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The relationship between lexical activation in L1 and L2 was investigated using a 

backward and forward translation task. Bilingual Arabic-English speakers first 

translated forward from L1 to L2, then backward from L2 to L1. Two groups of 

participants were established (high and low proficient bilinguals). The translation task 

included words that were being translated in both L1 and L2. The goal of the study 

was to see how strong the relation between L1 and L2 translation is. The findings of 

the study revealed that bilingual memory relations are asymmetric: translation from 

L1 to L2 is conceptually mediated, but the translation from L2 to L1 is lexically 

mediated. 
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1. Introduction 1 

Language tends to be the most important human contact mechanism since it can be used to understand and communicate a 

wide variety of thoughts and emotions. It is used to share ideas and provide an accurate picture of what we see around us. 

Another essential function of language is to enable us to think about ourselves, our thoughts, and other people. Language for 

communicating involves a variety of sophisticated brain mechanisms in the bilingual's head as well as vast amounts of 

knowledge on the various meanings of words that make it easier to communicate thoughts. 

 

Any language speaker has his or her own psychological dictionary or vocabulary store, from which he or she selects and uses 

words and responds to others' utterances (Kroll, van Hell, Tokowicz and Green, 2010). The mental lexicon refers to a language 

speaker's psychological representations of words, their multiple meanings, and the semantic division that indicates which group 

a word belongs to. The mental dictionary's arrangement of these various definitions and details is an important idea that should 

be researched and given further attention. Lexicon refers to a language's vocabulary, which contains words and phrases. It also 

contains lexemes, which are used to form words that are formed according to specific morpho-syntactic laws (Grainger and 

Dijkstra, 1999). As a result, a lexicon organizes a speaker's mental language in accordance with those definitions (e.g. all verbs of 

motion can be connected in a lexical network). A generative method generates basic and complex words based on linguistic 

laws. 

The mental lexicon, which is a part of logical comprehension, is thought to contain a vast number of lexical entries for each word. 

Lexical entries are part of a word's retained knowledge and is helpful for naming, reading, and distinguishing it from similar 

words. This understanding of the meaning of words can be expressed in semantic characteristics. When added together, 

semantic characteristics are individual meaning components that include the word's full meaning. For example, to describe the 

word apple, you might use semantic features like peach, red, juicy, delicious, grows on trees, and so on. These characteristics 

include information about the corresponding word's representation, the phrase that corresponds to the word, and the meaning 

categorization. To understand semantic representation, a variety of theories and models have been suggested (Rosch & Mervis, 
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1975; Norman & Rumelhart, 1975; Minsky, 1975; Smith, Shoben, & Rips, 1974; Collins & Quillian, 1969), which take semantic 

representation into account in terms of semantic characteristics as well.  

The semantic characteristics for a set of concepts are normally generated by asking participants to list semantic characteristics 

that they think are appropriate to describe the respective concepts (e.g., for the target word 'dog,' canine, has four legs, barks, 

etc.). Despite the fact that words are used as stimuli in the role generation task, semantic characteristics give insight into 

conceptual representation when the term and conceptual knowledge are closely related. Nouns that describe concrete thoughts, 

abstract definitions to some extent, verbs that define behavior, and even adjectives may be used as semantic stimuli. Variables 

like familiarity and imageability of concepts and the number of instances of these concepts in a language all play a part in the 

creation of semantic characteristics. 

Since these mathematical trends shape the operational principles of various proposed semantic theories and sense 

representation models, the mental lexicon's signature features shed light on fundamental aspects of semantic representation's 

nature. Semantic properties are often used to do accurate and quantitative testing of claims about the mental lexicon structure, 

as demonstrated by these theories and models. Many semantic representation hypotheses, such as prototype theory (Rosch & 

Mervis, 1975) and exemplary theories, are also based on semantic characteristics (Smith & Medin, 1981). The hierarchical 

network model of semantic memory and language representation (Collins & Loftus, 1975), the Semantic Feature Comparison 

Model (Smith, Shoben & Rips, 1974), the Featured and Unitary Semantic Space (FUSS) Model (Vigliocco, Vinson, Lewis & Garrett, 

2004), and the Vector Model of Memory (Hintzman, 1986; M) are all theories that use semantic characteristics (Hinton & Shallice, 

1991; Plaut & Shallice, 1993). 

