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Summary

Education in the Kingdom of Saudi Arabia is undergoing
significant development in line with Vision 2030, which emphasizes the
enhancement of 21st-century skills. One of the most prominent global
educational trends aligned with this vision is the STEM methodology,
which integrates science, technology, engineering, and mathematics into a
cohesive learning environment. Physics, due to its practical and scientific

nature, serves as an ideal field for applying STEM principles.

This research aims to examine the level of STEM implementation
in teaching physics at the secondary school level in Riyadh. It explores
teachers' awareness of STEM, identifies the key challenges hindering its
application, and proposes practical recommendations to support its

effective integration in classrooms.

The study also highlights national initiatives supporting STEM,
such as the “STEM Racing” program, and the contributions of the
Ministry of Education, STEM centers, and Saudi universities in offering
training programs and enriched curricula that bridge scientific knowledge
with real-world application. Findings emphasize the need for enhancing
teacher competencies and expanding such initiatives to ensure a future-
ready education that meets the demands of the rapidly evolving scientific

and technological landscape.
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Summary

This study explores the effectiveness of the ELSA Speak Al-based application in enhancing the speaking
fluency, pronunciation, and confidence of Saudi female high school students learning English as a second
language (ESL). The study focuses on 30 third-year students, who used the ELSA Speak app for 20-minute
sessions, five days a week, over six weeks. The app uses Al-driven speech recognition to provide real-time
feedback on pronunciation, fluency, and accent, offering adaptive learning based on individual progress.

The research design included pre- and post-tests using self-administered questionnaires to assess students'
speaking abilities. Results indicated significant improvements in pronunciation accuracy (vowels,
consonants, and sentence pronunciation), fluency. and confidence. The paired sample t-test revealed p-values
of less than 0.001, demonstrating substantial progress in all areas.

The findings highlight the potential of Al tools like ELSA Speak to address challenges in traditional ESL
classrooms, such as insufficient speaking practice and feedback. The study suggests that Al applications can
offer flexible, personalized learning experiences, overcoming cultural and logistical barriers to language
acquisition.

In conclusion, the research confirms the effectiveness of the ELSA Speak app in improving English-speaking
proficiency, recommending its incorporation into ESL curricula to enhance language learning outcomes.
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Background

As the world has continued to open up to globalization, English has emerged as the most common
language for use especially in business innovation, education among many others. Nonetheless, for the
foreign student particularly in Saudi Arabia, where English is not the traditional language, the mastery of the
language is still a major problem. Effective instruction of English language learning has been characterized
by conventional approaches to relaying lessons as practiced in ESL context. Although these practices are
effective their drawback is that they fail to consider learmer difference, especially in speaking and
pronunciation. This paper will argue that the use of technology particularly Artificial Intelligence (Al) can
help with these challenges. One of them is the ELSA Speak application using artificial intelligence to offer
adaptive learning opportunities in the sphere of foreign language acquisition, accenting on the students’
English spoken language mastery. As a speaking assessment tool, ELSA Speak incorporates speech
recognition that helps determine impairments in learners’ speech and offers corrective feedback instantly so
that learners can practice until they gain mastery (Yang & Chang, 2022; Rajendran & An, 2021).

The theoretical framework

In the research aims to provide a conceptual background on the topic being studied. In the research
mentioned, the theoretical framework focuses on the role of artificial intelligence (Al) in teaching English as
a second language (ESL). The key concepts of the theoretical framework can be summarized as follows:
1. Educational Technology and Al
The research explores the use of Al in education, particularly in teaching English as a second language. Al
enables technologies like speech recognition, which can be applied to enhance pronunciation, fluency, and
speaking confidence.

2. Challenges in Learning English as a Second Language

The research identifies the challenges students face in learning English, especially in culturally specific
contexts like Saudi Arabia, where English is not widely spoken. Some of the challenges include:

Limited opportunities to interact with native speakers.

A lack of oral practice.

Absence of personalized feedback.

3. Adaptive Learning

The research discusses how Al-driven tools like ELSA Speak offer adaptive learning experiences. These

tools provide instant feedback on pronunciation and fluency, helping students improve based on their
individual progress.



