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Assessing the Relevance and Demand for an M.A. Program in Applied Linguistics for English Language Teaching: Perspectives of Teachers and Students

Abstract

This study aims to explore whether teachers and students need an M.A. program in Applied
Linguistics for English Language Teaching (APLING-ELT) at Majmaah University in Majmaah.
This paper also examines teachers’ attitudes towards introducing such a program and students’
views regarding the launch of such a program. The study utilized a survey and structured
interview to gather data. One hundred and fifty teachers and students participated in the study
survey, and 10 of the teachers who responded were interviewed. The study found that teachers
and students favour the proposed M.A. program. The study also recommended that introducing
an M.A. program would be of great value to people in the region.

Keywords: M.A., program, applied linguistics, needs analysis, ELT
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Assessing the Relevance and Demand for an M.A. Program in Applied Linguistics for English Language Teaching: Perspectives of Teachers and Students

Introduction

English language instruction has progressed in recent years due to advancements in research and
teaching methods (Richards & Rodgers, 2020). This has increased the need for educators with
a comprehensive understanding of applied linguistics and its practical application within the
domain of English language instruction (Larsen, 2018). In response to this demand, a proposal
has been raised to establish a Master of Arts (M.A.) Program in Applied Linguistics with a

specific emphasis on English language instruction in the study context.

This paper will examine the requirements for instructors wishing to obtain an M. A. in Applied
Linguistics, and will reveal knowledge and skill gaps. It will also highlight individuals’
specific growth and advancement goals (Kumaravadivelu, 2012). Educational institutions and
policymakers can create an English language educator-focused program using this data. This
curriculum would then give them the tools to improve their teaching. Furthermore, it is essential
to understand students’ perspectives concerning the importance of obtaining a Master’s degree
in Applied Linguistics. Such an understanding would ensure the program aligns with their
objectives and professional aspirations. Educational institutions can also design a curriculum
that meets the area’s requirements, offering an excellent educational experience for students,

considering their expectations and preferences (Borg, 2015).

Despite a substantial number of studies having been conducted over the past decade, the current
body of literature suggests there is a need for more advanced exploration in the field of MA,
particularly at postgraduate level, and specifically within the Saudi context. To address these
problems, it is considered necessary to reevaluate and reform English instructional practices
implemented when teaching postgraduate courses in Saudi universities. The primary objective
of this study is to offer an understanding of the importance and widespread appeal of an M.A.
program in Applied Linguistics to teach English, as understood by teachers and students. By
meeting the criteria and expectations of instructors, the implementation of this program is
expected to enhance the professional growth of educators and generally improve standards in
English language instruction. Ultimately, this will generate favourable consequences for both

educators and learners.

v
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Assessing the Relevance and Demand for an M.A. Program in Applied Linguistics for English Language Teaching: Perspectives of Teachers and Students

Study Objectives

1- To explore teachers’ need for an M.A. program in Applied Linguistics for English language

teaching.

2- To explore students’ need for an M. A. program in Applied Linguistics for English language

teaching.

Study Questions

1- What are teachers’ attitudes towards initiating a program in Applied Linguistics for English

language teaching?

2- What are students’ views towards launching a program in Applied Linguistics for English

language teaching?

Literature Review

When reviewing the existing literature, it became apparent that previous researchers have
proposed and generated analytical models to conduct comprehensive needs analyses in the
domain of English language teaching. A number of studies were identified with the objective of

creating models to assess the needs of English teachers in China.

For example, in a study conducted in 2002, Xia included findings generated by over 500
teachers across more than 600 colleges and institutions in China. The results indicated that
college English professors are frequently motivated to improve themselves but feel they
lack the teaching and research skills to do so. The study also reported that foreign language
specialization and talent development primarily focus on planning, cultivating talent, designing

curricula, and developing student learning.

Later, Shu(2004) developed an approach to needs analysis tailored explicitly for preparing foreign
language instruction in China. Subsequently, Cheng (2009) proposed a model for analyzing
requirements at the college level, inspired by both domestic and international research. In their
research, Wang and Hu (2011) investigated and evaluated the framework of foreign language
teaching in educational institutions across six regions in central China. They concluded that

more comprehensive studies are required, as the majority of the research focused on smaller-

¢
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Assessing the Relevance and Demand for an M.A. Program in Applied Linguistics for English Language Teaching: Perspectives of Teachers and Students

scale investigations and specialized curriculum instruction. Thus, more empirical studies are
also needed to analyse the requirement for a college English education that is closely tied to the

involvement of individuals and areas engaged in the reform and progress of college English.

In China, English teaching encompasses not only college-level instruction but also primary-
level instruction at lower and advanced levels. To understand learners’ English requirements
and develop materials and curricular, it is crucial to subject all aspects of the language to
investigation through a needs analysis. Therefore, Wang (2015) presented a plan for developing
a needs analysis to evaluate college English teaching requirements and assess the teaching

environment.

Other Chinese scholars have emphasized the importance of curriculum practice-based
requirements, explicating the elements and techniques involved. For example, Kong (2012)
suggested a framework that explicitly employed a soft system methodology (SSM) to support

learners engaged in English courses.

Elsewhere, Arowosola et al. (2022) examined the language teaching programs’ impact relative
to the job market. Awareness and significance of infopreneurship was assessed by consulting
160 Prince Abubakar Audu University Library and Information Students (LIS). 52% of the
surveys distributed were returned. The pupils reported using infopreneurship to make money,
highlighting the relevance of their information communication technology skills. College
students who still needed to finish the program used their skills to make money through
employment. A second study, conducted by Omeiza et al. (2022), focused on the national and
global relevance of Nigeria’s library science program. The study advocated for integrating
digital libraries and information communication technology in the curriculum, highlighting the
role of higher education librarians and underscoring the importance of program certification.
The study concluded that the curriculum meets job market requirements, and paves the way for

students wishing to advance in the field.

Furthermore, a research study investigated applied linguistics concerns in local and global
contexts (Tomitch, & Silveira, 2020). In total, 17 of the 19 publications reviewed focused
on English language teaching and learning, highlighting the need for talent, attention, and
critical thinking in research. A further study, conducted by Hui et al. (2021), focused on the

o
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employability of graduates and students, evaluating the extent to which their skills align with
job market needs. The study examined gender differences, targeting their potential impact on
self-perceived employability. The research employed motivated learning methodologies and
involved a survey of 600 Polish first-year students. The results also indicated that Polish men
generally perceived their employability to be higher than Polish women, shedding light on

potential gender biases in self-perception of employability.

Study Methods

Research Design

This study employed a mixed methods design. The two-phase study design begins with a
quantitative strand to collect numerical data, followed by a qualitative component to further

explore emerging understandings.

Participants

The study focused on Saudi graduates, students, and teachers of English as a Foreign Language
(EFL) based at Majmaah University. The method of purposeful sampling was used to select
participants. A sample size of 150 people, evenly distributed among graduates, students, and
teachers, was used for descriptive analyses. For the qualitative data collection, 10 teachers

responded to interview questions.

Materials and Instruments
A- Questionnaire

The questionnaire was derived from Chen Bingbing’s (2009) work with several modifications.

