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Abstract 
 

A variety of theories attempt to model cross-linguistic influence in multilingual language learning. 

The current study uses an artificial miniature language paradigm to test the predictions of one of 

these models: the Typological Primacy Model (Rothman, 2011, 2013, 2014). This model holds that 

cross-linguistic influence is determined by learners’ perceived similarity between their known 

languages (L1, L2, etc.) and the novel language, and further hypothesizes that similarity between 

languages is determined using a hierarchy of input cues in which some cues are more important than 

others in determining similarity between languages and thus cross-linguistic influence. Specifically, 

the highest level of the hierarchy is lexical cues, such as cognates, meaning that, if present, they 

should always be the most important factor in determining cross-linguistic influence. We created two 

artificial languages and taught them to Korean-English bilinguals. One language had English 

cognates and Korean-like word order within phrases, while the other had Korean cognates and 

English-like word order within phrases. Both languages had variable sentence order, allowing 

participants to choose between subject-verb-object and subject-object-verb. The proposed 

Typological Primacy Model predicts that participants who learned the language with the Korean 

cognates would prefer to use Korean-like subject-object-verb word order despite the presence of 

English-like phrases, while participants who learned the language with the English cognates would 

prefer to use English-like subject-verb-object word order despite the presence of Korean-like phrases. 

We found that there was no difference between the two groups’ word order choices, leading us to 

conclude there is no evidence to support the Typological Primacy Model’s predictions that cognates 

determine the source of cross-linguistic influence. 
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Introduction 
 

 When people learn a second or additional language, their knowledge about the languages 

they already speak influences how they learn the new language. This cross-linguistic influence (that 

can be either positive or negative) appears in all areas of language, from the way we perceive and 

produce speech sounds to the way we comprehend and produce sentences (Alonso, 2019). Common 

examples of this can be seen in the difficulty people have with aspects of a new language that are 

different from their first language, as in a native speaker of English, which has minimal verb 

inflection (changes in the verb’s form to express information such as who performed the action and 

when), struggling to learn the complex inflection system of a language like Spanish (Dracos & 

Henry, 2018), or the challenge of distinguishing the English ‘l’ and ‘r’ sounds for a native speaker of 

Japanese, which does not have a distinction between these sounds (Cochrane, 1980). This cross-

linguistic influence that impedes language learning is known as negative transfer, while positive 

transfer is cross-linguistic influence that facilitates learning, such as a Spanish speaker easily learning 

Italian words due to the large amount of cognates (word pairs between languages with similar 

pronunciation and meaning such as English “fruit” and Spanish “fruta”) and shared vocabulary 

between Spanish and Italian. 

 In the current global world, many people speak more than two languages. Since knowledge 

of the first language (L1) influences the acquisition of the second language (L2), it makes sense that 

a similar process would occur in the acquisition of a third language (L3) and beyond, but the details 

of this process are still largely unknown. When learning an L3 or other additional language, the 

learner has multiple languages that can influence their acquisition of the new language, so there are 

several possible ways this multilingual transfer could work. For example, do all of a learner’s already 

known languages have equal influence, or does one of them have a stronger influence than the 

others? And if so, which one?  

 Recent research (e.g., Pajak et al., 2016) has provided the first step in understanding the 

nature of cross-linguistic influences in multi-language learning. It has shown that learners implicitly 

detect similarities between their known languages and the new language, e.g., similar structures, and 

generalize this perceived similarity to unobserved domains, e.g., previously unseen structures. For 

example, a bilingual speaker of English and Spanish who is beginning to learn Italian might notice 

that Italian sounds more like Spanish than like English and then generalize this similarity as they 

learn by assuming that other unseen aspects of Italian will work similarly to Spanish. 
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 If perceived language similarity is an important factor in determining the source of cross-

linguistic influence in multilingual language learning, how do learners determine the similarity 

between languages? It is assumed to be primarily an implicit process (Pajak et al., 2016), but what 

input factors do language learners base similarity on? Theories differ on this question. Some 

prominent models such as the Typological Primacy Model (hereafter, TPM, (Rothman, 2011, 2013, 

2014) assume that learners are biased to pay more attention to some aspects of language structure 

more than to others (e.g., favoring word similarity over similarity in sentence structure), while other 

theories (e.g., Pajak et al., 2016) assume no such hierarchy and attribute equal importance to all 

aspects of language structure.  