4. The Role of Confidence in Language Learning

The research highlights that confidence is a crucial factor in language acquisition. Al tools like ELSA Speak
help reduce speaking anxiety, thereby boosting students” confidence in their spoken language skills.

5. Interactive Learning and Instant Assessment

The theoretical framework also emphasizes interactive learning, where Al technologies offer real-time
feedback, enabling students to improve language skills more efficiently. Tools like ELSA Speak provide
immediate feedback, facilitating faster and more effective learning,

The theoretical framework serves as the foundation for understanding how technology, particularly Al can
enhance the language learning experience, making it more personalized and effective in diverse cultural
contexts.Problem Statement

Although there are standard ESL teaching material in Saudi Arabia, female secondary school
students experience some hurdles in learning the language. Insufficient contacts with the native or near-
native speakers, insufficient practice in spoken language, and no individual feedback all become barriers to
acquisition. Further, it is possible that due to cultural reasons in Saudi Arabia the extent to which mixed
gender students are allowed to engage in the processes of interactive learning is reduced, which in turn will
augment the problem (Alharbi & Alghamdi, 2021). The barriers act as a call for effective, flexible and

culture responsive strategies to improve on learning

Main Question

*What 1s the effect of using the ELSA Speak application on the speaking proficiency (pronunciation,

fluency, and confidence) of Saudi female secondary school students learning English as a second language?

Research Questions

1. In what way does the application ELSA Speak impact the pronunciation and fluency of the students

in English?
2 To what extent does the use of ELSA Speak improve students” speaking fluency in English?

3 To what extent does the use of ELSA Speak improve students’ confidence in speaking
English?



Purpose of the Study :

This research aims at evaluating the efficiency of ELSA Speak application in enhancing the
fluency in English language of the selected third year female students in the secondary schools of Saudi
Arabia. Through the context of the present study, the findings will effectively measure the effectiveness of
the application before and after the intervention on learners’ pronunciation, fluency and confidence in

speaking English (Al-Jarf, 2020; Patel & Shukla, 2021).

Significance of the Study :

This research is a valuable addition to the emerging literature in the area of Al in language
learning. In the future as is currently being seen already Al technology will remain a relevant topic more
especially in the education sector and even in teaching of languages. This research will be limited to the
ELSA Speak application only, nonetheless it will be instrumental in explaining how Saudi Arabia’s female
students can benefit from Al tools in learning the English language. The result may help the educators and
the policymakers in Saudi Arabia to incorporate the Al-assisted language learning applications to the context
of the national ESL curriculum and may lead to the enhancement of the English language education in the

country (Almulhim, 2020; Abdullah, 2021).

Research Objectives :

1. To preview of the English Speaking ability of the participants to have a base before using the ELSA
Speak application.
2. To assess the impact of the ELSA Speak application for improving students’ pronunciation and

fluency during a six weeks study period.



Methodology
Research Design

This research uses quantitative operational research design to assess the effects of ELSA Speak
application on the participants’ English speaking proficiency. This design is particularly appropriate in
measuring significant alterations over a given period because it makes it easier to assess the effectiveness of
given results based on a pre- and post-test design. Self-administered pre-and post-test questionnaires will be
used randomly distributed through an online survey system. It is to evaluate the changes in pronunciation,
speed and ease in speaking English as indicated by the number rating responses among the participants.
Therefore, the study design aims at making a comprehensive analysis of the effectiveness of the application

since it assesses the baseline data and data collected after the intervention (Liu & Li, 2021).

Participants

This research will comprise 30 third-year female students in a secondary school in Saudi Arabia.
These participants are Arabic speaking learners of English as a second language (ESL). Convenience
sampling will be used to select the target population through selecting all female secondary school students
as the desired population of this study. This method will ensure the identification of participants with
interests close to the study goal of enhancing English-speaking fluency using technological enhancements
(Al-Jabari & Al-Shammari, 2020). Recruitment will justify ethically appropriate methods such as; voluntary

participation and informed consent among the participants.