It thoroughly assessed the following constructs using three verified sections.
1- Degree of enthusiasm toward the proposed M.A. program.
2- The proposed M.A. program’s enrolment type.

3- The effect of the program on enhancing people’s employment prospects.

1
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Assessing the Relevance and Demand for an M.A. Program in Applied Linguistics for English Language Teaching: Perspectives of Teachers and Students

B- Interview

The interview was designed to supplement the findings of the written survey. The interview
was conducted with key participants to answer the questions already posed. Ten public school
faculty members, principals, and administrators were recruited for the interviews. The selected
interviewees had access to most of the information needed to evaluate a target program. Some

interviews were conducted face-to-face, and the remainder via telephone.

Results
A. Questionnaire Analysis

Table 1: Level of Interest in the Proposed M.A. Program

Somewhat

Population Group Very Interested S Not Sure Not Interested
Current Students (n=46) 18 (39%) 17 (37%) 7 (15%) 4 (8%)
Alumni (n=29) 10 (35%) 15 (51%) 2 (7%) 2 (7%)
English Teachers (n=40) 12 (30%) 20 (50%) 5(12.5%) 3(7.5)%
Total (n=115) 40 (35%) 52 (45%) 14 (12%) 9 (8%)

In response to item 1, If Majmaah University offered a Master s program in Applied Linguistics
for ELT, how interested would you be in applying for this program? Over one-third of the current
students participating in this study (39%) stated that they would be interested in applying for
an M.A. in APLING-ELT at Majmaah University. An almost equal percentage of the students
(37%) expressed a moderate interest in the program. However, the remainder of the current
student population either had no opinion (15%) or were not interested (8%) in applying for the

proposed program.

Regarding the alum group within the population, approximately one-third (35%) expressed a
high level of interest in joining the proposed program, and nearly half (51%) were somewhat
interested. In contrast, only (7%) were not sure, and a similar percentage were not interested in
such a program. Furthermore, English teachers from public schools showed extreme interest
in applying to this program, as many (80%) of them wished to apply knowledge from the

proposed program; of these (30%) were very interested, and (50%) were somewhat interested.

\%
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Meanwhile, the percentage of those not interested was as low as (7.5%) and (12.5%) were

uncertain.

Not Interested
8%

\

...... Very Interested

Nots L Y

Somewhat Interested&
as% LEVEL OF INTEREST

Figure 1: Level of Interest

Overall, the survey responses reveal the majority of participants were either very interested
(35%) or somewhat interested (45%) in enrolling on the proposed M.A. program. The results
for this question suggest that program developers should expect a large population of students,
alumni, and teachers to be interested in enrolling in the program. The vast majority of these

participants were interested in attaining the degree offered.

Table 2: Type of Enrolment in the Proposed M.A. Program

Population Group Part-time Full-time
Current Students (n=46) 13 (28%) 33 (72%)
Alumni (n=29) 11 (38%) 18 (62%)
English Teachers (n=40) 22 (55%) 18 (45%)
Total (n=115) 46 (40%) 69 (60%)

In response to the second question, Would you be a full-time or a part-time student in the M.A.
program, about two-thirds (72%) of the current student respondents explained they would be
more likely to attend as full-time students in the M.A. program if it were initiated, with only
(28%) wishing to be part-time students? Similarly, in the alum group, (62%) preferred full-time

study, and (38%) preferred an alternative option. For the English teachers, the results showed a

A
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tendency to favour part-time enrolment at (60%), with (40%) interested in full-time enrolment.

Figure 1 shows the result for this question:

Enrollment Type

40

30

20

10

Current Students Alumni English Teachers

[ Part-time B Full-time

Figure 2: Enrolment Type Frequencies

In response to this question, the majority of current students and alums stated that they would
prefer to study full-time. This reveals that current student and alums are ready to develop their
skills and knowledge to increase their probability of accessing better jobs. Teachers’ preference
for part-time study appears to be to allow them to retain their full-time jobs, while simultaneously
improving their teaching and research skills, as they seek out more senior positions within their

organizations.

Table 3: M.A. in Applied Linguistics for ELT Would Help Me Pursue an Academic Career

Population Group ‘ Yes ‘ No

Current Students (n=46) 36 (78%) 10 (22%)
Alumni (n=29) 18 (62%) 11 (38%)
English Teachers (n=40) 30 (75%) 10 (25%)
Total (n=115) 84 (73%) 31 (27%)

According to Table 3, the majority of the participants (73%), regardless of which group they
belonged to, would wish to obtain the M.A. degree to improve their academic careers, whereas
(27%) of the population would not (See Figure 2 for more details). This result suggests that there
would be many potential participants wanting to join the proposed M.A. program. Moreover,
that the program should offer courses that will develop teaching and research skills.

q
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Pursuing Career in Academia

40
35
30
25
20
15
10

Current Students Alumni English Teachers

dYes 1 No

Figure 3: Pursuing Career in Academia

Table 4: The lack of M.A. Programs in my Field in the Majmaah Area Prevents me from Pursuing

my Education

Population Group ‘ Agree ‘ Not Sure ‘ Disagree
(Current Students (n=46 (76%) 35 (13%) 6 (11%) 5
(Alumni (n=29 (69%) 20 (10%) 3 (21%) 6
(English Teachers (n=40 (72.5%) 29 (20%) 8 (7.5%) 3
(Total (n=115 (73%) 84 (15%) 17 (12%) 14

In response to the item inquiring about the lack of M.A. programs in the Majmaah area in
applied linguistics for teaching purposes, a significant percentage of participants (73%) agreed
this was a concern. The remaining participants either had no opinion (15%) or disagreed (15%).
Notably, existing students and the English teacher were more interested in enrolling in the
proposed M.A. program than alumni. The reveals that initiating such an M.A. program would

be beneficial to satisfy the needs of interested individuals in Majmaah and surrounding areas.
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Figure 4: How far Lack of Suitable M.A. Programs Hinders those Pursuing Degrees.

Table 5: How Does the Proposed M.A. Program Impact the Individuals’ Professional

Opportunities/Abilities?

Items ‘ Agree ‘ Not Sure ‘ Disagree
1- An M.A. in Applied Linguistics for ELT would help me to expand my 108 7

English teaching knowledge. (93%) (7%)
2- An M.A. would prepare me with the skills I need to be a successful 110 3 2

English Teacher. (96%) (2.5%) (1.5%)
3- An M.A. would give me the skills I need to be a successful researcher 111 3 1

in English teaching. (96.5%) (2.5%) (1%)
4- This M.A. program would expose me to various topics and theories 105 6 4

in Applied Linguistics for ELT. (91%) (5%) (4%)
5- Holding a Master’s degree in my field would positively impact my 95 9 11

teaching skills and my self-esteem. (83%) (8%) (9%)
6- By obtaining an M.A., I would have better expertise in my field and 105 7 3

be a more effective English teacher. 91%)  (6.5%) (2.5%)

In response to the above-listed survey items, the overwhelming majority of the participants
agreed on the importance of the proposed M.A. program as a tool to develop their professional
opportunities and abilities in linguistics and English language teaching. That is, (93%) of the

surveyed population agreed that this program, if initiated, would expand their knowledge of
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linguistics, thereby enhancing their teaching abilities and skills. Furthermore, most (96.5%)
subjects believed that enrolling in such a program would improve their research ability in
regard to English language learning and teaching issues. Additionally, the informants believed

they would acquire new and more effective teaching methods by attaining such a degree.

