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Abstract:  

This investigation examines the effectiveness of learning second language vocabulary in semantically related sets. In 

two experiments, participants were taught 32 Hebrew words for concepts in four semantic categories (flowers, tools, 

underwater animals, and Halloween items). Items were presented either grouped by semantic category, or ungrouped.  

Participants went through a training and testing session in both experiments. The first experiment was conducted in two 

sessions, whereas the second study was conducted in only one. In the first study, during the testing phase participants 

performed a translation task as well as a picture naming task in L3. The testing phase in the second study consisted 

solely of translation. Results showed no significant effect of the grouping manipulation, either on response times or 

accuracy. 
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Semantic Category Effects on Hebrew Language Acquisition 

    A wide-spread assumption in the field of second language (L2) acquisition is that 

teaching vocabulary in semantically related clusters (e.g. fruits, body parts, modes of 

transportation) will facilitate rapid acquisition and development of the target language. 

Textbooks largely reflect this assumption, as do second language curricula.      

     A typical second-language textbook is divided into sections, such as school, the 

family, and restaurant etiquette. Vocabulary that is introduced in these sections is, of 

course, semantically-related.  Often, students learn all of the exemplars of a particular 

category at the same time. It is thought that by going into depth in different topic areas, 

students would become increasingly comfortable communicating in the language across 

various situations. Until recently, little research has explored whether grouping 

vocabulary in this way is optimal for learning.      

     The assumption that teaching L2 vocabulary in semantically related sets is necessary 

for the rapid acquisition of the language has long been uncontested despite the lack of 

extensive empirical support. Several researchers adamantly support this claim, as well as 

the majority of textbook authors. For example, Gairns and Redman (1986), argued that 

grouping words by meaning would aid in learning second language vocabulary. In their 

work, they stressed the importance of the organization and presentation of vocabulary for 

language acquisition. They believed it was important for L2 students of English to build 

vocabulary by learning words that are closely related. They argued that “the meaning of a 

word [could] only be understood and learnt in terms of its relationship with other words 

in the language” (p. 22). Branching from this theory, they postulated that when students 
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were not taught semantically related words they would misattribute one word or concept 

to one that was related, e.g “shiver” with “fear” or “excitement” (p. 17). Globally, their 

work has been used as a guidebook for teachers implementing second-language curricula. 

     Seal (1991) also supported the assumption that semantic grouping would facilitate 

vocabulary acquisition. Seal proposed that learning new words in semantically related 

sets would make it easier to learn the other words within the group. The learning of one 

vocabulary word would reinforce the learning of the other words in the group because 

similar items will be differentiated from each other (Seal, 1991). When words are learned 

in semantic sets, distinctions between the exemplars are thought to facilitate a higher 

level of understanding. It is assumed that learning networks of related words is vital for 

the advancement of vocabulary building in the L2 mental lexicon. Textbooks adhere 

closely to this theory, introducing new words and concepts in semantic sets with the 

hopes that it will facilitate vocabulary building (Erten & Tekin, 2008). These semantic 

field proponents see the organization of new words into semantic contexts as the key to 

effective learning of L2.  

     Semantic learning advocates typically cite findings from  human memory research. 

Studies looking at the L1 mental lexicon have suggested that vocabulary and concepts are 

organized semantically in the mind (Carter & McCarthy, 1988). It would be reasonable to 

think, then, that L2 words presented in semantic sets will be relatively easier to learn. 

Research on memory has indicated that participants are more easily able to recall the 

words in both implicit and explicit tests when the words are grouped together 

semantically (Cohen, 1963). This study revealed the importance of semantic categories in 

recall and recognition in monolingual speakers. However, these studies were looking at 
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the efficiency and accuracy with which participants could remember and recall word lists 

presented to them. All of the words and concepts presented were already well known. 

Remembering which words appeared on a list is very different from the task of learning 

second language vocabulary, which requires associating a new label with an already 

established concept and L1 label. Therefore, the findings from these memory studies are 

irrelevant to the question of L2 vocabulary acquisition. 