 The TPM (Rothman, 2011, 2013, 2014), one influential model of L3 acquisition, 

hypothesizes a hierarchy of cues in which some input cues are more important than others in 

determining similarity between languages. Specifically, this hierarchy of cues includes the following 

4 levels in order of importance: lexical cues (e.g., shared vocabulary or similar words) at the top 

level, phonological cues (e.g., similar sounds and sound patterns) at the second level, functional 

morphology cues (e.g., similar types of changes in word forms) at the third level, and syntactic cues 

(e.g., similar word order) at the lowest level. This hierarchy of cues is based on the accessibility of 

information, i.e., a learner will likely notice similarities at the lexical level more easily, and thus 

earlier in the learning process, than at the syntactic level. This hierarchy model also acknowledges 

that the 4 hierarchy levels are not independent of each other, i.e., if two languages share cognates 

(lexical cue level), they often also have similar word sounds (phonological cue level). Higher levels 

of the hierarchy are more important than lower levels for determining similarity between languages 

and therefore are more likely to determine the source of cross-linguistic influence. According to the 

TPM, in determining language similarity, a language learner first considers the highest level of the 

hierarchy, and if they detect no similarity or equal similarity between their two languages and the 

new language, then they consider the next level and so on. Once a language learner detects similarity 

between languages, this determines the source of cross-linguistic influence. For example, imagine a 

bilingual speaker learning an L3. The speaker implicitly finds that the words (first level: lexical-level 

input cues) from the L3 are not similar to the words in their L1 or the words in their L2. However, 

they notice that the sound patterns (second level: phonological level input cues) in the L3 are more 

similar to the sound patterns in their L2 than to the sound patterns in their L1. Therefore the learner 

determines that their L2 is more similar to the L3, and therefore L2 is the source of cross-linguistic 

influence, i.e., the learner uses their L2 knowledge to guide their L3 learning and treats the L3 more 

like their L2. In the TPM model, the cross-linguistic transfer is holistic, not confined to particular 
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levels of the hierarchy. For example, in the hypothetical scenario described above, the language 

learner treats all aspects of L3 like their L2, not just the phonological aspects which they used to 

determine language similarity. 

 The TPM hierarchy model holds that similarity at the highest level is always most important. 

Only if no similarity is detected at the first level does the next level come into consideration. This is a 

strong hypothesis. It says that lexical level similarity cues, if present, are always the most important, 

regardless of similarity on lower levels of the hierarchy or other factors. This makes it a 

straightforward hypothesis to test, although so far there has been little experimental research on this 

model. In this study, we designed an experiment to test the predictions of the TPM hierarchy, 

specifically asking whether lexical-level cues such as cognates are always the most important factor 

in determining the similarity between languages regardless of the presence of other cues. To test this, 

we needed a situation where bilingual speakers were learning a language with competing similarity 

cues, i.e., some similarity to their L1 and some similarity to their L2, with one similarity cue from the 

highest level of the hierarchy and one from the lowest level of the hierarchy.  

 The hypotheses of models such as the TPM are typically tested using classroom data from 

language learners with different language backgrounds (Bardel & Falk, 2007; Rothman & Cabrelli 

Amaro, 2010). However, this often proves challenging, as teasing apart hypotheses might require 

looking at data from specific combinations of languages and language features, which could mean 

gathering data only from people with uncommon language backgrounds. Given this small, possibly 

difficult to access population, researchers often have to work with small samples, which makes 

drawing reliable conclusions difficult, especially when there are many variables to consider, such as 

learners’ proficiency in each language, length of exposure, etc. 

 The current study takes a different approach to the topic of cross-linguistic influence in 

language learning, and the TPM model in particular, using an experimental method called artificial 

miniature language learning that has been successfully used to study L1 (Fedzechkina et al., 2012; 

Saffran et al., 1996; Gomez & Gerken,1999),  L2 (Kaushanskaya & Marian, 2009), and L3 

(Bartolotti & Marian, 2016) learning. In these experiments, participants learn a novel artificial 

language designed to investigate a specific question about how people learn or use language. 

Artificial miniature language learning experiments involve a small set of words and sentences that 

participants are thoroughly trained on before being asked to describe previously unseen scenes in the 

novel language they have learned. Participants are exposed to the novel language stimuli by viewing 

visual stimuli (either images or videos) on a screen and hearing the audio stimuli describing them in 

the artificial language. After initial exposure, participants gain experience with the language by being 
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shown two or more different visual stimuli with an audio description and being asked to choose the 

visual stimuli that matches the description they hear. Finally, participants are shown visual stimuli 

and asked to speak or type its description in the artificial language. It is common in artificial 

language learning experiments to expose participants to language input with some unpredictable 

variation, so that at the final test participants have to choose between different possible descriptions 

for the image they are shown. This allows researchers to create predictions about which choices 

participants will make in learning and speaking the artificial language. 

 The artificial language learning experimental method was used for this study because it has 

several advantages over traditional approaches such as classroom studies. First, it allows researchers 

to carefully control all aspects of the input, thus making sure that participants have the same 

experience with the language and removing the possibility of extraneous variables such as 

participant’s past experiences and proficiency levels affecting the results. Second, researchers can 

easily create a language that has the exact phenomena being tested while still allowing them to work 

with more easily reachable populations instead of seeking out participants from hard-to-find 

language backgrounds. In this study, we were interested in the specific situation of bilingual speakers 

learning a language with competing similarity cues on different levels of the proposed TPM 

hierarchy. The experimental method used in this study allowed us to create exactly this situation. 

