

generalization with seven college students. The study was conducted in an instructional setting. 

For each class session, students were given both vocabulary banks and scripted conversations to 

prepare for the next class. In the subsequent class session, students were assigned into 
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conversation dyads and were asked to have a conversation corresponding with an assigned 

scenario. All speakers were asked to use as much vocabulary as they could remember from the 

vocabulary bank and use the script as a basis for the conversation. They were encouraged to use 

words beyond the script if possible. Results showed that students without prior Italian exposure 

emitted more words in the script condition whereas students with prior Italian exposure emitted 

more words in the vocabulary bank conditions. These outcomes suggest that different teaching 

tools were effective for different learners. The authors concluded the findings of the study would 

help instructors know when they should use or change their teaching tools based on student 

performance. 

These studies expand the analysis often seen for verbal operants such as mands and tacts 

and focus instead on a special case of the intraverbal. According to Skinner (1957), translation is 

a special case of intraverbal behavior that includes native-foreign intraverbals and foreign-native 

intraverbals. These studies also extend the application of Skinner’s analysis in teaching language 

to populations besides those with developmental disabilities (Miguel, 2011). As a whole, the 

aforementioned researchers have begun the analysis Sundberg (1991) suggested, but much more 

work needs to be conducted. 

Within behavior analysis, Dean et al. (under review) was the first study conducted in the 

instructional setting. Prior to this, most studies were conducted in less naturalistic experimental 

settings and focused mainly on behavioral procedures. However, Dean and colleagues did not 

control for the number of words targeted in each experimental condition, rendering difficulties in 

drawing clear conclusions regarding the effectiveness of one study tool over the other. While 

Dean et al. more closely aligned with the needs of the instructional setting (following the 

vocabulary as it is introduced in the course text), a focus on a smaller subset of the vocabulary 
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with each of the experimental study tool format could improve the experimental control. Further, 

Dean et al. was more consistent with linguistic strategies and analysis than behavioral 

conceptualizations of language. 

The purpose of the present study is built from the previous literature base, applying a 

behavioral analysis to procedures commonly employed in the second language acquisition 

setting to questions pertaining to vocabulary acquisition. The current study focused only on 

vocabulary acquisition. Researchers controlled the number of words used in each experimental 

condition and analyzed each procedure with respect to the controlling variables for intraverbal or 

tact relations proposed by Skinner (1957). Specifically, experimenters compared two teaching 

stimulus presentations for new vocabulary including word to word and picture to word on 

college students’ Italian language acquisition. The research questions, therefore, were to see if 

(a) here were differential effects in vocabulary acquisition in general when vocabulary were 

presented in either picture to Italian word contexts or English word to Italian word contexts, and 

(b) what untaught relations would occur when picture to word and word to word were used 

separately to introduce new Italian vocabulary to college students. 

Method 

Participants and Setting 

Undergraduate students who were native English speakers and who had no experience with 

the Italian language participated the study. Participants were enrolled in an introductory Italian 

course at the Midwestern community college. Fifteen students provided consent and 

subsequently reached mastery criterion on the master vocabulary bank, which was included as a 

course component, but not as a critical component to the study. However, by the end of the 
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semester, only 10 students met additional inclusion criteria (i.e., students took at least 5 weekly 

quizzes throughout the semester). Therefore, the researcher included data from only these 10 

participants. 

The Italian course met weekly on Wednesdays and Fridays for 1 hour and 40 minutes each 

day. The course covered 10 units based on chapters from Ciao! 6th Edition (Riga & Dal 

Martello, 2007). During each class session, the instructor went through each unit, explained 

vocabulary, and provided related information regarding culture, history, etc. Each week students 

were given a vocabulary bank corresponding to each unit. Students took an online quiz based on 

the content of the vocabulary bank for that unit via Blackboard Learn between the Wednesday 

and Friday class sessions. Quiz scores determined whether each student would be eligible to 

participate in a conversation quiz with a fellow classmate during the Friday class session (see 

Appendix A for the course syllabus). 

Dependent Variable and Data Analysis 

One dependent variable was the percent correct of all tested relations by experimental 

condition. A second dependent variable was the percent correct of untaught tested relations 

by experimental condition. And a third dependent variable was the percent correct of all 

taught tested relations by experimental condition. Assessments were automatically graded 

via Blackboard Learn™ and subsequently re-graded by the individual experimenters, taking 

the vagueness of pictures used in picture to word condition and acceptable spelling errors 

into consideration. 