     Growing research in the field of second language acquisition (SLA) suggests that it 

may actually be deleterious to teach L2 vocabulary in semantically related groups, due to 

interference from and competition among the semantically and syntactically related 

words. Some of this research has led to the “distinctiveness hypothesis” (Hunt & 

Mitchell, 1982). This hypothesis postulates that the more distinct the L2 words are from 

each other, the easier it is to learn them (see also Tinkham, 1993). So presenting 

semantically related words to students actually makes them harder to learn. 

          Tinkham (1997) found that thematic clustering, in which the exemplars are related 

through a common theme, was instrumental in the facilitation of rapid language 

acquisition. Thematic clustering focuses more on a cognitive form of organization, 

whereas, semantic clustering draws on more of a linguistic form of organization. 

Tinkham‟s study showed that the semantic clustering of vocabulary often seen in ESL 

textbooks had a long-term effect of hindering learning (1997). The study indicated that 

students presented with words in semantic groups needed more trials to learn new L2 

words when they were presented thematically (1993, 1997).  
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Similarly, Finkbeiner and Nicol (2003), who taught „alien‟ words to participants, 

found that participants who did not learn vocabulary words in semantically related 

clusters exhibited significantly faster reaction times in a translation task than those who 

learned the same words in semantic groups.  The results suggested that learning L2 

vocabulary in semantically related sets may hinder rather than aid vocabulary learning, 

possibly because semantic grouping leads to higher competition between exemplars of a 

particular category.      

     Recently, Erten and Tekin (2008) designed an experiment that analyzed semantic 

category effects on L2 word learning in two groups composed of a total of 55 fourth-

graders. The study lasted three weeks, with two days during both of the first two weeks 

used to introduce the four sets of vocabulary. A pre-test was given before the introduction 

of each vocabulary set and subjects were given flashcards and matching activities once 

the target words were presented. A post-test was given immediately after each lesson and 

on the third week, the subjects had a delayed post-test (Erten & Tekin, 2008). The results 

showed significant differences between the unrelated and related semantic conditions in 

the number of words learned; this difference showed up in immediate testing and in 

followup testing. Erten and Teken (2008) postulated that the “semantic fields in the 

lexicon are, perhaps, end products of the learning process and representational properties 

of what is already known, rather than a fast lane of learning new vocabulary items” (p. 

416). (As an alternative method, Erten and Teken suggest introducing new L2 vocabulary 

in thematic sets. Thematic sets differ from semantic sets in that the words are hinged 

upon an overarching theme, which incorporates various semantic categories to make up 
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one cognitive idea). This study clearly highlights the impact that L2 vocabulary 

organization can have on the ease of second-language vocabulary acquisition.  

 The current studies aimed at extending the importance of previous research 

findings through the manipulation of subject characteristics and other variables. It is 

thought that by making these changes, the findings combined with the foundation of 

previous research will become generalizable to a wider population. The differences 

between these studies and previous ones are hoped to bring a greater understanding and 

knowledge of semantic category effects in the literature as well as in classrooms 

worldwide.  

     In the first study, all of the participants had a high level of Hebrew proficiency. The 

four subjects that were included in the data analysis had all taken three years of Hebrew 

and thus had already developed an L3 mental lexicon composed of a substantial 

vocabulary network. This level of proficiency differs from the subjects used in 

Finkbeiner and Nicol‟s study (2003). In their study, subjects were monolingual English 

speakers whom were taught an „alien‟ language. However, in the first study, participants 

had a high level proficiency of Hebrew, thus having a working knowledge of the target 

language. Erten and Tekin conducted a study using fourth-graders that were native 

Turkish speakers. Subjects in their study had only just begun taking an English class that 

same year, giving them only a modest grasp of the target language (English) used in the 

study. Similar to Erten and Tekin‟s study, a real language was chosen for the current 

study and the participants had some prior knowledge of the language prior to learning the 

vocabulary (2008). 
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     The first study differed drastically from previous studies because the L3 rather than 

the L2 was tested. Erten and Tekin (2008) and other previous studies focused on SLA for 

populations of native monolingual speakers (Finkbeiner & Nicol, 2003; Tinkham, 1993; 

Tinkham, 1997). Hebrew is not a common language taught at the middle-school and 

high-school level in the United States, which may explain why all of the participants 

were L3 learners of the language. Three of the four participants in this study stopped 

taking Spanish after high-school, so it is possible that their L3 may have been more 

developed and activated than their L2.  