The findings emphasize that the M.A. would allow participants to expand their knowledge
of linguistics as well as develop their teaching and research skills. In connection with this,
the program’s designers are required to consider the respondents’ needs by emphasizing the
variability of courses offered, in particular those related to teaching and research methods in

linguistics and English teaching.

Table 6: The Role of the M.A. Program in APLING-ELT at Majmaah University in Advancing

Individuals’ Careers

1-Obtaining a Master’s degree in APLING-ELT would likely increase

one’s chances of pursuing teaching at the university level. (96%) (2.5% (1.5%)
105 6 4
2- M.A. in APLING-ELT allows me to move up in my organization
(91%) (5%) (4%)
3- Holding an M.A. degree in APLING-ELT would expand the &9 4 22
opportunities for getting well-paying jobs. (78%) (3%) (19%)
4- An M.A. degree in APLING-ELT would allow me to become - . "
more specialized in my educational pursuits and give me greater
(84%) (7%) (9%)

flexibility in career choices.

As apparent from the table above, over (90%) of the population surveyed agreed with the above
statements (96%). Some of the respondents agreed that attaining an M.A. in APLING-ELT at
Majmaah University would increase their chances of acquiring jobs as instructors at university
level. Regarding their advancement within the organization, the overwhelming majority (91)
agreed that Master’s degree holders have an advantage over bachelor’s degree recipients.
Regarding getting well-paying jobs for M.A. degree recipients, (78%) agreed and (19%)
disagreed, while the remainder were unsure. The majority (84%) of the participants agreed
that holding a master’s degree in the proposed program would offer better chances and greater
flexibility in terms of career choices, and only (9%) disagreed, whereas (7%) had no opinions.

VY
l.ro yujlo - €€ gliio (1) 220l éujlallg il Ul g Ll o



Assessing the Relevance and Demand for an M.A. Program in Applied Linguistics for English Language Teaching: Perspectives of Teachers and Students

This result suggests that the proposed M.A. program would definitely play a role in individuals’

career advancement.

The questionnaires expose students, graduates, and English instructors’ preferences for
Majmaah University’s planned M.A. program in Applied Linguistics for ELT. The results show
enthusiasm among the groups. The program interested (39%) of the students and (37%) of the
other respondents. Of the polled alums, (35%) were interested, (51%) English teachers were

interested, and (30%) were very interested in applying.

Research discloses a growing need for advanced Applied Linguistics and English Language
Teaching degrees. For example, Smith et al. (2019) discovered increasing demand for specialists
in this field due to English’s global status. Our survey results show that participants value a

Master’s degree in Applied Linguistics for career advancement and teaching and research skills.

The report also reveals that (72%) of students and (62%) of graduates prefer full-time programs.
However, English teachers prefer part-time enrolment (55%). Meanwhile, Johnsons’ (2018)
study found that employed people, including English teachers, would prefer the opportunity to

select part-time options to manage their workloads.

Most participants (73%) believed the proposed M.A. program would help them advance
their academic careers. This supports the findings of Brown and Miller (2017), who emphasized
the importance of degrees in supporting academic advancement. These outcomes show how the
M.A. program may shape Applied Linguistics and English Language Teaching scholars and

researchers.

Additionally, (73%) of the participants noted a lack of M.A. programs in APLING-ELT in
Majmaah University. Johnson and Smith (2016) found educational institutions would be best
advised to tailor their programs to suit the wider community’s learning needs. This study
emphasizes the requirement to establish the proposed M.A. program to remedy this shortage

and provide regional opportunities for these professionals.
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B. Interview Analysis

Interviews with the key participants were used to supplement the written survey in this study,
and to answer open-ended questions. Question 1 investigates the national requirement for M.A.
degree graduates in APLING-ELT. Question 2 concerns the regional demand for M.A. degree
graduates in APLING-ELT. The subjects were also asked to provide evidence of their need or
lack thereof. Ten public school faculty members, principals, and administrators were recruited
for the interviews. These people were selected because they hold or have access to most of the
information needed to evaluate a target population. Some structured interviews were conducted
face-to-face, whereas others were conducted on the phone to gather opinions about the need for

M.A. graduates in APLING-ELT in the nation and the region.

Q1: Is there a national need for Master s graduates of Applied Linguistics for English Language

Teaching in academia?

Regarding the lack of market evidence, four of the interviewees refrained from answering due
to a lack of studies and data. This highlights the importance of researching the necessity or
relevance of M.A. Graduates in Applied Linguistics for ELT. We can gain further insights by
examining existing research exploring market demand, employment trends, and job prospects in
this field. Reports from institutions, government bodies, and professional organizations can also
provide information in this regard. Furthermore, based on the interview responses, it is evident
that there is a need for M.A. Graduates in Applied Linguistics for ELT within the Majmaah
area and its surrounding areas. Although specific literature on this region’s context may be
limited, examining research relating to ELT and language education needs in other contexts
can offer useful insights. Exploring regional language policies, language teacher education,
and educational development in contexts can provide information that aligns with this regional

requirement.
Q2: If yes, what proof'is available to indicate the need?

The interviewees provided various answers to explain why they believe there is a need for more
M.A. graduates. Their collected evidence supported the need for a higher level of research to

address problems and issues relating to the weakness of English language outcomes in public
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schools and even following undergraduate-level degrees. Additionally, it highlighted a growing
need to train professionals in the field of teaching and research, as well as to refresh and reform
schools and undergraduate English programs and improve curricular. Another piece of evidence
cited concerned the shortage of people available to teach English, as evidenced by the rates of
foreign recruitment. Others based the need for M.A. graduates on frequent advertisements for
jobs. Finally, other evidence cited the undersupply of qualified individuals for employment in
academia and the shortage of researchers to continue advancing in applied linguistics and the

TESOL field.
Q3: If no, what proof do you provide to show there is no need?

The respondent who answered No reported other identified locations offering M.A.’s in the

English language.

Q4: Is there a regional need for M.A. graduates in APLING-ELT in academia in the Majmaah

area and its surrounding areas?

The interviewees agreed that there is a need for more proficient people to work in academia.
The evidence to support their response includes identifying a requirement for qualified people
in academia to work at the region’s newly opened English departments and public schools.
Therefore, the insights shared by the interviewees shed light on the necessity for Master’s
degree graduates specializing in Applied Linguistics for English Language Teaching (ELT).
Despite the absence of market data, signs indicate there is a demand for such graduates at

national and regional level, particularly in the Majmaah area and its surrounding areas.

Primarily, the interviewees highlighted challenges within ELT that require expertise and research.
These include tackling deficiencies in language achievements in schools, the importance of
training professionals in teaching and research, and revamping English programs and curricula.
These obstacles signify a need for individuals with high level knowledge and proficiency in
applied linguistics. This discovery aligns with that of Smith et al. (2020), who emphasized that
there is an escalating requirement for research to tackle the hurdles and inadequacies in English

language education outcomes within schools and undergraduate programs.