Before the time of significant vocabulary growth begins, monolinguals and bilinguals must organize their existing vocabulary. In 

the previous segment, we concentrated on the organization of single words. In contrast to the indirect evidence in the word 

learning literature of the lexical-semantic approach developed earlier, neural and behavioural approaches provide a convergence 

of explicit results for the early lexical-semantic organization. Brain regions recruited for semantic treatment between 12 and 18 

months of age at the early stage of language acquisition tend to increase with age (Travis et al., 2014) and in conjunction with 

those recruited for semantic recovery at the early stage of language acquisition, according to data from 

magnetoencephalography and structural magnetic resonance imaging (MRI). 

2. Methodology 

Despite the fact that translation has long been a standard pedagogical task in second language teaching, the use of the RT-

based translation task as a research tool is relatively new, with the exception of Cattell (1887) and Lambert, Havelka, and Gardner 

(1959). Because of the task's bilingual nature, it is often used in bilingual and L2 studies. An individual is given the word and 

instructed to translate it into another language as soon as possible in a localization mission. In terms of the translation process, a 

difference is often created and manipulated. The migration of a sentence from L1 to L2 is referred to as forward translation. A 

Backward Translation is an L2-L1 localization. 

The visual cue (word) will be shown on the screen during the test, and the respondent will be asked to name or translate the 

word using the headphones. When viewing the written form, the time allotted must be considered. Each section's hundred 

photos are imported into the DMDX program and displayed at random. This approach was used twice in the translation task, 

each time in the same manner and format. Each participant was given two different experimental sequences in each study: one 

with word stimuli from L1 to L2 and the other with word stimuli from L2 to L1. 

3. Result and Discussion  

3.1 Comparison of performance of HPB & LPB in L1 to L2 translation. 

For bilingual research, bi-directional translation tasks were created, so two lists were created: the first list of items being 

translated from L2 to L1 and the second list of items being translated from L1 to L2. These lists were distributed evenly among 

the participants, and the objects were presented in random order; each participant only had to translate each object once (from 

L2 to L1 or from L1 to L2). Participants were asked to use the English version of the word or vice versa when Arabic stimuli were 

introduced. 

 

One way to compare HPB and LPB ratings in L1 to L2 conversion is to use a phrase rather than a picture and expect the subject 

to pronounce its equivalent in L1 or L2 based on the presented word stimulus. Participants will receive 50 words in Arabic (L1) 

and 50 words in English (forward translation) for translations into Arabic (backward translation) or English (forward translation) 

(L2). The provided stimuli are words that must be interpreted before they can be translated, which distinguishes this function 

from image naming. When an image is shown to a participant, he or she will be able to call it in either L1 or L2, while in the case 

of a translation task (word translation), if the participant does not know the meaning of the word presented and is unable to 

recognize it, he or she will almost certainly not be able to translate it into any of the languages. 
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Bilingual people do not only comprehend texts in two languages, but they can also translate information from one language (L1) 

to another (L2) (forward translation) and vice versa (backward translation). A big question about this ability is that the word 

translating is quicker than the other; the research participant has a superior ability to translate from L1 to L2 or the other way 

around. The current study's key concern is whether there is a substantial gap in results between the HPB and LPB groups on the 

mission's forward translation state. The translation task was used to investigate lexical activation speed and accuracy under two 

conditions: forward translation (L1 to L2) and backward translation (L1 to L2) (L2 to L1). This segment would look at the forward 

translation (L1 to L2). 

 

Statistical analysis was conducted using an independent t-test on mean RTs to determine the two classes' performance. For 

contrast, MRTs and ACC from L1 to L2 were used. In the first condition, the HPB group's MRT was 1390.83ms, MSE= 65.45, while 

the LPB group was 1699.894ms, MSE= 29.474. The study found a significant interaction between the two bilinguals classes in 

interpreting words in L2, t (48) = -4.306, p= 0,001 0.05, for Ll-to-L2 translation. A study of the HPB and LPB classes in forward 

translation showed a substantial gap in MRT and ACC in word translation in L2. The study's results are shown in charts 4.8 and 

4.9 below. 

 

 
 

Chart 4.8.MRT of HPB & LPB in L1 to L2 Translation. 

  

When it came to L1-to-L2 conversion, HPB outperformed LPB. The accuracy data as a function of the translation path from L1 to 

L2 is seen in Chart 4.9. A t-test was used on the accuracy results, and it showed a significant difference in the main score 

between HPB and LPB, t (48) = 10.476, p=001 0.05. The HPB group outperformed the LPB group in terms of L1-to-L2 translation 

accuracy (90.36 %) (79.36 %). 

 
Chart 4.9. Men score (ACC) of HPB Vs LPB in L1 to L2 Translation. 