     In the first study, the testing session was made up of two tasks; a backward translation 

task and a picture naming task. This study differed from Finkbeiner and Nicol‟s study 

which did not include a picture naming task (2003). Instead, their testing session 

consisted of both a forward and backward translation task that was counterbalanced 

across both conditions. The picture naming task was developed to analyze the efficiency 

with which the subjects were able to learn how to pronounce the words and to internally 

attach them to the pictures presented in the training and criterion sections. Following 

Finkbeiner and Nicol‟s study, subjects did not perform a picture naming task in the 

second study. Testing in the second study consisted solely of a backward (transliteration 

of Hebrew -> English) task. 

     All responses throughout both studies were recorded and timed. Latencies between 

presentation time of stimulus and response time were recorded through DMDX to give a 

higher level of accuracy (Forster & Forster, 2003). Unlike this study, Erten and Tekin 

(2008) only recorded the time it took the subjects to complete the test. They recorded the 

finishing times through the use of a hand-held chronometer. The chronometer may not be 
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considered as accurate as a computer system in recording the time. In Erten and Tekin‟s 

study, the RTs for each target word were not recorded so they were unable to analyze 

which target words allowed for easier and more rapid acquisition (2008). Specifically, 

they were unable to analyze significant differences between RTs for related semantic 

words and unrelated semantic words. By recording the latencies for each response, it was 

possible to analyze the efficiency with which participants were able to acquire semantic 

related and unrelated words. In Erten and Tekin‟s study (2008), all of the subjects learned 

two related semantic word lists and two unrelated semantic lists. Their study was 

primarily focused on significant differences due to semantic categories on an individual 

basis. Contrarily, participants were randomly assigned to a semantic related or unrelated 

training condition so that differences between the two conditions could be analyzed. 

     Due to the fact that the participants in the first study were proficient in the target 

language, there was an inclusion of potentially more complex semantic categories. 

Participants were at an advanced level of Hebrew, therefore, categories in previous 

studies, such as furniture and body parts used in Finkbeiner and Nicol (2003) could not 

be used. In particular, the flower category used in the first study may have been more 

difficult because the stimuli were not high-frequency L1 or L2 words. All of the semantic 

categories in this experiment were made of concrete stimuli, rather than abstract words or 

concepts. If the participants were at lower levels of the target language it may have been 

possible to use more simple semantic categorizations as in previous studies. 

     This study also differed from many of the previous studies in that the orthographies of 

the L1 and L2 were markedly distinct from each other. The target language, Hebrew, is 

composed of a unique script along with some sounds not present in either the L1 
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(English), or the L2 (Spanish) lexicons of the participants in the first study. Additionally, 

it is written and read from right to left in contrast to English. It can thus be argued to be 

more difficult to create associations between the English and Hebrew lexicons. This 

difference in orthography mirrors more closely that of Erten and Tekin‟s (2008) study in 

which Turkish students were learning English. However, in that particular study the 

target language of English was the L2, and not the L3 as was the case in the first study. 

Findings that replicate those of previous studies would highlight the importance of the 

method in which vocabulary is introduced for language acquisition across orthography 

contexts. It should be noted that in this experiment, participants were not asked to write 

the words, they were asked to translate. 

     If this study mimics the results of the growing body of research, it will make the 

distinction hypothesis more generalizable to languages and cultures worldwide.  Both 

studies that were conducted differ somewhat from previous studies in that the students 

will be learning Hebrew vocabulary rather than a made-up alien language using English 

letters and sounds. Since the orthographical systems will be entirely different for this 

study, the results will hold implications for most real-life applications of foreign language 

instruction. If the results concur with that of the previous study the hypothesis of 

semantic competition will become applicable to nearly all language-learners. 