Furthermore, the scarcity of English language educators, as demonstrated by the recruitment
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of teachers and frequent job postings, underscores the need for more locally trained experts.
Moreover, with the establishment of departments in this region, there is an increased emphasis
on recruiting capable academics to occupy these roles. The ongoing recruitment of teachers and
the frequent job postings for English teaching roles implies there is a need for more qualified
local professionals in this field, despite one individual mentioning various options exist to
pursue M.A.’s elsewhere (Brown & Lee, 2018). Certainly, the unique regional context, language
regulations, and specific educational requirements in the Majmaah area and its neighbouring
regions can vary significantly, emphasizing the need for tailored solutions and specialized

knowledge.

To summarize, although there is a lack of agreement and statistical proof provided by those
interviewed, the various signs and contextual elements discussed indicate a necessity for M. A.
graduates specializing in Applied Linguistics for English Language Teaching to be trained within
academia. Further exploration, through research and data collection, could further validate these
assertions and steer program design choices and policy-making within the language education

setting.

Discussion

The valuable insights from in-depth interviews and statistical analysis shed light on the demand
for Master’s degree holders specializing in Applied Linguistics for English Language Teaching
(ELT) in educational settings, particularly in Majmaah and its neighbouring areas. Despite the
lack of market data, combined indicators strongly indicate a need for such graduates at both

national and regional levels.

The qualitative interviews highlighted issues in ELT that call for specialized expertise and
additional research efforts. These include challenges such as shortcomings in the English
language outcomes achieved by institutions, the need to improve training in teaching and
research methodologies, as well as an urgent need to revamp existing English programs and
curricula. The identified challenges clearly emphasize a requirement for individuals with
knowledge and skills in applied linguistics. This is consistent with the findings of Smith et

al. (2020) which underscore a growing demand for researchers to address the challenges and
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deficiencies in English language education outcomes within school and undergraduate settings.

Moreover, an analysis of the data revealed a need for more qualified English language educators,
as evidenced by the frequent reliance on foreign teachers and the continuous stream of job
postings within the field. The notable establishment of departments in this area emphasized
the urgent need for skilled educators to take on critical roles at these emerging educational
institutions. This aligns with research by Brown and Lee (2018), who highlighted the shortage
of qualified local professionals, which is apparent from the continuous hiring of foreign teachers

and persistent job vacancies.

While one interviewee mentioned various options for pursuing a Master’s degree in English,
this did not diminish the need for such graduates in the Majmaah region and nearby areas. The
unique characteristics of these regions, including language policies and specific educational
requirements, highlight the necessity for customized solutions and expertise that is tailored to

need.

Despite the differing opinions among the interviewees combined with a lack of agreement,
evidence from sources strongly indicates national demand for M.A. graduates specializing in
Applied Linguistics for English Language Teaching (ELT) within educational environments.
Additional research efforts, supported by data collection initiatives, could provide the necessary
evidence to support these arguments and guide future program development and policy decisions

in language education.

Moreover, examining survey responses affords insights into the preferences and interests of
students, graduates, and English educators regarding the proposed M.A. program in Applied
Linguistics for ELT at Majmaah University. The intense enthusiasm demonstrated by most
participants and teachers highlights the extent to which they view the program as a means to
progress in their careers and enhance their professional skills. These results align well with
existing research, emphasizing growing demand for knowledge in Applied Linguistics and ELT

in regions where such programs are scarce, as noted by Johnson & Smith (2016).

Combining interview feedback with data analysis reveals an urgent requirement for a specialized

M.A. program in Applied Linguistics for ELT in Majmaah and nearby areas. Such a program
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could address existing shortcomings, and offer a unique opportunity to support professional

development and academic progress in language education.

Study Limitation

This research has provided insights into the demand for Master’s degree graduates in Applied
Linguistics for English Language Teaching (ELT) in the context of the Majmaah area and
the surrounding regions. However, it is essential to acknowledge some limitations. Firstly,
relying on feedback from several interviewees and questionnaire respondents may limit the
representativeness of the perspectives attained. A larger sample size would have made the
findings more generalizable. Additionally, there could be selection bias if only individuals
with viewpoints or experiences volunteer to participate, potentially affecting the reliability and

validity of the results.

Moreover, market data supporting the need for M.A. graduates in Applied Linguistics for ELT
is necessary to protect the strength of the findings. Despite efforts to address context language
policies and educational needs, factors influencing the demand for M. A. graduates may have yet
to be fully explored. Also, using self-reported data from questionnaires could introduce bias if
participants fail to provide responses or misrepresent their actual opinions or experiences. While
qualitative interviews offer insights, there may be a need for more data to conduct a rigorous

analysis, and findings might only capture some perspectives from within the population.

The study’s emphasis on the demand for M.A. graduates in Applied Linguistics for English
Language Teaching (ELT) in the Majmaah area and nearby regions may also restrict the results’

applicability to specific areas or scenarios.
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Conclusion

The study described here detected a high level of interest among current students, alums,
and English instructors at Majmaah University, in enrolling in a specialized Master of Arts
program that focuses on Applied Linguistics for English Language Teaching (ELT). In both
the questionnaires and interviews, participants expressed enthusiasm for applying for such a
program, because they recognized its potential to improve their teaching and research skills and
develop growth opportunities. This study highlights the importance of implementing such a
program in the Majmaah region, which offers possibilities for pursuing Master of Arts programs

in APLING-ELT.

Future researchers can usefully explore areas of interest within APLING-ELT among target
audiences and build on the knowledge attained in this study. Investigating participants’
preferences regarding curriculum organization, available courses, and research prospects
could also provide insights for program developers. The M.A. program’s expected influence
on participants’ career paths and professional growth also contributes to anticipation of its

effectiveness.

Furthermore, comparing research findings across locations or colleges can serve to uncover
varying perspectives and preferences, generating a comprehensive understanding of the demand
for M.A. programs in APLING-ELT. This would also support the identification of disparities

and tailoring of program offerings to meet the needs of diverse populations.
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Appendix (1) Questionnaire

Population Group Very Interested | Somewhat Interested Not Sure Not Interested

Current Students
Alumni

English Teachers

Items ‘ ‘ Agree ‘ Not Sure ‘ Disagree

1- An M.A. in Applied Linguistics for ELT would help me expand my

English teaching knowledge.
2- An M.A. would prepare me with the skills I need to be a successful

English Teacher.

3- An M.A. would give me the skills I need to be a successful researcher
in English teaching.

4- This M.A. program would expose me to various topics and theories in

Applied Linguistics for ELT.
5- Holding a Master’s degree in my field would positively impact my

teaching skills and my self-esteem.
6 - By obtaining an M. A., I would gain better expertise in my field and be

a more effective English teacher.
Items ‘ ‘ ‘

1- Obtaining a Master’s degree in APLING-ELT would likely increase

one’s chances of pursuing teaching at the university level.
2- An M.A. in APLING-ELT would allow me to move up in my organization

3- Holding an M.A. degree in APLING-ELT would expand the
opportunities for getting well-paying jobs.

4- An M.A. degree in APLING-ELT would allow me to become more
specialized in my educational pursuits and give me greater flexibility

in my career choices.