 

 

Experiment 
 

 In this study we designed an artificial language learning experiment to test the predictions of 

the TPM hierarchy model (Rothman, 2011, 2013, 2014). We investigated whether or not language 

learners detect the similarity between the the new language and previously known languages based 

on a hierarchy of cues in the language input, and specifically whether lexical-level cues such as 

cognates are always the most important factor for determining language similarity despite the 

presence of other cues. We tested this using an artificial miniature language paradigm because it 

allowed us to model a situation in which participants learn a language that has competing input cues 

which are at different levels of the TPM hierarchy.  

 We exposed different groups of Korean-English bilinguals to two miniature languages. The 

two languages were designed each with two competing input cues, one that was similar to English 

and one that was similar to Korean. The two cues were cognates (word level cue; highest on the TPM 
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hierarchy), and adpositional phrases1 (syntactic cue; lowest level on the TPM hierarchy). 

Specifically, one of the artificial languages had English cognates, but postpositions as in Korean, and 

the other language had Korean cognates but prepositions as in English. Cognates are an example of a 

lexical cue, which is the highest level in the proposed TPM hierarchy, meaning that according to this 

model they are the most important cue and should be the basis for determining similarity between 

languages. Word order (in this case word order in adpositional phrases) is an example of a syntactic 

cue, which is the lowest level on the proposed TPM hierarchy, meaning that according to this model 

it is a less important cue and, in the presence of a higher-level cue (cognates), should not be a factor 

in determining similarity between languages. Thus, if TPM is correct, we expect learners to 

determine the similarity between the languages they already speak (English and Korean) and the 

novel artificial language based on the cognates (English or Korean, depending on the language 

participants are exposed to) and ignore word order cues. 

 The sentences in the language had varying sentence word order. Korean-like subject-object-

verb (SOV) word order occurred in 50% of the input sentences and English-like subject-verb-object 

(SVO) word order occurred in the remaining 50% of the input. At test, participants were asked to 

produce their own sentences in the language, and we measured whether they preferred to use SOV or 

SVO word order. We wanted to find out if participants prefered to use the sentence word order that 

corresponds to the cognates of the language they are exposed to, which would support the predictions 

of the TPM hierarchy model. Specifically, this model would predict that learners exposed to the 

language with English cognates would prefer to use SVO order as in English, despite the presence of 

postpositions as in Korean, while the learners exposed to the language with Korean cognates would 

prefer to use SVO order as in Korean, despite the presence of prepositions as in English. However, if 

this preference is not found, it would call into question a strict hierarchy that determines cross-

linguistic influence based on the highest level of cues regardless of all other factors assumed by the 

TPM. 

 

 

 

 

 
1 A term that describes both prepositions, which occur before nouns as in “on chair”, and postpositions, which occur 

after nouns as in “chair on”; English has prepositions and Korean has postpositions. Adpositional phrases are 

phrases containing an adposition and noun such as “on chair” or “chair on”. 
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Participants 
 

 The artificial miniature language experiment was administered on FindingFive (FindingFive 

Team, 2019), an online platform for behavioral research studies. Participants completed the study at 

their own pace, and the average completion time was 44 minutes.  

 A total of 53 participants completed the study, randomly assigned to one of the two language 

conditions, the Korean cognate language condition (27 participants) and the English cognate 

language condition (26 participants). Participants were Korean undergraduate and graduate students 

recruited from 7 universities in South Korea: Kyungpook National University, Youngnam 

University, Korea University, Seogang University, Yonsei University, Keimyung University, and 

Handong University. They were L1 speakers of Korean and L2 speakers of English. They had all 

attained the 3rd grade in the Korean national college entrance exam (College Scholastic Ability Test) 

to ensure their English proficiency was sufficient, with at least basic conversation and reading skills. 

The experiment instructions were in English to further ensure that participants were proficient in 

English, since they would not understand the instructions otherwise. The consent form and the 

advertisements used to recruit participants were in Korean. Participants were compensated with 

restaurant gift cards with a value of ₩10,000 South Korean Won (approximately $9 USD at the time 

of experiment administration).  

 Following earlier studies (Fedzechkina et al., 2012), we excluded data from 10 participants (6 

in the English cognate condition and 4 in the Korean cognate condition) who failed to learn the 

language or did not follow instructions (see Scoring for details), leaving a total of 43 participants (23 

in the Korean language condition and 20 in the English language condition) for the final analysis. 

 

 

Artificial Miniature Languages 
 

 Participants were told they would learn an “alien” language, but they were not informed 

about the fact that the language had any similarity to English or Korean. 