Additionally, all of the participants in the first experiment were at advanced levels of 

Hebrew instruction. They thus might have been more resistant to semantic category 

effects. This stems from the idea that target words may have been easier to process since 

they already have a developed Hebrew lexicon.  
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     Participants in the second study had little or no Hebrew background and were the 

“control group”. One female participant had taken an introductory Hebrew class five 

years previous but none of the other participants had any Hebrew background. All of the 

Hebrew target words were transliterated into English to allow for easier processing. 

    The experiments described below tests the effects of learning Hebrew vocabulary 

words presented either in random order or semantic groups. For the first study, four 

measures are considered: translation (Hebrew to English) accuracy and translation 

latency, and picture naming (Hebrew) accuracy and latency. For the second study, only 

translation RTs and accuracy levels were measured. 

     The first study tests the prediction that learning vocabulary in semantic groups will be 

detrimental to vocabulary acquisition. For the second study, it is hypothesized that the 

vocabulary training condition will influence the performance of the subjects even though 

they are not proficient in the target language and are unused to some of the sounds of the 

language.  

Methods 

Experiment 1. 

Participants 

     Sixteen students currently in their second or third year of Hebrew at the University of 

Arizona, as well as students who have taken second-year or third-year Hebrew within the 

last year were recruited for this experiment (13 females, 3 males). Due to attrition, high 

error rate and various technical difficulties, data from only four participants were 

analyzed. The four female participants were native English speakers whom were L2 
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learners of Spanish and L3 learners of Hebrew. Two of the participants began at age 14 

with one participant taking Spanish classes for four years and the other participant taking 

Spanish classes for three years. One participant began learning Spanish at the age of 11 

for four years and one participant began learning Spanish at age12 for seven years. Three 

of the participants began learning Hebrew at age 17 for three years, and one participant 

began learning Hebrew at age 18 for three years.  

Materials 

     Eight exemplars from each of four semantic categories (underwater animals, tools, 

flowers, Halloween) were selected as likely not to be known by the participants (See 

Appendix A for a complete listing). Fourteen of the words had two syllables, another 

fourteen had three syllables, three of the words had four syllables and one word had one 

syllable. Each word was recorded by a native Israeli speaker. Pictures of the objects were 

found in Google images and Microsoft word Clipart collections<=check the proper way 

to cite this. In the first experiment, the picture appeared with its label in Hebrew script 

and with its English label (see example in Fig. 1 below). However, in the second 

experiment, all of the stimuli were transliterated in English.. All of the stimuli were 

centered in the center of the computer screen and of the same dimensional proportions.  
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Figure 1: Example of Word Learning Stimuli  

    

Procedure  

     The subjects participated in both a training and testing session on two separate days 

within an eight-day period. Each session spanned approximately 30 minutes. The first 

session consisted of vocabulary training followed by a recognition task. The testing 

session consisted of a recognition task followed by a backward translation task (Hebrew 

to English) and a picture naming task (in Hebrew). Before the subjects began the 

experiment they were asked to sign a consent form and complete a language 

questionnaire, which queried their proficiency in languages other than their L1. 

Participants were tested individually in a soundproof room. All of the stimuli were 

displayed on a computer using the DMDX system (Forster & Forster, 2003). Students 

were randomly assigned to either the semantically-related training group or semantically-

unrelated training group. 

Session 1: 

Training: Stimuli were presented in 16 blocks of eight, with each word presented four 

times. Stimuli were displayed in a pseudo-random order for the unrelated condition and 
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in semantic groups for the related condition. During the training session, the English 

translation was displayed along with the picture, Hebrew word and audio clip. Hebrew 

script was used because the subjects were proficient in the language and it was thought 

that they would be able to easily process them. The participants wore a set of headphones 

in which they heard an Israeli speaker pronounce each word as the stimuli were displayed 

on the screen. They were instructed to repeat each word twice into the microphone after 

they heard each stimulus.                          