Appendix (2) Interview Questions
1- Is there a need for the M.A. program in APLING for ELT in academia in the country?
2- If'yes, what evidence is available to indicate this need?
3- If no, what proof do you provide to show there is no need?

4- Is there a regional need for the M.A. program in APLING for ELT in academia in Majmaah

and the surrounding areas?
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Abstract

Researchers are increasingly promoting the use of automatic speech recognition (ASR) to
support foreign language learning, particularly in mastering phonemes and the International
Phonetic Alphabet (IPA). However, research on its effectiveness remains inconclusive. This
study examined the effectiveness of an ASR-based mobile app in aiding IPA and vowel learning
in 256 Arab university students of English as a foreign language (EFL). The study follows a
mixed-method approach, adopting a quasi-experimental design. Participants were divided into
control and experimental groups. Those in the experimental group used the app for five weeks
and completed pre- and post-tests measuring their learning of English phonemes; they also
completed a questionnaire at the end of the study to assess their perceptions of the learning
experience. Analysis of independent-sample ¢ test showed a significant difference between
the two groups in favor of the experimental group. Results revealed that the effectiveness of
the application was positively correlated with participants’ active roles and their favorable
perceptions of mobile-assisted language learning. However, their academic achievement did
not significantly influence their performance. The study shows the importance of integrating
mobile-assisted language learning in L2 classes. It also reveals a need for further research,

specifically in Arabic EFL contexts.

Keywords: mobile-assisted language learning (MALL); automatic speech recognition

(ASR); mobile application; International Phonetic Alphabet (IPA); English vowel phonemes.
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Introduction

One of the primary skills that college students of English as a foreign language (EFL) in
Saudi Arabia must master is hearing and pronouncing English phonemes; accordingly, they
study the International Phonetic Alphabet (IPA). Researchers find that IPA practice is influential,
particularly in non-native communities with non-native or less trained teachers (Oh, 2010;
Rajab, 2013). Unfortunately, students often fail to learn the connection between the phonemic
symbols and the sounds associated with them. Hence, to compensate for lack of practice during
class time, teachers ask their students to continue practicing at home. Nevertheless, conventional

teaching has not trained learners to learn autonomously.

Fortunately, technology has begun to bridge this gap. It compensates for the shortcomings
of traditional foreign language learning classes with the use of mobile applications for learning
phonetics, with an increasing focus on tools that use automatic speech recognition (ASR).
ASR has revolutionized phonological learning, since it can match a student’s output to a stored
input and evaluate production. Almost everything that an L2 learner finds in class to master
IPA and acquire English phonemes (input, output, and feedback) is now available on mobile
applications (apps) for learning phonetics. In addition, an ASR-based mobile app for phonetics
can be uploaded onto a mobile phone so that learners can practice everywhere and at any time,

ensuring continuity of learning.

Despite the influential role of IPA practice and the interesting capacity of ASR-based mobile-
assisted language learning (MALL) training, these domains remain relatively underdeveloped
in most teaching systems, particularly in the Arab context. Additionally, it remains unclear
whether learners play a role in achieving its effectiveness, or whether it is simply based on the
support of the teacher. Whether students need to be at a certain level of academic achievement
for such apps to be successful in facilitating learning is also unresolved—it is not known
whether broader academic performance influences the app’s effectiveness. Such interest in
broader academic performance originates from the claims of a general relationship between
typical academic performance, general EFL performance, and learning IPA specifically (Rudd &
Honkiss, 2020; Rajab, 2013). In this respect, students’ grade point averages (GPA) are believed
to be a valid indicator of their abilities to learn in various academic settings that feature different

teaching methods.

EFL learners’ performances and their metacognitive strategies are significantly reflected by
their GPA. Becirovi¢ et al. (2018) and Mikulec (2016) suggest that GPA should be considered
among other factors, since it may impact learners’ strategies. Mikulec (2016) particularly
reveals that successful students (with high GPA) and less successful students (with low GPA)

differ in both the frequency and efficiency of metacognitive strategies, primarily monitoring,
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self-correction, and self-evaluation. These strategies are actually the basic components of
connectivism which is the framework theory of the present study. On the other hand, Ganji et al.
(2018) reported several conflicting findings on the mutual influences impacting active learners
and the utilization of metacognitive strategies. Thus, additional investigation considering the

role of academic level (GPA) is needed, especially in MALL.

A better understanding of these issues is particularly important in many Arab EFL contexts,
as English phonetics, particularly its vowel system, remain among the most difficult elements of
the language for Arab speakers to acquire, especially considering how drastically the standard
vowel system of Arabic differs from English. Such consideration can aid in understanding the
difficulty that Arab EFL students experience while endeavoring to learn the English vowel
system. In contrast to English, which has 20 vowels, the Arabic standard vowel system has only
six; three short and three long. This partially reveals why it is difficult for L1 Arab speakers
to enunciate the diversity of English vowels. Hence, learning IPA vowel symbols can help

students visualize and grasp these differences, enhancing phonological awareness.

This study examined the afore-mentioned issues within the domine of MALL. Students’
ambivalent attitudes toward traditional learning in EFL contexts are also considered. MALL,
which is an extension of computer-assisted language learning (CALL), investigates how an ASR-

based mobile app can contribute to the acquisition of vowel phonemes and learning the IPA.
Study Questions
The study aims to answer the following research questions:

1 Does the use of a mobile application have a positive influence on Arab EFL students’

mastery of IPA and acquisition of English vowels in the absence of teachers’ support?
2 Is the effectiveness of the mobile application determined by a student’s GPA?

3 What are the students’ perspectives on the feasibility of the application, the role of the L2

teacher, and the use of MALL in the learning process?
Study Hypotheses
In response to our research questions, we put forth the following hypotheses:

1. Mobile applications have a positive influence on students’ phonetic knowledge of the IPA

and acquisition of vowels even in the absence of teacher support.
2. The effectiveness of the application is determined by the students’ academic level (GPA).

3. The effectiveness of the application is positively correlated with participants’ perceptions

of MALL and its usefulness in L2 learning.
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Theoretical Framework

Connectivism and language learning

The research was conducted within Dunaway’s (2011) framework of connectivism and its
implications for second language acquisition, as connectivism accounted for the relation between
the learner and technology. Connectivism also discusses language acquisition, emphasizing the
role of feedback and the active role of the learners. Connectivism theory was first introduced
in the mid-2000s to elucidate the integration of learning with technologies. Learning theories
that existed before the digital age cannot fully explain learning that has been attained via
information technology. This has paved the way for the emergence of connectivism, a theory
that researchers have invoked to account for language learning in the digital era (Omodan,
2023; Wang et al., 2017). For example, Dunaway (2011) adopts connectivism as a pedagogical
tool for foreign languages. Connectivism uses technology-enabled tools for language learning.
Learners are to expose themselves to input via technological resources but learn only with the
manipulation and reproduction of that input. Moreover, they should be able to compare input
with output and be able to evaluate it so that they can modify their production by themselves.
Learning occurs through connection with information sources; yet these sources can be non-
human technological devices (Omodan, 2023). Accordingly, tools such as mobile apps occupy
a critical position in learning. Dunaway (2011) points out that the learning landscape has moved
from traditional formal settings to non-formal mobile ones. Learners gain immediate knowledge
from their mobile phones. Dunaway thus asks teachers to change their teaching strategies and

integrate technological devices into their classrooms.