 The lexicon of both languages consisted of 9 words: 2 animate nouns (“girl” and “man”), 3 

inanimate nouns (“chair”, “box”, and “pillow”), 2 adpositions (“on” and “beside”), and 2 transitive 

verbs (“kick” and “lift”). All the words were obvious cognates of either English or Korean depending 

on the language condition. The cognates for both language conditions were created by keeping the 
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beginning sounds or syllables but changing the ending or adding an ending syllable. Each part of 

speech had the same ending to simplify and help participants learn these categories. For example, the 

English cognate for “girl” was “girda” and the English cognate for “chair” was “chairda”. See 

Appendix for a full lexicon of cognates for each language condition. 

 The audio stimuli was generated using the web-based speech synthesizer Wideo 

(https://wideo.co/text-to-speech/). The synthesizer has a variety of voices with different language 

accents, and the words for the two different language conditions were generated using two different 

voices whose phonological pronunciation matched the cognates in the language condition, i.e., a 

Korean voice for the language with Korean cognates and an English voice for the language with 

English cognates. The voice is then a secondary phonological cue, the second level of the hierarchy 

also expected to increase similarity (and with that the likelihood to detect the influence of cognates if 

such is present) with the language that matches cognates. 

 The artificial miniature languages were created to consist of sentences containing a subject, 

verb, object, and an adpositional phrase (adposition and noun) and had simple transitive meanings 

like “girl kick chair beside box” or “man lift pillow on chair”. The adpositional phrases (APs) 

consisted of two words, an adposition (either “on” or “beside”) and a noun. In the English cognate 

condition, the APs were postpositional (e.g., “chair on”) and in the Korean cognate condition, the 

APs were prepositional (e.g., “on chair”). Note that there was a mismatch between the AP structure 

and the cognates in each of the artificial languages; APs were similar to one of the participants' 

languages (either English or Korean) while the cognates were similar to the other. This was 

intentional because, according to the TPM, lexical cues such as cognates are the highest level of the 

hierarchy and syntactic cues such as AP structure are the lowest level of the hierarchy. Therefore 

each of the artificial languages has one high-level cue (cognates) and one low-level cue (AP 

structure) so we can test the prediction that the high-level lexical cues are always the most important 

factor in determining language similarity regardless of any lower level cues such as the syntactic cue 

AP structure. The sentences consisted of an animate subject (either “man” or “girl”), an inanimate 

object (“chair”, “pillow”, or “box”), and a verb (either “kick” or “lift”), e.g., “girl kick chair”, and 

one of the APs placed directly after the subject. In both the English and Korean language conditions, 

50% of the sentences had SOV word order and 50% had SVO word order. This means that for the 

English cognate language condition the two possible word orders were (APs set off with commas) 

 

Subject Noun Adposition Object Verb (e.g., “girl, box beside, chair, kick”) 

and 
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Subject Noun Adposition Verb Object (e.g., “girl, box beside, kick, chair”). 

 

While for the Korean cognate language condition the two possible word orders were  

 

Subject Adposition Noun Object Verb (e.g., “girl, beside box, chair, kick”) 

and 

Subject Adposition Noun Verb Object (e.g., “girl, beside box, kick, chair”). 

 

 In the audio there was a 35 ms pause between the subject, AP, verb, and object, but not 

between the two words in the AP, so the AP sounded like a unit with no full stop between the two 

words. This prosody is indicated with the commas around the AP in the above example sentences. 

Each animate noun could occur with each verb, and that subject-verb combination could occur with 

each adposition. That combination could occur with any of the 3 inanimate nouns as the object, and 

with either of the two remaining inanimate nouns as the noun inside the AP (the same word could not 

occur in both the object and AP noun positions). This produces a total of 48 possible combinations of 

words, and since each of the combinations could appear either with SOV word order or with SVO 

word order, there were 96 possible with APs in each language.  

 

 

Procedure 
 

 The experiment sequence was divided into 3 phases, each of which had several blocks: 

lexical exposure and tests (6 blocks), AP exposure and tests (6 blocks), and sentence exposure and 

tests (7 blocks).  

 

Lexical exposure and tests 

 The purpose of this phase was to teach participants the names of the nouns in the artificial 

language. Participants were instructed that they would “learn the names of characters and objects” in 

the alien language. This phase contained 3 types of blocks: exposure blocks, comprehension blocks, 

and production blocks.  

 In exposure blocks, participants were presented a picture of each object or character in 

isolation accompanied by its auditory description in the artificial language. For the images of the 
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human characters “girl” and “man”, each figure was standing in a neutral position, facing forward 

with arms at the sides (see figure 1A for example), and the inanimate objects (“chair”, “box”, and 

“pillow”) were large and centered (see figure 1B for example). Each noun appeared twice in random 

order.  

 In comprehension blocks, participants heard the name of one of the characters or objects 

while viewing 4 different images. They had to click on the image that matched the name they heard. 