Criterion Test: The vocabulary training was followed by a recognition task. In this task, 

62 picture stimuli were presented with unmatched Hebrew labels and 62 were presented 

with matched labels. None of the mismatched stimuli had labels from the same semantic 

category or from words with similar phonology. The order was randomized. Subjects 

were instructed to press the “yes” button (on a button-box) if the picture and label 

matched, and the “no” button if they did not match. Feedback was presented that 

indicated response time and accuracy.  

Session 2: 

Criterion Test: This criterion test was similar to the criterion test presented in the first 

session. However, the criterion task was shortened to only 31 unmatched and 31 matched 

words and the order was randomized with groups of eight through DMDX software. 

Subjects were instructed to press the “yes” button (on a button-box) if the picture and 

label matched, and the “no” button if they did not match. Feedback was given in the form 

of reaction time and accuracy of the participant following each stimulus presentation. All 

judgments were recorded. 
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Testing:   

1. The participants were given a backward (Hebrew to English) translation task. 64 

stimuli were presented in random order, with each item appearing twice (at different 

times). A 41 ms display of a row of hash marks (########) preceded the presentation of 

each stimulus. The row of hash marks was presented so that participants would focus on 

the center of the screen.. Then the English transliteration of a Hebrew word appeared. 

English transliteration was used rather than the actual Hebrew script because a lack of a 

Hebrew background would make it nearly impossible for participants to decipher the 

script and orthography. Requiring the participants to remember both the auditory and 

visual label would have made the learning task too difficult, given the relatively short 

training session.  Once the transliteration appeared, participants said the English 

translation of the Hebrew word into the microphone as rapidly and clearly as they could. 

The vocal response triggered a voice key, which stopped the computer‟s timer. Latencies 

were recorded from the time that the stimulus was presented until the voice key was 

triggered. All responses were recorded on tape for subsequent transcription and coding of 

errors. The participants were given four seconds to respond to each stimulus.  

2. After the translation task, the participants progressed to a picture naming task. Like the 

translation task, this task consisted of 64 stimuli. The order of presentation was random. 

Each picture appeared twice (at two different points).  In this task, the participants saw a 

picture of one of the newly learned Hebrew words and were asked to name the picture in 

Hebrew as quickly (within 4 sec.) and clearly as they could. Again, their vocal responses 
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triggered a voice key, which stopped the computer‟s timer, and response times were 

recorded from the time that the stimulus was presented until the voice key was triggered. 

Again, all responses were tape-recorded.  

Results. 

      In the first criterion test, the related semantic group had error rates of 12% and 15%. 

The unrelated semantic group had error rates of 16% and 34%. In the second criterion 

test, the related semantic group had error rates of 15% and 20%. The unrelated group had 

error rates of 17% and 26%.  

Table 1: Percent Errors for Both Testing Tasks (Rows Correspond to Individual 

Participant scores) 

Translation Task  

(Hebrew -> English) 

Picture Naming Task 

27 15 

36 27 

32 28 

14 13 

     All incorrect responses, false starts and stuttering, and time-outs (responses given after 

4 sec.) were considered incorrect. Correct responses given after 4 seconds were included 

in the analysis for accuracy.  

Translation Task. Mean RTs and Percent Correct are shown in Table 2. In this task, the 

semantic related group‟s RTs were approximately 40 ms slower. However, no significant 
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differences of RTs between the two groups were found in the translation task, F(1, 2) = 

.024, p = .89. A separate analysis of variance was conducted for accuracy rates.  

Table 2: Translation Task (Hebrew to English); mean RTs and Accuracy 

 Average RT (ms) Accuracy (%) 

Related Group 1556 .61 

Unrelated Group 1516 .42 

      

     The semantically related training group performed at 61% accuracy and the 

semantically unrelated group performed at a level of 42% accuracy. No significant 

difference between the two groups was found F(1,2) = 1.35, p = .366.  

Picture Naming. Mean RTs and Percent Correct appear in Table 3.  In the picture naming 

task, the semantically related group‟s mean RT was approximately 27 ms longer than the 

related group. Again, the difference between the two groups was not significant, F(1,2) = 

.023, p =.89.  