The findings backed the hypothesis that the HPB group could convert from LI to L2 faster and more reliably than the LPB group, 

since proficiency level played such an important role in this challenge. When comparing these two classes' success in the forward 
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and backward translation activities, a debate is inevitable. The findings affirm the general assertion that tasks with similar logical 

processing parameters take priority (e.g., Durgunoglu & Roediger, 1987; Smith, 1991), as well as the updated hierarchical 

model's recommendation for differential sensitivity between the two paths of translation through semantic influences (e.g., 

Durgunoglu & Roediger, 1987; Smith, 1991). (Stewart and Kroll, 1994). As a result, other factors, rather than proficiency, can be 

used to capture the most recent data. The only bilinguals who can reach a high success score have a high literacy level in two 

much-related languages or learned their L2 very early in life. From a scientific standpoint, it is important to find out which of 

these concepts is accurate. This is because the results cannot be viewed in terms of comparable levels of inhibition if other 

groups of extremely fluent bilinguals perform poorly. 

The RHM model showed that bilinguals have a different lexical archive for each language vocabulary and a related semantic 

inventory. It is assumed that the connections between the lexical stores are weaker from L1 to L2 than the other way around. It is 

assumed that connections between mental representations and words in L2 are poor at first but strengthen with practice. 

Bilinguals are believed to be able to execute the same underlying semantic representations of both languages while practising 

their second language. Despite the fact that the precise form of the conceptual representations was not defined, we believe that 

the RHM critics spoke of abstract representations of features (Kroll, Van Hell, Tokowicz, & Green, 2010). The model lacks how 

translation-equivalent terms in different languages are linked to semantic representations that are subtly different. 

This result indicates that high-proficient bilinguals would be more likely to expose variations in lexical activation between them 

and low-proficient bilinguals (speed of response and accuracy). In L2, slower response time and less precision are assumed to 

reflect longer semantic integration attempts than in L1 (Hahne & Friederici, 2001). Furthermore, two variables that must be 

addressed concurrently will affect the degree of semantic organization (lexical activation) in a bilingual second language: 

vocabulary ability (proficiency) and exposure time (Moreno & Kutas, 2005). As a result of their poor proficiency in this request, 

the low proficient group's sluggish performance and low rate of correct responses are clearly seen and articulated. Furthermore, 

it has been claimed that high fluent bilingual lexical organization in one language allows retrieval of words in another language 

that are phonologically and semantically similar (Hoshino & Thierry, 2011) or phonologically and orthographically related (e.g. 

Wu & Thierry, 2010), demonstrating that bilingual language organization is nonselective. Because of their higher degree of 

proficiency, the HPB community outperformed the LPB group in terms of performance and precision, enabling them to unlock 

terms and definitions in their L1 and L2. 

3.2 Comparison of performance of HPB & LPB in L2 to L1 translation. 

The L2 to L1 translations are another differentiation to be made between the HPB and the LPB groups (backward). This analogy 

differs from the previous one in that the participants will be translating words from English (L2) to Arabic (L1), from their second 

to the native tongue. Since it is their second language, and all sets of participants are extremely knowledgeable, participants 

would have a greater chance of sharing their experiences. The proposed hypothesis for this section of the study is that the HPB 

and LPB classes' contribution in the translation from L2 to L1 is identical. 

A statistical comparison of t-test on the RTs of HPB and LPB classes was used to make this comparison. The MRTs of highly 

fluent bilinguals were 1373.3, with an MSE of 66.61, and the LPB group was 1653.4, with an MSE of 47.894. In the translation 

condition L2 o L1, the MRTs of the HPB group is slightly quicker than the LPB group, t (48) = -3.414, p=.0010.05. The second 

group's lower proficiency resulted in a slower response time than those with a high proficiency level. This implies that the 

disparity in success between the HPB and LPB groups is attributed to their greater proficiency in L2 comprehension and 

processing. The mean reaction time obtained by the highly proficient and low proficient groups is represented in Chart 4.10. 

 

Chart 4.10. MRTs score of HPB Vs LPB in translation from L2 to L1.  
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The mean of the correct responses was also computed in the second condition of the translation task. The accuracy rating for the 

HPB group was 98.08 %, while the rate for the LPB group was 79.40 %. As a result, the high proficient bilinguals scored more 

correctly than the low proficient bilinguals, and a comparative comparison was performed to demonstrate the important 

difference between the two classes in terms of correct answer rate. In terms of ACC, the t-test revealed a large gap between the 

two classes, t (48) = 11.206, p=.001 0.05. The ACC comparison between classes is depicted in Chart 4.11. 

 

Chart 4.11.A comparison of ACC between HPB Vs LPB.  