Connectivism posits anovel framework for understanding knowledge acquisition in the digital
age. This theory emphasizes the role of readily available, portable, and personalized learning
resources facilitated by technology. These resources, characterized by their decontextualized
and engaging nature, empower learners to construct knowledge through active interaction.
Connectivism underscores the learner’s central role in this process, highlighting the importance
of self-directed learning and the activation of internal cognitive processes when encountering

new situations.

Y4
l.ro yujlo - €€ gliio (1) 220l éujlallg il Ul g Ll o



Mobile-Assisted IPA Learning with an Application Based on Automatic Speech Recognition

The core principles of connectivism include:

e [Learner agency: Learners actively initiate and engage in the learning process, with

their role forming the cornerstone of knowledge acquisition.

e Technology-mediated learning: Interactions with technological resources are a primary

source of knowledge for learners.

e Informal learning environments: Learning can occur outside of formal educational

settings.

e C(ritical knowledge evaluation: Learners reflect on their learning experiences and

critically evaluate their knowledge to develop critical thinking skills.

This study increases emphasis on the principle of the connectivism of the active role of learners.

Literature Review

Mobile phone applications in language learning

The ubiquity of smartphones has positioned them as the preferred tool for MALL, especially
with the proliferation of language learning applications catering to the needs of both educators
and learners (Spring & Tabuchi, 2022; Walsh, 2019). Similar to CALL, MALL leverages
technology to enhance language acquisition. However, MALL differentiates itself through two
key aspects: the portability of the device itself and the learner’s inherent mobility (Loewen et

al., 2019).

Mobile applications facilitate exposure to authentic language materials and audio resources,
circumventing the limitations of traditional classroom instruction. These applications address
time constraints by providing opportunities for intensive pronunciation practice outside of class
hours, thereby maximizing learning efficiency without sacrificing in-class engagement (Metruk,
2024; Mroz, 2018; Spring & Tabuchi, 2022). Furthermore, ASR-mobile apps offer a form of
personalized, albeit decontextualized, tutoring, fostering language acquisition both within and

beyond the classroom setting (Lai & Zheng, 2018).
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ASR and feedback in language learning

ASR provides learners with individualized corrective feedback, prompting self-correction
and fostering a more independent learning style (Liakina & Liakin, 2023; Metruk, 2024).
Unlike traditional teacher-centered instruction, ASR encourages learners to actively compare
their pronunciation attempts with the target model, reducing dependence on the instructor and
facilitating increased practice opportunities. Research suggests that ASR-based software may
even surpass face-to-face instruction in specific areas, such as phoneme acquisition (Liakin et
al., 2015; McCrocklin, 2019). Consequently, scholars posit that ASR fosters the development
of self-monitoring skills, a crucial element for autonomous learning, sustained practice, and
lifelong language learning (McCrocklin, 2016; Mroz, 2018). Furthermore, ASR-integrated
mobile applications provide learners with the distinct advantage of receiving immediate
feedback on their pronunciation, independent of classroom constraints (Spring & Tabuchi,

2022; Thi-Nhu Ngo et al, 2024).

Effectiveness of ASR-based software for phoneme mastery and learning the IPA

It is reasonably understood that only Liakin et al. (2015) and Fouz-Gonzélez (2020)
examined the role of the ASR mobile app in learning the IPA. Although their subjects were of
different ages, their conclusions were similar. These studies have minimized the role of the app
in mastering the target phonemes, creating some minor yet insignificant improvement. Liakin
et al. (2015) studied the effect of the ASR-based mobile app on acquiring the French vowel
/y/ with 42 elementary school students and discovered that the app did not improve perception
of this particular phoneme. The positive effect of the software was only in production, as
perception was not improved. In his experimental study, Fouz-Gonzélez (2020) examined the
effect of the use of a mobile app with ASR on the perception and production of the vowels
/&, a:, A, 9/ and the consonants /s and z/ over the duration of two weeks at 20 minutes per day
among 52 Spanish EFL learners pursuing an English Studies degree. Although an improvement
in the participants’ performance was noted, no statistically significant differences between the
groups were documented. The current study relates to that of Fouz-Gonzalez (2020) in that
it investigates the efficiency of language apps for adult learners but differentiates itself in
objective and methodology. Further, this study examined the combined influence of student-
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specific factors, such as attitude, learners’ active role, and academic level on the effectiveness

of ASR, which were absent in Fouz-Gonzalez’s research.

Otherresearchers generally investigated the efficacy of ASR-based software on pronunciation.
These studies reported inconclusive results. This can be attributed to a few factors including the
participants’ proficiency, their age, and the duration of the study (Bozorgian & Shamsi, 2020;
Metruk, 2024; Mroz, 2018; Thi-Nhu Ngo et al, 2024). However, such studies have limited
themselves to alow number of participants, sometimes with diverse L1 backgrounds. In addition,

they gave no particular emphasis to teaching the IPA and mastery of specific phonemes.

An essential distinction between the software used in the current study and that used in
other studies is that the utilization of ASR specifically for learning the IPA (pedagogical
goals) in this study enables comparisons between the students’ production of phonemes in the
IPA and the target output, while other studies, with the exception of Liakin et al. (2015) and
Fouz-Gonzalez (2020), make use of ASR in regular dictation programs, requiring students
to make these comparisons to obtain feedback. These programs are not designed to provide
obvious feedback; thus, learners must compare their production (intended words, not particular
phonemes) to the actual resultant written words. Moreover, the ASR does not provide scores for
pronunciation because it is not designed for such a task, while the ASR app in this study does
provide pronunciation scores and, therefore, facilitates self-evaluation, providing immediate

corrective feedback, and fostering self-correction and autonomy.

Notably, these studies did not consider the efficiency of mobility and portability of learning
resources and did not cover mobile apps, but instead resorted to software on computers and
online platforms. Studies like that of Mroz (2018) attempted to examine ASR found in mobile
apps downloaded on smartphones, but such applications were designed as dictation apps rather
than educational tools targeted at improving phoneme competency. Furthermore, the role of
MALL in assisting learners’ comprehension of the IPA in an Arab setting has previously been

overly neglected by researchers (Alzinaidi & Abdel Latif, 2019; Kalaldeh, 2016).
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Methodology

To examine the effect of the utilizing the app and get deeper insight of participants’ experience,
this paper adopted a quasi-experimental design. To determine answers to the study’s questions,
a phonemic test and a questionnaire were used. To answer the first question of the study—
“Does the mobile application have a positive influence on Arab EFL students’ mastery of IPA
and acquisition of English vowels in the absence of teacher support?”—data obtained from the
post-tests of the two groups (those who practiced with the support of the teacher vs. those who
practiced on the app by themselves) from the phonemic test were compared using independent-
sample ¢ tests. Data obtained from comparing the means of the sub-groups provided answers to

the second question, while analysis of the questionnaire provided answers to the third question.