Setting

The intervention will be conducted remotely. The subjects will use the ELSA Speak application, and
all the questionnaires will be administered through the Internet, which will be equally advantageous. It is also
flexible to plan the students’ schedule and avoid interruption of the six-week intervention period. Virtual
approaches for intervention and data gathering are consistent with today’s learning methodology and
considering technology advantages, provide participants with a convenient and easy-to-use interface

(Alhaysoni, 2020).

Data Collection Tools

Data will be collected at pre and post-intervention using self-administered questionnaires. These
questionnaires are aimed to evaluate participants’ estimated level of English speaking including
pronunciation, fluency and accent. The responses from each participant will also be obtained on a five-point
Likert scale which will facilitate quantitative evaluation with a measure on the change over time. The
questionnaires to be administered before and after the pre-test will be shaped in the same way to allow for

easy comparison afterwards (AlHarbi, 2021).
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Procedure

1. Pre-Test Phase:

Participants will have to take an online survey of self-estimated readiness to speak English prior to
the experiment. This involves rating of pronunciation, fluency and confidence levels before the start of

the intervention.
2. Intervention Phase:

The participants will interact in the ELSA Speak mobile application for twenty minutes per each
session that is every five days a week for six weeks in total. It boasts of involving the user in exercises
that are specific to his/her level of experience. The kinds of exercises includes pronunciation exercises,
activities to improve fluency, and activities to extend one’s vocabulary. The feedback of the noise can be
given at the same time, which enables the participants to have real-time feedback on the aspects they

need to improve (Yang & Chang, 2022).
3. Post-Test Phase:

Finally, at the end of the six- week intervention period, participants will be administered the same
self-rated questionnaire as the pre- test. This in turn allows the direct comparison of their speaking skills

before and after the use of the application.

Data Analysis

The results obtained on the pre and post-test questionnaires will be employed in a paired sample t-
tests with regard to the quantitative feature of the study to establish the significance loss or gain in speaking
ability of the participants. This statistical analysis is suitable for checking whether there is an increase in the
extent of change that occurred in the stressed areas of pronunciation, fluency. and confidence upon the

intervention of the condition for two related samples (Al-Shammari & Ali, 2020).

Ethical Considerations

The study will also follow ethical guidelines in research the participants will be voluntaries,
privacy and confidentiality of participant’s data will be observed throughout the study. The participants will
be informed that the data they volunteer will not be used for any purpose other than this study and will not be
shared with any other party outside this study (Khalaf & Al-Saleh, 2021).
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Limitations

Nevertheless, it is important to consider some limitations of the study in line with the research
objectives of the present work to assess the effectiveness of the ELSA Speak application. Such are the
individual characteristics of students’ motivation, their previous experience in studying English, and external
technology components of Internet connection and compatibility of corresponding devices. The study also
uses data that 1s derived from participant reports making the study prone to social desirability bias (Alharbi,
2021).

Expected Outcomes

The study therefore expects to find vastly positive changes in fluency, pronunciation and
confidence in the subject-English in the participants as captured by the pre-and post-tests in the
questionnaires. Outcomes of these experiments will support the context that the ELSA Speak application
developed and piloted in this research is an effective and useful tool of artificial intelligence in education.
Another possible communication could be used for the improvement of the previous strategies of ESL

teaching and the relation between the use of Al applications in the process (Rajendran & An, 2021).

Results

The findings of this study show that there is a statistically significant change in participants’ English
speaking proficiency after the six-week ELSA Speak intervention.

Table 1. Comparison of Pronunciation Skills

Pre-Test Mean Post-Test

Comparison of Pronunciation Skills p-value  Significance

(SD) Mean (SD)

I can pronounce individual English vowels 31(05) 42(04) <001 Sianifioan
clearly

I can pronounce English consonant sounds 32(06) 43(05) <001 Sianifioant
accurately

I can pronounce English words correctly in full 32(05) 43(04) <001 Sigrifsant
sentences

I can distinguish between similar English sounds 31(0.5) 43(0.5) <001 Signifioant

(e.g., b/ vs. Ip/)

