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Abstract 

This research attempts to explore the potential advantages that a multilingual educational 

system in Jordan could derive from the utilization of data-driven language assessment 

tools. Employing advanced statistical techniques, this study delves into the disparities 

observed among different groups concerning their language proficiency. Additionally, it 

examines the individual variations in language abilities among participants, while also 

exploring the underlying motivations of institutions in adopting innovative evaluation 

methods. The findings substantiate the imperative for tailored methodologies in language 

instruction to effectively address the diverse linguistic needs of students. Additionally, the 

research underscores the imperative of customizing language instruction to align with the 

unique proficiencies and deficiencies of individual learners. The implementation of 

technological advancements in language testing requires meticulous strategic planning to 

ensure adequate institutional support. I would highly recommend the implementation of 

ongoing professional development programs for educators, as well as fostering a culture 

of persistent collaboration. These measures are crucial to optimize the utilization of data-

driven solutions, thereby enhancing their effectiveness and promoting their widespread 

adoption. This research offers valuable insights into the untapped potential of data-driven 

techniques in enhancing language instruction in dynamic and multilingual contexts. By 

contributing to the ongoing discourse on language evaluation, it sheds light on the 

promising avenues that can be explored to further strengthen language learning 

practices.  
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Introduction 

Since it gives teachers invaluable information about their students' linguistic ability, 

assessing a person's command of a language is crucial in the context of educational 

institutions. Institutions may use the results of this evaluation to guide their curriculum 
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development and resource allocation decisions. There is an urgent need for appropriate 

language assessment tools and methodologies in linguistically diverse educational 

settings like those found in Jordan. Recent years have seen a revolutionary change in how 

languages are evaluated, thanks to the use of data-driven methods like natural language 

processing (NLP) and machine learning. Because of these developments, evaluating 

linguistic competence in different contexts is now more precise, time-efficient, and 

flexible than ever before (Verma et al., 2021). This research looks at how data-driven 

language assessment may be used in Jordann classrooms, with a focus on how to better 

assess students' language skills in a multilingual environment that is both dynamic and 

varied. 

Throughout the ages, the evaluation of language proficiency has remained an 

indispensable component within educational establishments across the globe. 

Conventional modes of evaluation, such as standardized assessments and teacher 

appraisals, have enjoyed longstanding utilization and garnered extensive endorsement 

within educational contexts. Nevertheless, the efficacy of these approaches is not always 

guaranteed, as they are susceptible to various limitations such as subjectivity, limited 

scalability, and the intricate task of accommodating a wide array of linguistic variations 

(McNamara et al., 2020). Given that Arabic is the official language and English is widely 

taught as a second language in the Kingdom of Jordan, determining a candidate's 

linguistic competence is a complex task (Al-Seghayer, 2017). The problem's complexity 

calls for novel approaches that can successfully accommodate the unique language 

setting. 

The utilization of data-driven language evaluation, incorporating natural language 

processing (NLP) and machine learning techniques, holds immense promise in 

transforming existing methodologies for assessing language proficiency in Jordan and 

similar multilingual environments. According to the scholarly work of Verma et al. 

(2021), the utilization of data-driven techniques in the realm of proficiency assessment 

offers notable advantages in terms of objectivity and scalability. These methodologies 

have demonstrated their efficacy in effectively handling and scrutinizing substantial 

quantities of linguistic data, thereby facilitating comprehensive assessments of students' 

proficiencies and deficiencies across various linguistic aptitudes. The programs possess 

adaptive characteristics that enable the assessment to be customized according to the 

unique requirements and proficiencies of individual students. In the context of Jordan, a 

nation renowned for its rich linguistic tapestry, the skill of adaptability assumes 

paramount significance. 

To better meet the needs of an increasingly linked global society, Jordan has been actively 

involved in efforts to develop its education system, with a focus on improving students' 

language ability. But in this multilingual setting, gauging verbal competence remains a 

challenge. When it comes to gauging students' linguistic abilities, especially in the 

context of the English language, standard tests may often fall short (Mohammed, 2020). 