The researcher first looked at both group and individual quiz scores for each unit. 

Experimenters then categorized weekly quiz data according to types of verbal relations taught 

each week (either Italian words with English translation or Italian words with corresponding 
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pictures) and the number of correct responses by type of relation tested (see picture-type Italian 

word, see Italian word-type English word, see English word-type Italian word). The researcher 

graphed individual data from the first quiz attempt for taught and untaught relations in both 

conditions. In the word to word condition, taught relations consisted of see English word, type 

Italian word and see Italian word, type English word responses while untaught relations 

consisted of see picture, type Italian word. In the picture to word condition, taught relations were 

counted when the participant saw a picture and typed the corresponding Italian word while 

untaught relations consisted of see English word, type Italian word and see Italian word, type 

English word responses. 

Materials 

Data collection materials included electronic quizzes administered via Blackboard Learn, 

and computers. Study materials included the master vocabulary bank (see Appendix B) and 

weekly vocabulary banks (see Appendices C and D). Weekly vocabulary banks, which were 

prepared to correspond with course units, included either (1) Italian words with English 

translation (see Appendix C), or (2) Italian words with corresponding pictures (see Appendix 

D). Pictures for weekly vocabulary banks were downloaded from Google® Internet search. 

General Procedures 

Students received a master vocabulary bank in the first class session. A master vocabulary 

bank assessment was available on Blackboard for the first 2 weeks of the course. Students who 

reached mastery criterion (80% accuracy for all tested relations) on this assessment were 

eligible for participation in the study. In subsequent weeks, participants received a vocabulary 

bank in one of two formats: (1) Italian words with English translation, or (2) Italian words with 

corresponding pictures. The vocabulary bank format alternated each week mimicking the use of 
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an adapted alternating treatments design (Sindelar, Rosenberg, & Wilson, 1985). One week 

after receiving the vocabulary bank, participants took an online quiz via Blackboard LearnTM. 

Quizzes could be taken as many times as needed; however, only first attempt scores were 

included in the data analysis. Those who scored 80% or above would be paired with a peer and 

asked to engage in a conversation in Italian regarding a specific prompt during the next class. 

Master Vocabulary Bank and Assessment 

The master vocabulary bank, despite its significant role in a course, was not a critical 

component to the study. It included a picture, an English word, and the Italian equivalent. The 

researcher included 74 Italian words on the master vocabulary bank. The master vocabulary 

bank included words under different categories such as greetings, color, time and days, to be 

and to have, which were two basic verbs in the Italian language. This master vocabulary bank 

allowed students to have a simple conversation in the Italian language if s/he reached mastery 

criterion (i.e., 80% correct of all tested relations [picture to word and word to word]). 

Weekly vocabulary banks. Weekly vocabulary banks were given to students every 

Wednesday class session. Each weekly vocabulary bank had 20 Italian words and one Italian 

verb conjugation, corresponding to each unit from the textbook. Weekly vocabulary banks had 

two formats: picture to word and word to word. The format of weekly vocabulary banks was 

alternated each week. 

Italian word to English word. Five vocabulary banks with Italian words with English 

translation format was used for the five odd units. In each vocabulary bank, there were 20 

Italian words with 20 English equivalents and one Italian verb conjugation, corresponding to the 

topic taught that week. 
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Picture to Italian word. Similarly, five vocabulary banks with Italian Words with 

Corresponding Pictures format were used for the five even units. In each vocabulary bank, there 

were 20 Italian words with 20 corresponding pictures and one Italian verb conjugation with its 

corresponding picture, suitable with the topic taught that week. 

Weekly vocabulary bank assessments. All relations (picture to word, English word to 

Italian word, and Italian word to English word) were tested each week. Picture to word relations 

were the untaught tested for the five odd units whereas word to word relations were the untaught 

tested for the five even units. Online quizzes were used to test these taught and untaught 

relations. Each quiz was available for 48 hours, from Tuesday at midnight to Thursday at 

midnight. Participants had two attempts to do the quiz, with one hour for each attempt. The 

number of questions in each test varied from 59 to 90 questions, depending on the length of each 

unit in the text. The order of the questions was also randomized for each week. 