Table 3. Picture Naming task (in Hebrew) 

 Average RT (ms) Accuracy (%) 

Related Group 1317 .68 

Unrelated Group 1290 .66 

 

Comment [1]: jlnicol: 
Wait--aren't these the old values (i.e. the ones 
derived from the data file containing both the 
2000 numbers and the 80000 numbers)? 

slb2: 
Nope. I updated it and ran the ANOVA tests 
again. Formerly, the RTs were 1423 and 1418. 
The Accuracy ratings were 64 and 50. 
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     With respect to accuracy, the semantically related group performed at 68% accuracy 

and the semantically unrelated group performed at 66% accuracy; clearly these are not 

significantly different, F(1,2) = .023, p = .894. Inspection of the data suggests that 

accuracy was better on the second task (picture naming) than on the first task (Hebrew to 

English translation). The individual subject data appear in Table 3. Analysis of variance 

indicates that the difference in accuracy between the two tasks is nearly significant: 

F(1,3) = 6.945; p =  0.078, suggesting either that naming pictures in Hebrew is simply 

easier than translating from Hebrew to English, or that the translation task provided 

additional training on the Hebrew words, thereby improving learning.  

Discussion 

     The main purpose of this study was to examine whether training condition 

(Semantically Related vs. Semantically Unrelated) would affect the learning of new 

words by participants already proficient in the language. Performance was measured in 

terms of both RTs and accuracy in a translation task and picture-naming task. In both 

tasks, the RT differences between the two groups were as predicted, with RTs for the 

related group slower than RTs for the unrelated group. However, these differences were 

not statistically significant. We therefore fail to reject the null hypothesis that semantic 

categories have a positive influence on the efficiency of language acquisition. The lack of 

statistical significance may be due to a very small number of participants and the high 

variability within each group. In addition, there was no direct incentive for the 

participants to perform well.  The lack of incentive may have also contributed to the high 

level of error rates among the majority of the participants, which vastly reduced the 
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number of data points. The fact that the target language was in their L3 lexicon and not 

their L2 may have also accounted for the variance among both groups.       

     The other measure was error rates. The reaction times for both groups across both 

tasks were measured for error. The presentation of each stimulus during the testing tasks 

timed-out at 4 seconds. If participants‟ responses were 4 seconds or longer they were 

excluded from the analysis. All stutters such as “um..” or “it was...” at the beginning of 

responses were excluded. Also, if the subjects said the wrong word or mispronounced the 

word, their response was eliminated. Error rates for the picture naming task were lower 

than the error rates for the translation task. This may indicate that the participants had 

difficulty switching from Hebrew to English during the translation task. Alternatively, it 

is possible that they did better at the picture naming task because it was more similar to 

their initial training. Another possibility is that the translation task provided additional 

training, so that participants actually knew more Hebrew words by the time they reached 

the picture naming task.       

     Due to fact that there were few participants whose performance allowed for their 

inclusion in Exp. 1, a second experiment was conducted. Hebrew learners could no longer 

be tested; therefore, participants in this second experiment were non-Hebrew speakers. 

Methods 

Experiment 2. 

Participants 

     15 participants, enrolled in a Psychology 101 class at the University of Arizona, were 

recruited for the experiment (eight males, seven females). Data from five participants 

were excluded due to either high error rate or technical difficulties. Therefore, data from 
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only 10 participants were included in the data analysis (five males, five females, ranging 

in age from 19 to 21). Five of the participants were native English speakers. Four of the 

native English speakers were L2 learners of Spanish; with two participants beginning 

Spanish at age 14 for four years, and one participant learning Spanish off and on for 10 

years beginning in preschool. One of the native English participants was an L2 learner of 

Spanish at age 13 for three and a half years and an L3 learner of Greek and Italian 

beginning at age 14 for two years. Three of the participants were bilingual Spanish-

English speakers whom stated English as their dominant language. One of the bilingual 

Spanish-English speaker began learning German at age 16 for two years. One participant 

was a bilingual Persian-English speaker that began learning Spanish at age nine. One 

participant was an un-balanced native Korean speaker. The un-balanced Korean speaker 

was an L2 learner of English beginning at age 11 for 10 years. Nine of the participants 

had no Hebrew background, with one native English participant having taken a year of 

beginning Hebrew at age 13. Two females and three males were excluded from the data 

analysis. One female and two males were excluded due to a computer programming 

error. One female and one male were excluded because they were unable to progress to 

the testing phase or complete it. All subjects received two credits for participating in the 

study. 