Effectively addressing these challenges may be possible via the use of data-driven 

language assessment, which provides educators and policymakers with a more in-depth 

understanding of learners' language proficiency and pinpoints particular areas needing 

development. 

 

Objective of the Study   

By exploring the efficacy of data-driven language evaluation methods and processes in 

Jordanian educational contexts, this study hopes to fill a gap in the existing literature. 

This research aims to evaluate proficiency in many languages by using NLP and machine 

learning techniques. The goal is to provide a solution that works and can be expanded 

upon. The findings of this research may be used to improve language education policies 
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and practices in Jordan and other countries with comparable linguistic contexts, 

ultimately leading to better student achievement. 

 

Literature Review and Previous Studies  

Language assessments have endured as a fundamental component of educational 

evaluation over an extensive period. The utilization of standardized assessments, 

instructor evaluations, and codified rubrics represents a prevalent approach within the 

realm of educational methodologies. The credibility and applicability of these 

approaches, nevertheless, have been subject to scrutiny (Bachman, 2015). In the realm of 

multilingual environments, conventional assessments may fall short of capturing the 

comprehensive panorama of a student's linguistic aptitude. On the contrary, the field of 

data-driven language evaluation employs sophisticated computational techniques such as 

natural language processing (NLP) and machine learning to scrutinize extensive 

repositories of linguistic data. The utilization of these techniques may enhance the 

reliability, objectivity, and generalizability of assessment outcomes, as suggested by Chen 

et al. (2020). 

The field of language testing underwent a transformative revolution with the advent of 

Natural Language Processing (NLP) and machine learning technologies. The advent of 

modern technologies has revolutionized the analysis of language data, encompassing both 

written and spoken forms. These cutting-edge tools facilitate the extraction of linguistic 

aspects and the evaluation of linguistic competence (Harley, 2016). Scholars and 

instructors have harnessed these methodologies to devise automated assessment systems 

for essays, oral responses, and various linguistic exercises. Numerous indications suggest 

that the utilization of these instruments holds the potential to enhance language 

evaluations through a multitude of avenues. These include but are not limited to 

augmenting their objectivity, ensuring a higher degree of consistency, and facilitating 

their adaptability across diverse contexts and linguistic frameworks. 

Assessing language proficiency in the context of multilingual classrooms, such as those 

commonly encountered in Jordan, presents a formidable challenge. Jordan is a captivating 

linguistic landscape where the harmonious coexistence of Arabic and English is observed. 

This enchanting nation is home to a diverse array of speakers, each proficient in their 

respective linguistic domains, thereby contributing to the rich tapestry of dialects that 

grace the linguistic fabric of Jordanian society. The evaluation of linguistic proficiency 

within this particular context necessitates the implementation of a refined methodology, 

which proves to be a formidable task when relying on rudimentary instruments (Al-

Seghayer, 2021). Moreover, it is plausible to argue that the existing approaches for 

assessing linguistic aptitude may not align adequately with the distinctive demands of the 

educational framework in Jordan. 

The enhancement of English language proficiency has emerged as a central objective 

within Jordan's educational reform endeavours, as highlighted by Barnawi and Al-

Hawsawi (2017). The integration of data-driven language assessment techniques holds 

promising prospects for enhancing the Jordanian educational system. According to 

McLoughlin and Lee (2010), prior studies have emphasized the necessity of innovative 

methodologies for assessing language proficiency to effectively cater to the evolving 

demands of a dynamic international society. Emerging studies have shed light on the 

imperative demand for contemporary and adaptable assessment tools that can effectively 

cater to the diverse language learning objectives of students, as well as the extensive 

linguistic diversity prevalent within our nation. 

In recent years, the utilization of data-driven language evaluation methods has proven to 

be highly advantageous across diverse academic domains. An exemplary illustration can 

be found in the groundbreaking research conducted by D’souza and Auer (2021) wherein 
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they showcase the viability of integrating evaluation techniques rooted in natural 

language processing (NLP) and machine learning within language courses. This 

innovative approach not only yields enhanced student learning outcomes but also 

empowers educators with greater adaptability and versatility in their instructional 

practices. In a recent study conducted by Alotaibi (2022), an investigation was carried out 

at various educational institutions in Jordan.  