Table 1 highlights the comparison of pre and post-test in terms of mean scores assessing
pronunciation skills of the students. Participants also showed a substantial development in their performance

to all the individual vowels (M = 3.1, SD = 0.5; post-test M = 4.2, SD = 0.4) and the consonants (M = 3.2,
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SD = 0.6: post-test = 4.3, SD = (.5) and the words they use in the sentences (M = It is also important to note
that differentiation of similar phonemes, for example /b/ and /p/, was also raised significantly (M = 3.1, SD =
0.5; post-test M = 4.3, SD = 0.5). All the recorded p-value were < .001, implying that there were significant

improvements on all parameters that had been evaluated.

Table 2. Comparison of Confidence in Speaking

Pre-Test Mean Post-Test

Comparison of Confidence p-value  Significance

(SD) Mean (SD)

I am confident in my ability to pronounce new 2 o
Ringlish words 3.1(0.6) 4404 <.001 Significant
I can speak in complete English sentences -
iithistit hissitatio 3.0(0.6) 43(0.5) <001 Significant
I can maintain a conversation in English for 29(07) 44(05) <001 Significant
several minutes RS AR ' &

I can express myself clearly and coherently in 31(06) 44(04) <001 Significant

English

Table 2 shows significant gains in speaking confidence identified throughout the study. Participants
described increased levels of confidence in articulating new words (M = 3.1, SD = 0.6; post-test M = 4.4, SD
= ().4), in speaking fluently using whole sentences (M = 3.0, SD = 0.6; post-test M = 4.3, SD = (.5), and in
holding long conversations in English (M = Additionally, the general organization and clarity of written
expression equaled notable enhancement (Pretest Mean = 3.1, Standard Deviation = 0.6; Posttest Mean = 4.4,

Standard Deviation = (.4), all p <0.001 on tests.

Table 3. Comparison on Social and Contextual Confidence

Comparison of Social and Contextual Pre-Test Mean Post-Test

Confidence (SD) Mean (SD) p-value  Significance

I can adjust my language to different contexts

(formmal vs. informal) 3.0(05) 43(0.5) <.001 Significant
I feel comfortable speaking in English in front 5
SEolliit 3.1(0.5) 44004 <001 Significant
I feel confident speaking English in the G
Sl 3.2(0.6) 45004 <001 Significant
I feel confident speaking English with 32(06) 44(05) <001 Siovifioant
classmates

I feel Iconflclent speaking English in real-world 31(06) 44(04) <001 Sprioatt
sifuations

I feel confident speaking English in front of S g
strangers 31007 43(0.5) <.001 Significant
I feel confident participating in group 30(06) 43(05) <001 Significant

discussions or presentations
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In table 3, there are some improvements to the participants” social and contextual confidence in
speaking English. Scores reveal good capability in probing language flexibility for formal and informal use
(T=3.0, SE=0.5; T= 4.3, SE= 0.5) and improvement on self confidence in speaking in public contexts such
as in participation in class (T= 3.2, SE= 0.6; T= 4.5, SE= 0.4) and in real The subjects evidenced a highly
significant enhancement in the level of self-confidence in participating in group discussions and presentation

(M =3.0, SD = 0.6; post-test M = 4.3, SD = 0.5). All changes were significant with p <.001.

In conclusion, it can be said that the results confirmed the efficiency of the ELSA Speak application in

improving participants’ pronunciation, fluency and confidence.

Discussion

The studies presented in this research support hypotheses that increased, flexible access to modern
technologies such as ELSA Speak can eliminate conventional limitations for learning English for ESL
learners, particularly Saudi female secondary school learners. Consequent enhancement of pronunciation,
fluency, and confidence avows the findings and prior studies regarding the incorporation of artificial
intelligence i.e., machine intelligence in language learming (Sun & Mei, 2022; Zhou et al., 2021). Such
outcomes show the relevance of using Al tools in individual learner differences and the ability to create

learners customized learning environment that is relevant in context of language learning.