After they clicked on an image they received feedback on whether their choice was correct or 

incorrect. Each noun appeared twice as the correct choice, with different incorrect options each time, 

in random order. 

 In production blocks, participants were shown an image of one of the characters or objects 

and had to record themselves speaking the name of it. They could listen to their recordings and re-

record if necessary before submitting. Participants were instructed to make sure each recording was 

clear and understandable before moving on to the next trial. Each of the 5 nouns appeared only once. 

After submitting the recording, they received feedback on their speech by seeing the image again and 

hearing the correct name. 

 This phase consisted of the following block sequence: lexical exposure 1 (10 trials), lexical 

comprehension 1 (10 trials), lexical production 1 (5 trials), lexical exposure 2 (10 trials), lexical 

comprehension 2 (10 trials), lexical production 2 (5 trials).  

    

A: “girl”     B: “box” 

Figure 1: Examples of images from the lexical exposure and tests phase. 

 

AP exposure and tests 

 The purpose of this phase was to teach participants APs in the artificial language, either 

prepositional or postpositional depending on which language condition they were assigned to. 
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Participants were instructed that they would “learn how to describe locations” in the alien language. 

Since this phase was intended to familiarize participants with APs specifically, APs were presented 

in isolation rather than within a sentence. For these APs presented in isolation, all 5 of the language’s 

nouns, both the two animate nouns and the 3 inanimate ones, were used meaning that APs such as 

“beside girl” were included. However, the APs within sentences in later blocks only used the 3 

inanimate nouns since the 2 animate nouns “girl” and “man” were used only as the subject of the 

sentence. Each of the 5 nouns could occur with either of the two adpositions, creating 10 possible 

APs in the language.  Like lexical exposure, this phase contained exposure blocks, comprehension 

blocks, and production blocks.  

 In exposure blocks, participants were presented with an image depicting the scene each AP 

described accompanied by its auditory description in the artificial language. The images were of the 

relevant noun and a red circle in the relevant spatial relationship to the noun with an arrow pointing 

to the circle. For example, “on chair” showed an image of the chair with a red circle on it and an 

arrow pointing to the circle (Figure 2A). The instructions specified that participants should pay 

attention to the circle’s location relevant to the object and to the new words describing location. Each 

of the 10 APs occurred once in random order. 

 In comprehension blocks, participants heard the audio description for one of the APs while 

viewing 2 different images. They had to click on the image that matched the name they heard. After 

they clicked on an image, they received feedback on whether their choice was correct or incorrect. 

The incorrect image depicted a scene that contained the same noun but the incorrect adposition. For 

example, when a participant heard the words for “on chair” they would see one image depicting ”on 

chair” and one depicting “beside chair”. The images used were the same ones as in the exposure 

blocks. Each AP appeared once as the correct choice in random order. 

 In production blocks, participants were shown an image depicting one of the APs and had to 

record themselves speaking the description of it. They could listen to their recordings and re-record if 

necessary before submitting. Participants were instructed to make sure each recording was clear and 

understandable before moving on to the next trial. The images used were the same ones as in the 

exposure blocks. Each of the 10 APs appeared once. After submitting the recording, they received 

feedback on their speech by seeing the image again and hearing the correct description. 

 The block sequence for this phase was parallel to that of the lexical exposure and test phase: 

AP exposure 1 (10 trials), AP comprehension 1 (10 trials), AP production 1 (10 trials), AP exposure 

2 (10 trials), AP comprehension 2 (10 trials), AP production 2 (10 trials).  
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 A: “on chair”   B: “beside man” 

Figure 2: Examples of images from the AP exposure and tests phase 

 

 

Sentence exposure and tests 

 This phase had two initial blocks consisting of sentences without an AP (only subject, verb, 

and object such as “girl kick chair”) designed to familiarize participants with novel sentence 

structure. For these familiarization blocks, participants were told that they would “learn some 

sentences” in the alien language and were instructed to pay attention to what the characters were 

doing as well as the new words describing actions. For all subsequent sentence blocks, which 

consisted of sentences containing an AP, participants were told that they would learn “longer 

sentences describing more complicated situations” and were instructed to pay attention to both what 

the characters were doing and the relative locations of objects and characters. This phase also 

contained exposure blocks, comprehension blocks, and production blocks. 