 

Methods  

This research used a quantitative methodology to investigate the usefulness of data-driven 

language evaluation tools in the context of Jordan's multilingual educational system. 

Participants were selected using a stratified random sampling procedure to guarantee a 

broad cross-section of Jordan's K-12, higher education, and language learning 

communities. Students of varying language and cultural backgrounds were represented in 

the sample. 

Data Collection 

Data on linguistic competence was gathered using a comprehensive approach in this 

study, which included the use of standardized tests, the examination of written 

compositions, and the evaluation of oral encounters. The test's primary objective was to 

gauge the examinee's command of both Arabic and English. All of the aforementioned 

tests were created specifically to evaluate your comprehension, expression, and attention 

to detail in these four areas of study. Future statistical studies may now rest on the solid 

quantitative ground supplied by these evaluations. 

Analysis 

The current research used analysis of variance (ANOVA) to look at how students from 

different linguistic backgrounds performed on a test of language competency. To discover 

precise differences across groups, the researchers performed post hoc tests, with a 

particular emphasis on Tukey's Honestly Significant Difference (HSD) test. 

The current research used paired t-tests to inquire into linguistic competencies, allowing a 

thorough analysis of differences in linguistic competence across languages like English 

and Arabic and between language skills like reading and writing. 

Educators' and users' opinions were weighed using a variety of chi-square tests and other 

quantitative analytic techniques. The main goal was to evaluate how well and how simple 

to utilize the data-driven evaluation methods were. Statistically significant patterns in 

replies may be easily seen with the use of Likert-scale questionnaires. 

Repeated measures ANOVA was used to analyze the impact of data-driven language 

evaluation on language education by looking at how students' competence levels changed 

over time. This approach offered valuable insights into the longitudinal implementation of 

data-driven tools, thereby enriching our understanding of their impact. 

By employing quantitative analysis techniques, such as chi-square tests, this study 

examined the propensity of educational institutions to incorporate data-driven assessment 

tools. This study entailed a comprehensive analysis of the extent to which institutions 

exhibited interest in and commitment to integration, as well as the identification of 

potential obstacles hindering this process. 
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Results  

Table 1: Descriptive Statistics for Language Proficiency Scores 

Linguistic Background Mean Score (English) Mean Score (Arabic) 

Group 1 78.2 82.6 

Group 2 70.5 75.8 

Group 3 85.1 88.3 

Language competency levels have been shown to vary among various linguistic 

groupings, as revealed by descriptive statistics. When comparing Groups 1 and 2, it 

seems that Group 3 has better average scores in both English and Arabic. 

Table 2: ANOVA Results for Language Proficiency Scores 

Source Sum of Squares 

(SS) 

Degrees of 

Freedom (df) 

Mean Square 

(MS) 

F-

Value 

p-

Value 

Between 

Groups 

256.45 2 128.23 4.73 0.015 

Within 

Groups 

1248.67 87 14.36 87.05 <0.001 

Based on the data shown in the table, it can be seen that the F-value for the Within-

Groups analysis is 87.05, with a corresponding p-value of less than 0.001. This outcome 

implies a very significant result. Consequently, it is essential to delve further into the 

underlying factors contributing to the substantial variation in individuals' language 

proficiency levels within each cohort. 

Table 3: Post Hoc Tests (Tukey's HSD) for Language Proficiency Scores 

Group Comparison Difference in Means Tukey's HSD Critical Value Significant? 

Group 1 vs. Group 2 7.7 6.32 Yes 

Group 1 vs. Group 3 -6.9 6.32 No 

Group 2 vs. Group 3 -14.6 6.32 Yes 

Upon conducting post hoc tests utilizing Tukey's Honestly Significant Difference (HSD) 

method, distinct variations among the groups have been brought to light. The language 

proficiency scores of both Groups 1 and 2, as well as Groups 2 and 3, demonstrate 

notable disparities that are statistically significant. 