Materials 

     The materials were identical to those used in Exp. 1, with one exception: the training 

stimuli contained transliterations of the Hebrew words (see the example in Fig. 4 below). 

A list of the transliterated words also appears in appendix A.  
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Figure 4: Example of Word Learning Stimuli  

 

Procedure      

     The subjects participated in an hour-long session composed of both a training and 

testing phase. They were presented with vocabulary training followed by a recognition 

task. After the recognition task, the participants went through a backward (L2 -> L1) 

translation task. Before the subjects began the training, they were asked to fill out a 

consent form and a language questionnaire. They were also asked to look at the pictures 

that would appear in the experiment. These pictures were labelled with the corresponding 

English word on top and the transliteration below. They were instructed to look at the 

pictures to ensure that they knew all of the English words for the stimuli. Just as in Exp. 

1, subjects were randomly assigned to one of two training conditions. Training and 

testing were carried out in sound-resistant test booths. 

Training: Stimuli were presented in 20 blocks of eight, with each word presented five 

times. Stimuli were displayed in a pseudo-random order for the unrelated condition and 

in semantic groups for the related condition. During the training session, the English 

transliteration was displayed along with the picture. The participants wore a set of 
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headphones in which they heard an Israeli speaker pronounce each word as the stimuli 

were exhibited on the screen. They were instructed to repeat each word twice into the 

microphone after they heard each stimulus.              

Criterion Test: This test was identical to the first Criterion Test in Experiment 1, except 

that this time, participants could not proceed to testing if their error rate was higher than 

20%. If participants had an error rate higher than 20%, they looped back to the training 

task.  

Testing: The participants‟ knowledge of the new words was tested with a translation task. 

Just as in Exp. 1, a row of hash marks (##########) displayed for 41 ms preceded the 

presentation of each stimulus. The English transliteration was then presented in the center 

of the screen. The participants were instructed to say the English translation of the 

Hebrew word into the microphone as rapidly and clearly as they could. Their vocal 

response triggered a voice key, which stopped the computer‟s timer. Latencies were 

measured from the presentation time of each stimulus until the voice key was triggered. 

The participants were given eight seconds to respond to each stimulus. Reaction times 

were recorded for each response. Responses were recorded via audio-tape so that the 

responses could be checked for errors.  

Results.  

     All participants had an error rate of 20% or less in the criterion task. All incorrect 

responses, false starts and stuttering, and time-outs (responses given after 8 sec.) were 

considered incorrect. These responses were not included in the original analysis. All 

correct responses given after eight seconds were used in a second analysis looking at 

overall accuracy within each group. Data from five of the participants were excluded 
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from the analysis. Three were excluded due to a programming error and two participants 

were unable to progress to the testing session or complete it. Among the 10 participants 

that were included in the analysis, six went through the criterion task twice and four went 

through the criterion task only once. Mean reaction times (RTs) for correct responses and 

accuracy (%) ratings that included correct responses given after the eight second time-out 

were determined for the remaining ten participants. The mean translation time and 

accuracy for both conditions appear in Table 8 below. 

Table 8. Translation Task (Hebrew transliteration -> English) 

 

 Average RT (ms) Accuracy (%) 

Related Group 2408 .42 

Unrelated Group 2413 .43 

 

     Separate subject analyses of variance were conducted for the RTs per participant per 

experimental condition. Only the participants‟ responses were analyzed as the random 

variables. In the translation task, the semantic unrelated group‟s RTs were approximately 

6 ms slower. No significant differences of RTs between the two groups were found in the 

translation task, F(1, 8) =  0.001, p = .991. Separate subject analyses of variance were 

also conducted for accuracy percentages per participant per experimental condition. 