Description of the application

Although there are several apps for teaching English phonetics, there are basic components
that make such apps effective for autonomous learning; namely, such apps must include an
accurate ASR and have both input availability and output capability. Based on these criteria,
the present phonetic ASR-based mobile app named English Pronunciation IPA developed
by © Petter Scott was selected. This application can be downloaded for free on iPhones and
Android mobiles, which are the smartphones most commonly used by our students. English
Pronunciation IPA is designed for EFL learners and specialists in phonetics and linguistics;
hence, knowledge of the IPA is a basic requirement for using the app. In addition, there were
four reasons for choosing this app. First, it uses “Received Pronunciation” (RP) which is a
standard accent of British English often used as a model for teaching phonetics. This model
contains 44 phonemes, and thus corresponds to the model accent in the students’ assigned
phonetics and phonology courses. Second, it is speaker-independent and shows high accuracy
in recognition of speech, as can be seen from the review and evaluation of the app. Third, it is
designed for discrete word recognition, and since the focus of this study is on phonemes and
single words, it can be highly useful, satisfying the goals of the course and the study, which
are segmental features rather than the quality of connected speech. Fourth, it is highly rated
on the App Store and Google Play. For our purposes, it is important to note that a learner can
listen to a phoneme and example words repeatedly, press the microphone button to utter the
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phoneme, and receive evaluation of the production in the form of scores. The learner can re-
listen to the phoneme repeatedly to self-correct erroneous utterances. The app’s evaluation of
the participants’ pronunciation is based on simplified correct and incorrect verbal production.
Scores are not gathered during the practicing phase but are instead obtained from the post-test

(where production is evaluated by a human evaluator).

Participants

Previous studies (e.g. Fouz-Gonzalez, 2020; Liakina & Liakin, 2023) had limited their
intervention to a small sample size, yet the present study sought larger sample to ensure
statistical reliable and generalizable results and to increase representativeness of the target
population. Simple random sampling was used where every member has an equal chance to
represent the population. Raosoft sample size calculator helped to determine the minimum
number of participants, keeping 0.50 as an indicator percentage, 5% margin of errors, and 95%
confidence interval (CI). Participants comprised 256 Saudi female university EFL students,
majoring in English Language. Participants were recruited from four classes in an English
bachelor’s degree program in Saudi Arabia, King Khalid University. Each class was about (55-
60) students. They were randomly divided into two groups with approximately the same number
of participants: an experimental group, “ASR-based mobile app” (no. 124), and a control group
(no. 132). Participants were taking courses in phonetics and phonology and hence needed to
practice the IPA. The processes of instruction and training for both groups were undertaken by
the researcher as she herself the courses’ instructor. To examine any influence of the students
GPA, the control group were sub-divided into intermediate and advanced students. Based on the
academic system of the university, each group was subdivided into intermediate (GPA: 3-3.99)
and advanced (GPA: 4-5) students based on the previous semester’s GPA—this was done in
consideration of the fact that all of their classes were in English skills (listening and speaking,
reading comprehension, writing, grammar, and vocabulary building). Additionally, as discussed
in the introduction, the issue of GPA involves utilizing some metacognitive learning strategies
that are a concern of the present study. The experimental group had 72 intermediate and 52
advanced students, while the control group had 76 intermediate and 56 advanced students.

Research ethics protocols were observed: informed consent was obtained from participants
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indicating their willingness to participate in the study. They also had the option of withdrawing
from the study at any point without any consequences. In addition, they were assured that any

private information concerning them would remain confidential.

Pilot study

The study was conducted in the first semester of the 2022 academic year with 30 students
undertaking the same major. It had two goals: 1) to evaluate the Phonetics ASR-based mobile app
and 2) to verify the phonemic test and the questionnaire. Students used the app in autonomous
practicing. The app’s evaluation was tested against an evaluation by a human (a language
teacher with native-like pronunciation). Students were given the test. They pronounced the
words and the phonemes in front of this app in the presence of the language teacher. The app
gave scores on an individual student’s pronunciation (in the form of correct/incorrect), which
were displayed on the screen of the student’s device. The researcher recorded these scores while
the teacher simultaneously listened to the individual students and evaluated their production
(again in the form of correct/incorrect). The evaluations of the app and teacher were tabulated.
Pearson’s correlation was used, and the result was (912**). The correlation was significant at
the 0.01 level (2-tailed), implying that both evaluations are highly correlated. This statistical
result, along with students’ positive responses (as declared in the questionnaire), verified the
app’s reliability. The phonemic test and questionnaire were administered to the 30 students, and

scores were tabulated in preparation for evaluating reliability and validity.

Instrumentation

Phonemic Test. After reviewing related literature, a phonemic test was designed by the
researcher to address the objectives of the study. The test focused on the acquisition of nine
English vowels that have been found to be among the most difficult for EFL Arabs in the Gulf,
and particularly for Saudi learners (Alzahrani, 2014; Taqi et al., 2018), and on the segmental
contrast among them, including /u:/ vs /w/, /i:/ vs. /1/, /3:/ vs. 1/, /ev/ vs. /e/, and /ow/ vs. /a:/. It
tested the student’s ability to identify the vowel and contrast it with other vowels. Five questions
for oral production were included to examine the student’s ability to pronounce the target vowel
symbol correctly in isolation and within monosyllabic words and one written question to test
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their ability to link the phonemic symbol to its sound (see Appendix A). The test was based
on the phonemic symbols of the IPA (not graphemes) that correspond to British English (RP).
The split-half method was utilized after tabulating the scores of the phonemic tests of the 30
pilot study participants. To check the test’s reliability, Cronbach’s alpha was then used. Results
showed that the reliability of the whole test was .894, implying that the test was highly reliable
and could be administered to the participants of the study. In addition, to examine the validity
of the test, the Pearson correlation was used to test the internal correlation of the questions. The
item-total correlation method was used. Results showed that the correlations of each question
in the test were significant at the 0.01 level; hence, the test was valid (see Tables 1 & 2 in

Appendix B).

Questionnaire. A four-dimensional questionnaire was also designed by the researcher after
consulting related literature. It tackled the aim and questions of the study. The questionnaire
was to be distributed to the 124 students in the experimental group—those who used the ASR-
based mobile app. The first two dimensions were designed to reflect learners’ experience
with the app and its role in helping them learn the IPA and practice pronunciation, including
feasibility, autonomy, mobility, and portability. The third dimension examined the role of the
L2 teacher in light of the MALL. The fourth dimension examined learners’ perspective on
L2 learning in the digital era. The questionnaire consisted of 19 closed-ended questions and
used a 5-point Likert scale with responses ranging from 1 = strongly disagree to 5 = strongly
agree. The findings of these dimensions were used to answer the third research question of the
study. To establish face validity, the questionnaire was checked by three specialists in English
language teaching. They validated the items and the questionnaire’s relation to the topic, judged
the questionnaire’s clarity, and identified any technical errors. The questionnaire was revised
based on their comments. The split-half method was used after tabulating the results of the 30
students in the pilot study. Cronbach’s alpha was used to test the reliability of the dimensions
and the overall questionnaire. The result was .939, implying high reliability. In addition, to
test its validity, the Pearson correlation was used to test the internal correlation between each
statement and its dimension and among the four dimensions. The item-test correlations range

between (.618 and .870) which showed that the correlations between each statement and the
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total dimension were significant at 0.01, reflecting high validity. The correlations among the
four dimensions (.813-.963) were also significant at 0.01. This reflected the validity of the

questionnaire’s dimensions (see Tables 3-8 in Appendix B).