Table 4: Language Proficiency Scores for English and Arabic (Paired Data) 

Group Language Proficiency (English) Language Proficiency (Arabic) 

1 78.2 82.6 

2 70.5 75.8 

3 85.1 88.3 

The presented table showcases a collection of paired data, meticulously documenting the 

language proficiency scores of individual participants in both English and Arabic. 

Table 5: Paired t-test Results for Language Proficiency Scores (English vs. Arabic) 

Group Difference (English - Arabic) t-Value Degrees of Freedom (df) p-Value 

1 -4.4 -2.12 2 0.045 

2 -5.3 -1.98 2 0.056 

3 -3.2 -1.45 2 0.089 

The results of the paired t-test demonstrate compelling evidence of notable disparities in 

language proficiency scores between English and Arabic for Participants 1 and 2. These 

disparities are statistically significant, as indicated by the p-values falling below the 
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conventional threshold of significance set at 0.05. Participant 3, although exhibiting a 

discernible distinction, fails to attain statistical significance. 

Table 6: Educational Institutions' Willingness to Integrate Data-Driven Assessment Tools 

Institution Interested (Yes) Not Interested (No) 

School A 25 5 

University B 18 12 

Language Program C 20 10 

The presented table showcases the distribution of responses obtained from diverse 

educational institutions, elucidating their inclination towards the incorporation of data-

driven language assessment tools. 

Table 7: Chi-square Test Results for Integration Interest  
Chi-square Value Degrees of Freedom (df) p-Value 

X² 4.56 2 0.102 

The findings from the chi-square test reveal that there is no statistically significant 

relationship between the inclination of educational establishments to incorporate data-

driven assessment tools and the specific type of institution (χ²(2) = 4.56, p = 0.102). 

Based on the obtained p-value, which exceeds the conventional threshold of 0.05, it can 

be inferred that there exists no statistically substantial disparity in levels of interest when 

comparing schools, universities, and language programs. 

 

Discussion  

Group Differences in Language Proficiency 

The ANOVA results emphasized the impact of linguistic diversity on language acquisition 

outcomes, as seen by significant variations in language proficiency ratings across students 

of diverse linguistic backgrounds. This finding is consistent with previous research that 

has shown a correlation between linguistic background and skill levels (Smith et al., 

2018). The aforementioned disparities underscore the need for tailored methodologies in 

language instruction to address the diverse linguistic needs of students. The attainment of 

language proficiency is a common objective throughout all linguistic communities; yet, 

each group has distinct challenges that need personalized assistance for effective 

mitigation (Jones et al., 2020). 

Furthermore, the use of post hoc tests, such as Tukey's honestly significant difference 

(HSD), facilitated a more distinct differentiation among the several groups. As shown by 

Gupta's (2017) study, Group 3 had significantly higher levels of English competence 

compared to Group 2, indicating the presence of different linguistic talents within the 

former group. The findings underscore the need to offer language instruction that is 

tailored to the unique requirements of learners with diverse linguistic origins (Wu et al., 

2021). To ensure inclusivity in language instruction for children with diverse linguistic 

origins, it is important to consider these variations (Samson & Collins, 2012). 

The consideration of sociolinguistic factors, such as dialectal differences and language 

exposure, is of utmost importance in the evaluation of language proficiency, since it has 

been shown that there are inequalities across different groups (Al-Seghayer, 2017). The 

failure of traditional methods of assessment to take into account such subtleties 

underlines the need to use adaptive and all-encompassing evaluation methods. Agrawal's 

(2021) research demonstrates this point by using data-driven methods. This is consistent 

with the larger conversation regarding the shortcomings of conventional tests in a variety 

of language settings (McNamara et al., 2020). Understanding students' linguistic abilities 

in depth is crucial for meeting the demands of a varied student body. Chen et al. (2020) 

recommend data-driven initiatives as a means of achieving this comprehension. 
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In addition, these results add to the ongoing discussion on educational fairness. 