One area that has shown some level of improvement in this study was that of pronunciation.
Personally, participants showed great improvement in production of at least the vowels and consonant as well
as the intonation of fluently full sentences and (or) diction of phonetically similar sound the /b/ and /p/
sounds. This goes in further agreement with the recommendation by Sun and Mei (2022) who noted that
speech recognition technologies embedded in Al tools helps to intervene and give imminent, facilitating
phonetic precision. Due to the plurality of feedback options used by ELSA Speak, participants might have
enhanced their accuracy in pronunciation, which is often considered as an issue of the Arabic-English

difference owing to the variations in phoneme systems of both languages (Chen & Lin, 2020).

Likewise it is the improvements in fluency and confidence that speaks volume about the
effectiveness of including interactive learning in ESL settings. Wang et al. (2021) and Li and Yu (2023) work
explain that learners should be actively involved through real time interaction and practice that can be easily
availed through ELSA Speak. Many of the respondents confirmed some changes suggesting decrease of
speaking anxiety, such as they found it easier to sustain a conversation, they did not hesitate when speaking
and they were able to express themselves fluently. Coop and to this Zhou et al. (2021) assertion, the use of Al

tools in education reduces language concerns, including anxiety, due to AI's non-judgmental practice

environment.



Furthermore, Zhang et al. (2023) also revealed that technology--enhanced language learning
environments enhance students’ confidence as the climate setup reduces pressure to hone specific skills and
translates to enhanced confidence as it was witnessed in this study. Further, Huang and Chen (2021) also
discussed how Al enabled applications helped learners to develop flexibility in the communication situations
thus in line with the results concerning the increase of social and context apprehension among the

participants.

The tangible improvements in both social and contextual confidence procedures add to the evidence in
support of the app to facilitate the development of learners for use in actual-life interaction. The participants
also evidenced more flexibility of the formal and informal situations and advanced ability at dealing with

public

speaking situations, including classrooms and group discussions. language applications replicate various

context of communication, thus improving the learners’ realism of real-life language usage.

The method used in this study, a six-week assessment where participants frequently rehearsed with
immediate feedback, is aligned with the developing theories of adaptive learning and scaffolding at the core
of this undertaking. It is stated by Wu and Lai (2021) that the presidency of planned teaching with
encompassed activities and therapy can increase the effectiveness of learning multiple folds through
systematic repetition as well as incremental difficulty. The un-restrictiveness of virtual learning settings also
encouraged participant activity as has been pointed out by Zhao et al. (2022) that technology enhanced

techniques enhance flexibility and eradicate barriers to learning in language learning.

However, some limitations have to be mentioned even though positive results have been obtained in
the experiment. Several external and systemic factors may have skewed the results including, the level of
motivation and familiarity with English of the participants, compatibility of the devices in use. Self-
administered questionnaires usually suffer from social desirability bias, thus this, could have influenced
participant responses (Liu et al., 2023). In light of these issues, further studies should emulate more formal
approaches to assess students’ learnings by possibly using audio-based assessments of pronunciation and

fluency.

Moreover, due to the relatively short period of research, there are only implications for further
development concerning whether and how the results obtained with the help of ELSA Speak can be
sustained. It is thus recommended that future longitudinal study examine whether such gains are retained in

the long-term and assess the utility of the application on other domain of language mastery predominantly

175



grammar, vocabulary and listening comprehension. A similar study with other populations as well as within

other educational settings could also increase the external validity of the findings.

Conclusion

Thus, this study shows that the use of such Al-based technologies as ELSA Speak may help
perennial issues in the sphere of ESL education. The improvements that was noted in the overall aspects by
the female Saudi secondary school students establishing the value of the application as the additional

teaching aid.

Beyond the improvement of linguistic skills, therefore, through the regular application of adaptive
learning and real time feedback that defines the ELSA Speak application, learners were also enabled to
communicate effectively in various settings. From these findings it can be concluded that English as a
Second Language curriculum should incorporate Al solutions for education to be more effective and for

learners to be safe from such negative attitudes.

Studies in this respect should be carried forward to establish sustainable Al usefulness in learning styles and
generational trend adaptability. These will also promote the realisation of the importance of artificial

intelligence in the improvement of language learning and breaking barriers in the world.
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