 In exposure blocks, participants were presented with an image depicting a sentence 

accompanied by its auditory description in the artificial language. The images contained one of the 

human characters (“girl” or “man”) in either a kicking position or a lifting position along with an 

inanimate object (“chair”, “box”, or “pillow”) positioned so it was being kicked or lifted, as well as 

another object either below or to the left of the character (see Figure 3A and 3B for examples). The 

sentences in the initial familiarization blocks did not have APs, so the corresponding images did not 

contain the additional object that would cause the scene to require an AP (see Figures 3C and 3D for 

examples). Blocks were balanced so that each word occurred equally often and with each possible 

combination of other words. 
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 In comprehension blocks, participants heard the audio of a sentence while viewing 2 different 

images. They had to click on the image that matched the audio they heard. Participants received 

feedback in the initial blocks intended for familiarization with sentences, but did not receive 

feedback in the other blocks. The incorrect image in the initial familiarization blocks depicted a 

sentence with the same subject and object but the incorrect verb. For example, when a participant 

heard the words for “girl kick box” they would see one image depicting ”girl kick box” and one 

depicting “girl lift box”. The incorrect image in the other blocks depicted a sentence that differed 

from the correct sentence in either the verb, the adposition, the object, or the noun in the AP, each of 

the 4 equally often. The images used were the same ones as in the exposure blocks. All blocks were 

balanced so that each word occurred equally often and with each possible combination of other 

words. 

 In production blocks, participants were shown an image depicting a sentence and had to 

record themselves speaking the description of it. They could listen to their recordings and re-record if 

necessary before submitting. Participants were instructed to make sure each recording was clear and 

understandable before moving on to the next trial. The images used were the same ones as in the 

exposure blocks. Blocks were balanced so that each word occurred equally often and with each 

possible combination of other words. Participants did not receive feedback after submitting the 

recording. 

 This phase consisted of the following block sequence: sentence learning 1 (for 

familiarization, sentences did not contain APs, 12 trials), sentence comprehension 1 (or 

familiarization, sentences did not contain APs, 12 trials), sentence learning 2 (24 trials), sentence 

comprehension 2 (24 trials), sentence learning 3 (24 trials), sentence comprehension 3 (24 trials), and 

sentence production (24 trials). 
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A: “girl, on chair, lift, box”  B: “ man, beside chair, kick, pillow” 

   

C: “girl kick chair”    D: “man lift pillow” 

Figure 3: Examples of images from the sentence exposure and tests phase. 3C and 3D are 

from the initial blocks indeed for familiarization with sentences and depict sentences without 

APs, while 3A and 3B are from the other blocks and depict sentences containing APs. 

 

 

Scoring 

 

 The audio data was phonetically transcribed using the Cambridge Pronunciation Dictionary. 

This method of notating pronunciation was designed specifically for English, but we were easily able 

to adapt it for Korean pronunciation, substituting the closest equivalents in cases of Korean sounds 

that English does not have. This adaption was desirable for this experiment since the transcriptions 
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were for matching participants’ pronunciations against the pronunciation they learned in the 

experiment, not for representing pronunciations as authentically as possible, and transcribing both 

language conditions using the same method allowed us to analyze and compare the data more 

efficiently. The transcribed data was parsed using a custom Python script. To determine 

pronunciation errors, the script used Levenshtein distance, which is a measure of how two words 

differ. Words that contained no more than one deletion, addition, or substitution of a sound (distance 

of 1) were considered as pronounced correctly. For example, if a participant pronounced “chairda” as 

“chairba”, this was considered correct since it only contains one change to the word (one 

substitution). Any words that had more than one error were considered uncodable. For example if a 

participant pronounces “chairda” as “chair”, this would be considered uncodable since it contains 

two changes to the word (two deletions). Codable sentences were annotated for sentence word order 

and adposition word order. Trials were marked correct if they were either SOV or SVO, and if they 

were prepositional for the Korean language condition and postpositional for the English language 

condition; they were marked false otherwise. We excluded all the data from any participants who 

scored less than 70% of trials correct in the final comprehension block (sentence comprehension 3) 

or who got less than 50% of trials correct in the final production block (sentence production), 

following prior work (Fedzechkina et al., 2012). 

 

 

Results 
 

 We investigated whether Korean-English bilinguals would treat the new language as more 

similar to English or more similar Korean depending on whether they learned a language with 

English cognates or Korean cognates (as hypothesized by the TPM). To address this question, we 

compared participants’ word order preferences across the two groups. Specifically, we asked whether 

participants in the Korean cognate group would prefer to use Korean-like SOV word order more 

frequently compared to participants in the English cognate group who were expected to prefer 

English-like SVO word order. The TPM predicts that participants would produce more Korean-like 

sentences in the novel language if they perceived it to be more similar to Korean, and more English-

like sentences if they perceived it to be more similar to English, and also that lexical cues in the 

language, such as cognates, are always the most important factor in determining this similarity. If this 

is the case, we would expect participants in the Korean cognate condition to use more SOV word 
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order than participants in the English cognate condition, and participants in the English cognate 

condition to use more SVO word order than participants in the Korean cognate condition. This would 

indicate that they were determining language similarity based on the language of the cognates (either 

English or Korean) and treating the new language more like this language. 