Again, only the participants‟ responses were analyzed as the random variables. In the 

translation task, the semantically related group performed at 42% accuracy and the 

semantically unrelated group performed at a level of 43% accuracy. No significant 

differences between the two groups were found in the translation task, F (1,8) = .012, p = 

.914. 
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Discussion 

The purpose of the second study was to examine the influence of the training condition 

(semantically related, semantically unrelated) on the performance of participants that 

were not proficient in the target language. Performance was measured in terms of RTs 

and accuracy rates per participant per testing task. Both measures were virtually identical 

for the two groups. These results may be due to a very small number of participants; the 

smaller the group, the greater the chance that idiosyncratic factors will come into play. 

Conclusion 

     Neither experiment produced significant differences between the related and unrelated 

semantic condition, as predicted based on previous studies. A severe limitation of both 

studies was the small number of participants, with only four in the first study and ten in 

the second study. Also, there was a high level of variability within each group, and a high 

number of errors. Experiment 1 showed mild promise: the related condition elicited 

longer reaction times and lower accuracy scores than the unrelated condition.  Although, 

the RT for the semantic categories was slower it does not mean that this type of learning 

is inefficient. It may take longer to learn words that are semantically related because they 

are more similar to one another. It may take longer to facilitate acquisition, but it may 

result in deeper processing.        

     Another limitation in the studies was the use of items for which participants did not 

know the name, even in English. This appeared to be particularly problematic for the 

category of flowers. It is difficult to create four semantic categories that participants 

would not already know and that were not cognates with English. No Hebrew word that 

sounded similar to English or was composed of an already known Hebrew word was used 

Comment [2]:  

Comment [3]: jlnicol: 
what do you mean? 
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in the study. Not knowing the English names of the stimuli could create a number of 

problems. First, the translation task will (obviously) be difficult. Second, if subjects do 

not know the name of an object, it is likely that this is because they either do not 

encounter such objects very frequently or because it is not important for them to learn the 

labels. Hence, the training requires them to learn to identify the pictured object (based on 

perceptual characteristics) and simultaneously learn the Hebrew label. Although, 

participants in the second study were given an opportunity to look over all of the pictures 

used in the experiment to ensure that they were familiar with all of the stimuli, they still 

had trouble remembering the English labels for the flowers.       

     In future research, I would replicate these studies using the Hebrew language with a 

larger group of participants and items for which subjects clearly knew the names. I would 

again use participants with a higher level of proficiency in the language to determine 

whether knowledge of large number of words in the second language affects how new 

words are learned. 
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Appendix A 

The stimuli used in experiment one and two are presented along with their “L3” forms by 

semantic category.  

Items L3 in Hebrew script 

(Experiment 1) 

L3 transliterated to English 

(experiment 2) 

Underwater animals 

Catfish  Shpamnoon 

Crab  Sartahn 

Eel  Tzlufah 

Octopus  Tamnoon 

Shark  Kareesh 

Shrimp  Haseelohn 

Stingray   Treegohn 

Whale  Lihveeahtahn 

Tools 

Axe  Garzen 

Drill  Makdehah 

Hammer  Pateesh 

Pliers  Mihlkahime 

Ruler  Sargel 

Saw  Mahsor 

Screwdriver  Mavreg 

Shovel  Ya-eh 
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Appendix A con‟t 

Items L3 in Hebrew script 

(Experiment 1) 

L3 transliterated to English 

(experiment 2) 

Flowers 

Carnation  Tziporen 

Daffodil  Narkees 

Daisy  Heenahneet 

Dandelion -  Shen-ha-ahree 

Lavender  Ehzoveeohn 

Orchid  Sahalav 

Poppy  Pereg 

Tulip  Tzivohnee 

Halloween 

Bat   Ahtalef 

Ghost  Shehd 

Princess  Nihseechah 

Pumpkin  Dihlahaht 

Scarecrow  Dahleel 

Skeleton  Sheled 

Spider  Ahkaveesh 

Witch  Mahshefah 
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