In the first condition (L1 o L2) and the second condition (L1 o L2), participants from both groups showed no difference in 

outcomes (L2 to L1). In both ways, they have demonstrated similar RTs and precision. In the translation tasks from L2 to L1, the 

HPB group outperformed the LPB group. The finding reached in this study was similar to that reached in the previous review, 

and it should be noted that proficiency level played a key role in achieving this outcome, as low-proficient bilinguals had a 

slower response time and lower accuracy than high-proficient bilinguals. Despite being asked to translate from their second 

language (L2) to their native language (L1), where they had more room to articulate meanings and find some other related 

meanings to the object, the low-proficient group performed equally well in both directions (L2 to L1) (stimuli). This analysis 

contradicts other researchers' findings who found that participants were better at translating L2 to L1 than L1 to L2. 

According to Yuko Sakaki (2012), the HPB demonstrated a significant change in output when converting from L2 to L1, while the 

LPB showed no difference in performance. Despite the fact that they translated into their native language (L1), which is better 

than L2, the high and low-proficient participants translated from L1 to L2, in the same manner, they translated from L2 to L1. 

While there was a substantial difference between the high-proficient and low-proficient groups in each direction independently, 

there was no difference in response time or accurate responses when we compared their findings across directions. However, 

HPB outperformed LPB in both ways, indicating the importance of proficiency level in the lexical-semantic organization. 

The low fluent bilinguals' response time was the same in both ways, with no major variations. It's worth noting that the semantic 

sense or translation direction has no bearing on the poor proficiency bilingual translation in this case. Bilinguals with a high level 

of proficiency outperformed bilinguals with a low level of proficiency in all areas. This means that when a person's lexical 

activation speed increases, so do his lexical activation speed. This also suggests that the word recognition process was carried 

out without the use of semantic logical link retrieval, relying solely on direct language associations (L1 and L2). 

Second language proficiency affected the translation challenge in Arabic-English bilingual groups, as the more fluent group 

ranked slightly faster in L1 and L2 words than the less proficient bilinguals. The translation task indicated that HPB words in L1 

and L2 had more direct lexical access and activation in both languages lexicons than words in the lexicons of less fluent 

bilinguals, whose lexicon displayed no direct correlation even after developing second language proficiency. The two groups 

showed localization similarity in the translation task, with translation latencies from L2 to L1 being equal in terms of RTs and ACC 

to those from L1 to L2. This similarity in translation is the polar opposite of what a previous study has discovered. 

The RHM (Kroll and Stewart, 1994) was first proposed to describe established translational asymmetries between qualified 

bilinguals whose second language was acquired early in life and whose dominant language is their first. The underlying 

asymmetry in the frequency of the relations between words and concepts in each bilingual language, according to the RHM, is a 
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longer reaction time from L1 to L2 (forward translation) than L2 to L1 (backward translation). The observations of this analysis 

refuted the proposed model hypothesis and corresponded to new hypotheses and projections of other models, such as BIA+. In 

both directions (L1 to L2 and L2 to L1), the researchers observed no differences in translation performance, and the HPB and LPB 

groups performed equally in terms of RTs and ACC in both directions. 

To analyze the Revised Hierarchical Model in this study, we can see that there was a statistical gap between HPB and LPB in both 

the first and second conditions of the translation assignment, and the result revealed translation asymmetry in both the high and 

low proficient bilingual groups. The findings of condition 1 confirm the notion of complex shifts within its architecture, and the 

data from the high proficient Arabic-English bilingual community fit the asymmetrical hierarchical paradigm of bilingual memory. 

According to the word association model, the lack of category-based translation activity in the less fluent community indicates 

that the translation process from English to Arabic does not access the semantic system. The reaction times and percentage of 

right responses received in the two directions are compared in Table 4.4. 

proficiency N Mean Std. 

Deviation 

t df Sig. (2-

tailed) 

RT 

L1T 

High 25 1390.8

272 

327.2376

1 

-4.306 48 .000 

Low 25 1699.8

940 

147.3676

4 

-4.306 33.350 .000 

ACC

L1T 

High 25 90.360

0 

3.32766 10.476 48 .000 

Low 25 79.360

0 

4.06079 10.476 46.215 .000 

RT 

L2T 

High 25 1273.2

524 

333.0124

3 

-3.414 48 .001 

Low 25 1553.3

460 

239.4696

8 

-3.414 43.584 .001 

ACC

L2T 

High 25 91.080

0 

3.16122 11.206 48 .000 

Low 25 83.400

0 

4.14327 11.206 44.870 .000 

Chart 4.4: MRTs and ACC of HPB & LPB Groups in both translation directions. 