Results 

Mean Quiz Scores by Condition 

The mean quiz scores for all participants for each of the vocabulary bank formats are 

shown in Figure 1. There was not a discernable difference across conditions; although, there was 

a slight upward trend over the course of the semester in the word to word condition. 

Individual participant data for correct untaught relations tested on weekly quizzes are 

displayed in Figures 2 to 4. Seven participants emitted more untaught relations when given the 

picture to word vocabulary bank format (Alessia, Brasen, Christy, Scout, Stasio, Phoebe, and 

Jestina), and three participants emitted similar levels of untaught relations regardless of 

vocabulary bank format (Idra, Danett and Da-Xia). Three out of seven participants showed lower 

performance in Unit 6 (Alessia, Christy and Stasio), Unit 8 (Bransen, Jestina, and Stasio), and 
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Unit 10 (Phoebe, Scout, and Jestina). The lowest (or almost the lowest) performance was found 

across six participants (except Jestina) in Unit 9. 

Individual participant data for correct taught relations tested on weekly quizzes are 

displayed in Figures 5 to 7. In the picture to word vocabulary bank format, 2 out of 7 

participants showed lower performance in Unit 4 (Jestina and Idra), and Unit 6 (Stasio and 

Christy). In the word to word vocabulary bank format, one participant showed lower 

performance in Unit 1 (Stasio) and in Unit 9 (Phoebe). 

Discussion 

In general, the results show that there was little difference in the analysis of the mean quiz 

scores for all tested relations between stimulus presentation formats. These results were 

consistent when data were analyzed for individual participant quiz scores for taught relations; 

there was not a difference regarding taught relations in either the picture to word condition or the 

word to word condition across participants. However, the data show a slight advantage to the use 

of picture to word vocabulary banks for seven of the ten participants who emitted more untaught 

relations following this stimulus presentation format. Dounavi (2013) found that picture to word 

training was more efficient than word to word training in both developing the taught vocabulary 

repertoires as well as in the emergence of untaught relations following training. While the 

current study did not employ traditional tact or intraverbal training procedures, it did control 

stimulus presentations for vocabulary banks from this perspective (e.g., picture to Italian word is 

consistent with Skinner’s [1957] tact relation). Interestingly, even with the lack of explicit 

instruction on each verbal relations, the findings of the current study paralleled that of Dounavi 

in that the picture to word stimulus presentation offered generally better outcomes in terms of 
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untaught but tested relations following training (Dounavi) or stimulus presentation (current 

study). 

Despite the emergence of untaught relations, word to word relation (Italian to English) 

after picture to word vocabulary bank format was presented in the training (similar to 

Dounavi, 2013), we did not see all other emergent relations (reflexive and transitive) that 

would be consistent with Sidman’s (2009) stimulus equivalence. Nevertheless, it would not 

be expected that equivalence relations would occur given teaching conditions did not mimic 

those used to produce equivalence. The explanation, therefore, might be found in Hall and 

Chase’s (1991) discussion. In the picture to word vocabulary bank format, the relation 

between a stimulus (the picture of a dog), and a response (the Italian word “cane”) was not 

bidirectional (Hall & Chase, 1991). Using this vocabulary bank format, students may have 

learned how to tact different items or concepts in their environment, according to Skinner’s 

(1957) analysis. For example, in the presence of a picture of a dog, a student would emit the 

Italian word “cane”. However, we did not test to see whether the student would point to the 

picture of a dog or not when the written word “cane” was presented. 

In the word to word vocabulary bank format, when students saw English to Italian 

relations, the Italian to English relation emerged in the test condition without additional 

training. According to Hall and Chase (1991), this is not unpredictable because “with 

appropriate learning histories, subjects may come to respond in a consistent manner to this 

higher-order sameness. After each novel intraverbal is trained, the subject may produce a 

reversed relation without additional training” (p. 114). In future research, experimenters may 

wish to consider experimental and teaching arrangements that have produced the 

aforementioned emergent relations when teaching foreign language vocabulary. 
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There were several limitations in the current study. First, the time allotted for the 

weekly quizzes might have been too long. The online quizzes were available for 48 hours, 

from Tuesday at midnight to Thursday at midnight, and a student had two attempts to do the 

quiz, with one hour for each attempt. This might have given students an opportunity to look 

up answers during the time they were working on the online quiz. While few students 

achieved scores that would suggest cheating (always perfect) and feedback on each student 

response was not delivered when quiz attempts were graded, experimenters used the quiz 

score from the student’s first attempts in this study. However, for the future research, the time 

allotted for quizzes should be taken into consideration, or a quiz engine that allows for 

instructor proctors to be used instead of online quizzing. 