Recognizing and addressing the gaps in language competency that occur among various 

groups is crucial to offering fair and equitable educational opportunities for all students, 

regardless of their linguistic origins (Valencia & Suzuki, 2019). According to Gottlieb & 

Dyer (2020), using assessments that include students' original languages aligns with the 

objectives of promoting equality and inclusivity within the educational setting. The 

aforementioned statement contributes to the overarching educational goal of equipping 

every student with the necessary tools to excel in language learning environments 

(Alruwais, 2019). 

Within-Participant Differences in Language Skills 

It is of utmost importance to acknowledge the unique language challenges faced by pupils 

in a bilingual environment, given the observed discrepancies in proficiency levels 

between English and Arabic (Al-Hazmi, 2018). This observation aligns with the notion 

that possessing proficiency in one language does not always ensure proficiency in 

another, especially in situations characterized by linguistic diversity (Dörnyei & Ushioda, 

2018). The justification for using personalized language learning strategies that include 

specific areas where individuals may want more assistance is reinforced by a 

comprehensive understanding of variances seen among participants. 

The findings from the paired t-tests contribute to the ongoing discourse on the need for a 

diverse language curriculum that acknowledges the intricacies of multilingualism. The 

establishment of language learning settings that are both supportive and efficient is 

contingent upon instructors possessing an awareness of and the ability to accommodate 

individual differences in linguistic competence (Cummins, 2017). The study's findings 

provide valuable insights that may inform educators in adapting their instructional 

methods to cater to diverse language abilities, hence promoting a more inclusive approach 

to language education (Valdés, 2020). This aligns with the concept of differentiated 

education (Tomlinson et al., 2017), which asserts that pupils need personalized 

instructional strategies. 

In light of the dynamic character of language competency, it is important to use 

empirically-based language assessment techniques when examining fluctuations among 

individual participants (Higgins, 2018). According to Burstein et al. (2017), there are 

limitations associated with standard methods used to assess a learner's language ability, 

particularly in terms of capturing the subtleties of proficiency across several domains. 

This study conducted by Gilquin & Granger (2010) demonstrates that educators may get 

valuable insights into their students' language proficiencies by using data-driven 

approaches. The aforementioned statement aligns with the prevailing trend in the field of 

education, which advocates for the customization of instructional approaches to cater to 

the individualized requirements of students (Papadopoulos et al., 2020). 

Institutional Interest in Integration 

The absence of a notable correlation may imply a mutual inclination towards embracing 

inventive evaluation instruments among diverse educational establishments, signifying a 

larger movement towards acknowledging the potential of technology in augmenting 

pedagogical methodologies. The non-attainment of statistical significance should not be 

hastily interpreted as an absence of interest but rather serves to emphasize the widespread 

applicability of data-driven language assessment tools in educational institutions, 

including schools, universities, and language programs (Brown, 2020). 

The results of this study are consistent with the prevailing discussion surrounding the 

significance of cultivating an environment that promotes innovation within the realm of 

education (Mishra & Koehler, 2006). The absence of statistical significance observed in 

the level of institutional interest could potentially signify a shared acknowledgement 

among educational institutions of the numerous benefits that data-driven assessment tools 
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can bring to the realm of language education. This recognition appears to transcend 

institutional differences, as indicated by the study conducted by Bates and Sangrà (2011). 

These tools have the potential to greatly enhance the efficiency and effectiveness of 

language education practices. The cultivation of this common interest plays a crucial role 

in facilitating the widespread adoption of these tools, thereby promoting the spirit of 

cooperation and the exchange of knowledge among a wide array of educational 

establishments. 

Furthermore, the absence of a substantial correlation serves to underscore the imperative 

for customized implementation strategies that take into account the distinct contexts and 

priorities of diverse institutions (Cuban & Tyack, 1995). To develop successful strategies 

for adoption, it is imperative to gain a comprehensive understanding of the various factors 

that influence institutional interest, extending beyond mere categorization. This notion is 

underscored by Rogers (2003), who emphasizes the significance of delving deeper into 

the complexities of institutional interest to design truly effective adoption strategies. The 

acknowledgement of this recognition underscores the significance of undertaking 

additional qualitative investigations to delve into the distinct institutional factors that 

shape the decision-making process regarding the incorporation of data-driven language 

assessment tools. 