 

The table above explicitly shows the results of the previous study, and we can see that the HPB group's RTs did not vary from L1 

to L2 (1390.8272 / 90.36 %) or from L2 to L1 (1273.2524 / 91.08 %), and their success was close in both directions. In both ways, 

the LPB category had no output variations (L1-RT 1699.8940 and ACC 79.3600). (L2-RT 1553.3460 and ACC 83.4000). While there 

are clear gaps between the classes of high and low fluent bilinguals, there is no gap in their success in the two directions, which 

is entirely contrary to the conventional perceptions of the models suggested previously. 

 

 
 

Chart 4.12: Distribution of participants in L1 Vs L2 in terms of RTs & ACC. 
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The above-mentioned rationale for the distribution of differences between high and low proficiency bilinguals implies a 

conceptual model of bilingual memory that varies greatly from the traditional dual-level lexico-conceptual model (Kroll, 1993; 

Kroll & De Groot, 1997; Kroll & Stewart, 1994). The model ignores the possibility of neural discrepancies between the two groups 

of participants in the two languages and treats a mental representation as a single, language-independent entity. Each language 

is said to have its own semantic network, which is strongly integrated and overlapping, and therefore each language's mental 

representation can be structured differently. This point of view is in line with recent advances in bilingual memory theory 

(Francis, 1999; Grosjean, 1998; Paradis, 1997; Pavlenko, 1999). 

 

4. Conclusion 

Bilingualism is a complex condition that is influenced by a variety of influences, such as language literacy and cultural context. 

Different degrees of proficiency in the second language can occur in a bilingual. A balanced bilingual is similarly fluent in both 

languages, while a dominant bilingual is more proficient in one of the languages. Balanced bilinguals are exceedingly rare in 

language communities. The mastery level is measured by comprehension, reading, and writing skills. The study's participants had 

varying degrees of second language proficiency, ranging from low to native-like control fluency. In L1 and L2, there was no 

significant gap in lexical-semantic processing performance between Groups I (HPB) and II (LPB). (Paradise, 1979). Many aspects 

affect language acquisition, including the participant's age at the time of the acquisition, the method of language learning, the 

degree of language competence, and the verbal similarities and differences between the two languages, to name a few. The 

output of lexical-semantic organization may have been influenced by each of these factors or their combination. 

 

The study's first goal was to use translation tasks to explore the lexical-semantic organization of high and low fluent Arabic-

English bilinguals. A formal mathematical interpretation of the study effects of different variables yielded this research's 

conclusions. In LI and L2, high proficient bilinguals' output was compared to that of low proficient bilinguals (HPB vs LPB). 

Individuals in group I outperformed those in Group II on any of the tasks used to study lexical-semantic organization. Individuals 

in Group II made more mistakes on translation assignments than those in group I, resulting in lower accuracy. The precision and 

reaction times of group II in LI were higher than those in L2, and the difference was limited to their proficiency level. 

 

The first goal's result reflects the lexical-semantic organization of Arabic-English bilinguals. The importance of the proficiency 

component in the lexical-semantic organizing phase was shown by comparing the two classes of bilinguals. If a bilingual's 

proficiency increases, so do his or her response time and accuracy. In this sample, the bilingual population with high proficiency 

had faster response times and completed tasks more reliably than the group with low proficiency. In terms of response time and 

precision in both directions of the translation task, the low-proficient bilinguals did well. The high degree of natural language 

proficiency shared by both high and low-proficient groups in L2 to L1 was because they were both highly proficient in their 

mother tongue. 

Models of the lexical-semantic organization say that the degree of lexical activation from L1 to L2 is not the same as the extent 

of lexical activation from L2 to L1. This is because there is a clear interaction between the items displayed and their conceptual 

interpretations in the bilingual shop. It means that bilingual translation from L2 to L1 is quicker and more reliable than bilingual 

translation from L1 to L2. Since L1 terms are more recognizable and commonly used in bilingual native languages, and these 

words have deep and immediate bilingual memory associations, this is the case. Despite a major difference in image naming 

performance between L1 and L2, there was no difference in lexical activation speed in the first direction from L1 to L2 and the 

second direction from L2 to L1 in this analysis. 

 

Low proficient bilinguals had a lot of difficulties performing translation tasks in both directions, according to the study's results, 

so their response speed and accuracy were slower than the high proficient group. Another topic to be explored in this study is 

the association between bilinguals' response times and their accuracy rate when conducting tasks. The mathematical study used 

to determine this information revealed that reaction time and accuracy had a positive relationship. The more precise the 

response, the quicker the reaction time is, and vice versa. 
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