 

 

 Figure 4: SVO use in Korean and English cognate conditions. Error bars indicate 

bootstrapped 95% confidence intervals. For both conditions, since only grammatical sentences were 

included and all grammatical sentences are either SVO or SOV, the remaining percent out of 100 is 

the average percentage of SOV (25.6% SOV for the English cognate condition and 30.3% SOV for 

the Korean cognate condition). The horizontal line indicates the input proportion in the artificial 

miniature languages, 50% SVO and 50% SOV. 
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 To address this question, we compared average SVO use between the two cognate 

conditions, and Figure 4 depicts this comparison. For the Korean cognate condition, participants’ 

sentences, on average, used SVO word order 74.4% of the time, while for the English cognate 

condition, participants’ sentences, on average, used SVO word order 69.7% of the time (see Figure 

4). A Wilcoxson signed-rank test over the by-participant word order proportions revealed that the 

two conditions did not differ significantly in terms of SOV use (W = 263, p = 0.422). This means that 

whether participants learned the language with English cognates or the new language with Korean 

cognates did not affect their word order preferences in the language. This is contrary to the 

predictions of the TPM, which in this case would predict that participants who learned the language 

with Korean cognates would produce more Korean-like sentences in the language, thus preferring to 

use SOV word order as in Korean, while participants who learned the language with English 

cognates would produce more English-like sentences in the language, thus preferring to use SVO 

word order as in English. 

 Interestingly, both conditions showed a preference for SVO over SOV. Using a Wilcoxon 

signed-rank test to compare each condition to the input language, which was 50% SOV, we found 

that the preference for SVO is significant for both conditions (W = 370, p<0.0001 for the Korean 

cognate condition, and W = 370, p<0.0001 for the English cognate condition). For the English 

cognate condition, this was the predicted outcome (learning a language with English cognates 

causing a preference for the English-like word order SVO), but for the Korean cognate condition it 

was the opposite of what was predicted (which was that learning a language with Korean cognates 

would cause a preference for the Korean-like word order SOV). This was an unexpected finding that 

was also not predicted by the TPM, and we will return to it in the discussion. 

 These results provide no evidence that the presence of cognates influences word order 

choices, and do not support the TPM’s predictions that participants who learned the language with 

Korean cognates would prefer to use Korean-like SOV word order while participants who learned the 

language with English cognates would prefer to use English-like SVO word order. 

 

 

Discussion 
 

 We investigated whether or not language learners detect the similarity between the the new 

language and previously known languages based on a hierarchy of cues in the language input, and 
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specifically whether lexical-level cues, such as cognates, are always the most important factor for 

determining language similarity despite the presence of other cues, as hypothesized by TPM. We 

modeled a situation in which Korean-English bilingual participants learned a language that was 

similar to English in some ways and similar to Korean in other ways using an artificial language 

paradigm. One language condition in our experiment had English cognates and the other language 

condition had Korean cognates. If language learners determine language similarity and therefore 

cross-linguistic influence using a hierarchy of cues as in the TPM, and if lexical cues, such as 

cognates, are the most important type of cue in the hierarchy, we would expect participants in the 

Korean cognate condition to use Korean-like SOV word order more frequently than participants in 

the English cognate condition. 

 The results of the current study do not support this hypothesis. Instead, we found no 

significant difference in SOV use between the two cognate conditions. Thus, our findings do not 

offer support for the proposed TPM hierarchy model. According to the TPM, language learners 

implicitly determine similarity between the new language they are learning and the languages they 

already know, and then holistically treat the new language like the language it is most similar to 

among the languages they know. In the TPM’s proposed hierarchy of cues, lexical cues, such as 

cognates, are the highest level, meaning they are the most important for determining language 

similarity. Given this, we expected participants to treat all aspects of the new language, including 

word order, similarly to the language that matched their assigned cognate condition, which would 

mean participants who learned the language with Korean cognates would prefer the Korean-like 

word order SOV and participants who learned the language with English cognates would prefer the 

English-like word order SVO. This is not what we found. Instead, we found that the use of SOV and 

SVO did not differ between the two cognate conditions, which means there was no indication that the 

cognates influenced word order choices. 

 What do our findings mean for the TPM model? One possibility is that the TPM is an 

inaccurate model of multilingual cross-linguistic influence and that there is an alternative model that 

offers a more accurate explanation (e.g., Pajak et al., 2016). This would indicate that similarity 

between languages is not determined using a hierarchy of cues. Perhaps lexical cues such as cognates 

are one of many cues that factor into determining language similarity, but they are no more important 

than other types of cues.  

 Another possibility is that the TPM accurately describes multilingual cross-linguistic 

influence, but that the design of this study did not capture its effect. It is possible that the cognates 

had the predicted effect in the English cognate condition (participants in this condition preferred to 
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use English-like word order -- SVO) but not in the Korean cognate condition (participants in this 

condition did not prefer to use Korean-like word order -- SOV).  