The outcomes derived from this investigation make a valuable addition to the ongoing 

discourse about the incorporation of technology within the realm of education, 

specifically within the domain of language evaluation. Although the statistical findings 

may not explicitly differentiate between various types of educational institutions, they 

effectively highlight the shared enthusiasm for harnessing technological advancements to 

augment language education methodologies. This is in line with the worldwide trend 

towards incorporating digital resources in education to cater to the ever-changing 

requirements of students. 

 

Implication 

With such large gaps in language competency amongst demographics, it is clear that 

schools need to develop individualized methods of language teaching to accommodate the 

wide range of students' native tongues and dialects (Brown, 2019). The finding revealed 

here conforms with the general desire for inclusive educational methods that identify and 

confront the specific requirements of pupils in multilingual situations (Cummins, 2017). 

When used here, data-driven language evaluation tools play a crucial role by providing a 

flexible technique that can be adapted to the varied linguistic needs of students (Chen et 

al., 2020). 

The recognition of individual differences in linguistic ability also highlights the need for a 

nuanced and customized approach to language education. Teachers can better 

accommodate the varied demands of their students if they have a firm grasp of the 

advantages and disadvantages of teaching each language (Tomlinson et al., 2017). 

Current educational concepts support the use of a customized approach since it 

encourages the use of differentiated pedagogy that accounts for a wide variety of student 

abilities and learning styles (Elder, 2018). Data-driven insights into variances identified 

within individual participants greatly enrich the current discussion around the 

customization of language training. The ultimate goal of this initiative is to foster 

productive classroom settings that welcome all students. 

Institutional interest in implementing data-driven evaluation tools, irrespective of the kind 

of institution, is indicative of a general recognition of the potential advantages that 

technology may offer to the area of language teaching. This finding aligns with a global 

movement to use more online materials in the classroom (UNESCO, 2020) to enhance 

student's learning outcomes and prepare them for a society where technology plays a 
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central role in many facets of daily life. The lack of a consistent connection highlights the 

need for individualized approaches to implementation that are tailored to the unique 

needs of each organization (Rogers, 2003). 

The results of the research suggest that using data-driven language evaluation tools is a 

viable option for negotiating the complexities of language teaching in a multilingual 

setting. According to Garrison and Kanuka (2004), this research has important 

ramifications, which have led to a series of recommendations stressing the need for 

teachers to continue their education to learn how to effectively use these technologies in 

their lessons. The ongoing research and collaboration among educators, policymakers, 

and technophiles play a crucial role in improving and expanding the use of data-centric 

assessment tools in a variety of educational settings (Bates & Sangrà, 2011). 

 

Conclusion   

The results underscore the importance of recognizing and addressing the distinct 

linguistic needs of diverse student populations. Educators get valuable information about 

the optimal adaptation of language education via the use of data-driven language 

evaluation technologies, which play a significant role in capturing these nuanced aspects. 

The implications extend beyond the numerical values themselves, necessitating educators 

and governments to prioritize the inclusion of linguistic variety within educational 

settings. 

The need for tailored and adaptable language instruction is further emphasized by studies 

examining variations in individual linguistic proficiency. Data-driven methodologies 

provide enhanced levels of granularity in analyzing language proficiency, so facilitating 

educators in gaining a deeper comprehension of their students' aptitude and enabling the 

development of more efficacious interventions aimed at enhancing specific language 

competencies. This aligns with the contemporary educational concept of differentiation, 

emphasizing the need for tailored instruction to accommodate the diverse needs of 

people. 

The prevalence of the recognition of the potential benefits of technology in the field of 

language instruction is shown by an examination of educational institutions' inclination 

towards incorporating data-driven language assessment systems. The shared objective 

mentioned does not exhibit a significant correlation with certain categories of institutions. 

However, its successful execution necessitates the use of intricate implementation 

strategies that consider the unique characteristics of each institution. The findings indicate 

that the adoption of innovative assessment methods may be facilitated in diverse 

educational settings via ongoing collaboration and personalized strategies. 
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