Second, although the weekly vocabulary bank format was alternated each week (i.e. 

word to word vocabulary bank format was used for odd units whereas picture to word bank 

format for even units) experimenters did not arrange explicit contingencies for how students 

studied vocabulary. It is likely that students might have written English translations for the 

corresponding Italian words for the weeks that the picture to word vocabulary bank format 

was given. If so, the experimenters might accidentally set up for students to do more learning 

while the instructor does less teaching. Therefore, this factor should also be considered in 

future research. 

Third, as mentioned above, the complexity of vocabulary for each unit was not 

controlled in this study. In picture to word vocabulary bank format, the picture ambiguity was 

not taken into consideration either. Experimenters, therefore, may consider these aspects in 

future research. 

Despite its limitations, the current study contributes to the literature bases in several 
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disciplines. Similar to other studies in behavior analysis (Petursdottir & Haflidadottir, 2009; 

Ramirez & Rehfeldt, 2009; Rosales & Lovett, 2011; Dean et al.; Dounavi, 2013, Guiteirrez, 

2006), it extended the application of Skinner’s (1957) analysis in teaching second language 

vocabulary to college students, a population for which behavior analysts need to do more 

research (Miguel, 2011). It also focused on arranging stimulus presentations and the teaching 

conditions that may enhance learners’ vocabulary acquisition in learning a second language. 

These sorts of analyses can be helpful for teachers of a foreign language in order to select 

from the vast number of teaching tools available, those that work best for which students and 

under which conditions. 

Besides, similar to other studies in linguistics (Akbari, 2012; Izura et al., 2011; Jiang, 

2004; Mc Vey, 2007; Milton, 2009; Nation, 2005; Rivers, 1981), the current study was 

conducted in a classroom, a natural setting to learn a second language. It also employed two 

teaching strategies that are familiar with linguists (i.e., pictures [Izura et al.], or foreign 

words with their corresponding translation [Jiang]). 

In brief, the results of the study provided teachers with methods that required less time 

for both teachers and learners in teaching and learning a second language. It also promoted the 

application of behavioral principles in a natural setting such as in a classroom. As Sundberg 

(1991) indicated, behavior analysts have an opportunity as both clinicians and researchers in 

the context of foreign language acquisition. Continued work in this area can lead to more 

efficient teaching procedures and a broader range of behavior analytic applications in a 

context ripe for interdisciplinary work. 
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Figure 1. Mean quiz scores across units. 
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Figure 2. Mean individual score for untaught relations by condition. 
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Figure 3. Mean individual score for untaught relations by condition. 
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Figure 4. Mean individual score for untaught relations. 
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Figure 5. Mean individual score for taught relations by condition. 
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Figure 6. Mean individual score for taught relations by condition. 
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Figure 7. Mean individual score for taught relations. 
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APPENDIX A 

WEEKLY VOCABULARY BANK FORMAT AND QUIZ TIMING 
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Session Vocabulary format Vocabulary Bank Unit Online Quiz 

1 Word to word & picture to word Master vocabulary bank 

2 Word to Word 1 

3 Master vocabulary 
bank & Vocabulary 
Bank 1 

4 Picture to Word 2 
5 Vocabulary Bank 2 

6 Word to Word 3 

7 Vocabulary Bank 3 

8 Picture to Word 4 

9 Vocabulary Bank 4 

10 Word to Word 5 

11 Vocabulary Bank 5 
12 Picture to Word 6 

13 Vocabulary Bank 6 

14 N/A Prepare for the trip 
15 N/A Post-trip discussion 

16 N/A Review: Midterm exam 

17 Word to Word 7 

18 Vocabulary Bank 7 

19 Picture to Word 8 

20 Vocabulary Bank 8 

21 Word to Word 9 

22 Vocabulary Bank 9 

23 Picture to Word 10 

24 Vocabulary Bank 10 

25 N/A Review: Final Exam 

26 N/A Final Exam 
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APPENDIX C 

ITALIAN WORDS WITH ENGLISH TRANSLATION 
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ITALIAN WORDS WITH CORRELATING PICTURES 
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