 Of the 10 participants excluded from the above analysis (see Scoring), 8 were excluded due 

to producing sentences with consistent but ungrammatical construction, and of those 8, 5 

participants, all from the English cognate condition, produced, for all or nearly all trials, sentences 

with prepositions instead of postpositions, even though the language they learned contained only 

postpositions and they never saw prepositions in the input. The fact that 5 participants from the 

English cognate condition (among those dropped from the analysis) all produced prepositional 

phrases in all or nearly all trials, despite seeing only postpositional phrases in the language input, is a 

good indication that the cognates did have some effect in at least the English cognate condition, since 

this would normally not be a likely outcome. The participants were native speakers of a 

postpositional language (Korean) learning another postpositional language (the English cognate 

condition of this study), so for them to spontaneously produce prepositional phrases was unexpected, 

and this would be difficult to explain without appealing to the effect of the English cognates in the 

language.  

 Why might the cognates have had the predicted effect for the English cognate condition but 

not the Korean cognate condition? It is possible the cognates in the two language conditions were 

perceived differently by the participants in each condition. The cognates were created in consultation 

with a native speaker of Korean, and for both conditions they were designed to be fairly obvious, i.e., 

having a clear similarity to the real language’s word instead of subtle, less noticeable similarities. 

This is in keeping with prior work, which has demonstrated that words with shared form and 

meaning have effects on language learning (Hall et al., 2009). Since it is not obvious exactly how 

much shared form is necessary for these effects to occur, we created artificial cognates whose 

similarity to the real words was distinct. In this way, the study was designed to have the greatest 

possible chance of having an effect, since using less obvious cognates might not have been 

noticeable enough for this effect. Additionally, the language’s audio was generated so that the accent 

of the speech matched the cognates (English accent for the English cognates and Korean accent for 

the Korean cognates) so that the pronunciation would make similarities easily recognizable. All this 

was intended to be maximally disposed to the predictions of the TPM, which was that the cognates of 

each condition would determine word order preferences despite the presence of the adpositions 

which did not match the cognates (Korean-like postpositions with English cognates and English-like 

prepositions with Korean cognates). Although the cognates were designed to be obvious, it is 

possible that the participants in this experiment found the English cognates to be more noticeable 
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than the Korean cognates. There is also the fact that all participants were speakers of L1 Korean and 

L2 English. Perhaps they were more sensitive to the cognates of their L2 than their L1, or found their 

L2 knowledge easier to draw upon in a language-learning situation since their experience with the L2 

would also have been a language-learning situation. Alternatively, this finding could suggest support 

for alternative explanations of multilingual cross-linguistic influence that are not based on similarity 

between languages, such as the L2 Status Factor which holds that L2 has more influence in L3 

acquisition than L1 does (Bardel & Falk, 2007; Falk & Bardel, 2010). 

 A final possible explanation for the results is that the artificial miniature language is not an 

effective method for capturing language learning effects such as cross-linguistic influence. This is 

unlikely, as artificial language learning experiments have previously captured other cross-linguistic 

effects, for example the study by Kaushanskaya & Marian (2009) which showed that bilinguals were 

less susceptible than monolinguals to cross-linguistic interference in an artificial word-learning task. 

Artificial language experiments have also captured cross-linguistic effects in bilinguals learning an 

L3, as in the study by Bartolotti & Marian (2016) which found that bilinguals performing an artificial 

word-learning task learned words more accurately when the artificial words were more word-like in 

one or both or their previously known languages.  

 In conclusion, we did not find evidence to support the predictions of the TPM model of 

multilingual cross-linguistic influence. This model holds that lexical cues such as cognates are the 

most important factor for determining similarity between languages, and thus the source of cross-

linguistic influence, but this experiment did not find evidence that the presence of cognates 

influenced L3 learning enough to determine cross-linguistic influence. 
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Appendix: Complete Artificial Lexicons 
 

The following table shows the complete lexicons of the two artificial miniature languages. Across 

each row is the English word that the English cognate is based on, the artificial cognate created for 

the English cognate condition, the Korean word that the Korean cognate is based on (translation 

equivalent of the English word), and the artificial cognate created for the Korean cognate condition. 

English cognates are spelled identically to the English words where the pronunciation is the same 

(the beginnings of words) and phonetically where the pronunciation is different (the ending 

syllables). Korean words and cognates are shown in both Hangul (the Korean alphabet) and 

romanized Hangul (Revised Romanization). 

 

English word Artificial English cognate Korean word Artificial Korean cognate 

girl girda 소녀 (sonyeo) 소누 (sonu) 

man manda 남자 (namja) 남누 (namnu) 

box boxda 상자 (sangja) 상누 (sangnu) 

chair chairda 의자 (uija) 의누 (uinu) 

pillow pillowda 베개 (begae) 베누 (benu) 

kick kickem 차다 (chada) 차버 (chabeo) 

lift liftem 들다 (deulda) 들버 (deulbeo) 

on oni 위에 (wi-e) 위파 (wipa) 

beside besidi 옆에 (yeop-e) 옆파 (yeoppa) 

 