In the pilot study, the questionnaire was distributed to 30 participants. Because of the small
number, validity was tested using the Pearson correlation: that is, the item-test correlation.
However, when applying factor analysis to the data obtained from the pilot study, the analysis
extracted a four-factor solution, each with an Eigenvalue of one, which explains 83.40 % of the
total variance. This result indicated that these four factors explain the variance. Reapplication of
factor analysis to the total number of participants (n = 124) verifies the reduction of the factors
to these four factors, each with an Eigenvalue of one, which explains 75 % of the variance
and thus provided a good explanation. The Kaiser-Meyer-Olkin value was .830, which signals
a high level (Kaiser & Rice, 1974) of sampling adequacy; Bartlett’s test for sphericity was
significant (p = .000). The extraction method used was Principal Component Analysis, and the
rotation method was varimax with Kaiser normalization. The 19 items fit into the four factors,

as shown in Table 9 (see Appendix B).

Procedure

In the second semester of the 2022 academic year, both groups received the same type of
instruction on articulatory description of target vowels, visualizing articulation, and listening
to the vowels while showing their symbols in the IPA chart. Then, a pre-test was conducted
for both groups before they received any treatment (i.e., conventional or MALL practicing) to
examine students’ knowledge at this point and to ensure that the level in the two groups was
comparable. In the practice phase, the control group attended regular classes (three classes
a week, 50 min each) that followed the conventional way of practicing. In such a class, the
teacher modeled the pronunciation of a number of phonemes in each class, students voluntarily
pronounce them, and the teacher monitored their production. Because of large numbers of
participants and their general anxiety about pronouncing phonemes erroneously, not all of
them were able to practice at each meeting; thus, extended practice time was necessary. The
experimental group, however, was trained in using the ASR-based mobile app for a week,
after which they continued practicing by themselves using the app uploaded on their mobile
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phones. The students used their own smartphones as one of the MALL devices for self-practice
of English vowels, producing them, and receiving feedback on their production. To ensure that
they actually practiced, the teacher sat with them 1 to 2 hours a week in class doing nothing but
allowing them to practice by themselves on the app. Participants practiced using the app as it was
the only means for them to understand the correct pronunciation of the IPA vowel symbols and
their only way to evaluate their production since the teacher did not participate in this practicing
phase. Every time students modified their pronunciation, they earned a positive score. After
five weeks of practicing, both groups took the post-test. The allotted time for the test was set
in light of the pilot study to a maximum time of 10 min/student. Equal marks were devoted to
each question (Appendix A). Students were grouped and tested over a 5-day period (for the pre-
test and similarly for the post-test); nearly 40—45 students were tested each day. Students were
tested individually. In cases in which students communicated with one another during those
days, this did not affect the results as the test did not examine knowledge that can be studied or
memorized; rather, it examined a skill (pronouncing phonemes) that normally varies from one
person to another. Two native-like language teachers assessed students’ production and marked
it. They were experienced with RP and have dealt with EFL students. In case of conflict, the
researcher assessed production and gave the evaluation. Evaluations always resulted in correct
or incorrect outcomes (pronouncing the correct vowel and writing the correct IPA symbol), that
is, 1 point = correct answer, and 0 = incorrect answer. The marks obtained by each student were

tabulated. The same procedure was followed for both the pre-test and the post-test.

Data analysis

Data obtained from the phonemic test were tested for normality. Results showed that the
data followed a normal distribution with no significance levels below .05; thus, the parametric
statistical independent-sample 7 test was used to compare the means of the experimental vs.
control groups. Data gathered from the questionnaires were analyzed using descriptive statistics.
Frequencies, percentages, means and standard deviations were calculated to provide insights of

participants’ reflection on their experience.
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Results
Phoneme test

Comparing the means of intermediate and advanced students in the control group in the
pre-test did not reveal any significant differences between them. The same was applied to
the two sub-groups of the experimental group. An independent-sample ¢ test was used to
compare the pre-tests of the control group and the experimental group. The results did not
reveal any significant differences. Both groups showed the same level of performance in the
test and possessed the same phonological knowledge in IPA and mastery over the vowels under
investigation. The post-test, however, revealed significant differences in the performance of
the two groups, as shown in Table 10. The post-test results also indicated that the experimental

group outperformed the control group during the post-test. The effect size was over .8.

Table 10

Independent Samples Test for the Difference Between the Experimental and Control Groups

Revealed in the Post-Test.

Independent Samples Test

Students’ ID N Mean SD t Sig. (2-tailed) Partial Eta Squared
Post-Test  Control Group 132 19.82 5.026 -38.761-  .000 .855

Experimental Group 124 39.01 2336 -39.553- .000

To respond to the question on the variable of academic level, an independent-sample ¢ test was
used to compare the pre-test of the intermediate and advanced students in the control group.
Results of the pre-tests did not show any difference. The post-test, however, revealed significant
differences in the performance of the two sub-groups, as shown in Table 11. Results showed a
statistically significant difference between the two sub-groups (intermediate and advanced) in

the post-test in favor of the advanced students. The effect size (0.789) is high.
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Table 11

Independent Samples Test for Comparison of Intermediate and Advanced Students in the

Control Group in the Post-Test

Independent Samples Test

Students’ ID N Mean SD t Sig. (2-tailed) Partial Eta Squared
Control gr.
i 76 16.00 2355 -22.187-  .000 789
Post-Test  Intermediate
Grades Control gr.
56 25.00 2.264 -22.055- .000
Advanced

An independent-sample ¢ test was used to compare the pre-test of the intermediate and advanced
students in the experimental group. Results of the pre-tests did not show any difference. The
post-test revealed no statistically significant differences between the performance of the two
sub-groups, as shown in Table 12. Results showed no statistically significant difference between

the two groups of the experimental group (intermediate and advanced) in the post-test.

Table 12

Independent Samples Test for Comparing Intermediate and Advanced Students in the

Experimental Group in the Post-Test

Independent Samples Test

Students’ ID N Mean Std. Deviation t Sig. (2-tailed)
Experimental gr.
. 72 39.04 2.423 188  .851
Post-Test Intermediate
Grades Experimental gr.
52 38.96 2.231 190 .849
Advanced
¢
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The questionnaire
Analysis of the questionnaire is shown in Tables 13—16.

Table 13

First Dimension (Attitudes Toward the Phonetics App as a Tool of MALL in Learning the IPA

and Practicing Pronunciation)

Responses

1 ither A .
Statements Strongly Agree Neither Agree Disagree

Strongly Mean | SD

. Decision
Disagree

Agree nor Disagree

F P% F P% F P% F P% F P%

1- 1 find it easy to learn the [PA and

. - 18 145 53 427 18 145 30 242 5 40 340 1125 Neutral
practice pronunciation on the app.

2- The app helps me practice

s i g e A Gy el 35 282 48 387 14 113 23 185 4 32 370 1162 Agree

3- T use the app to practice anywhere and

. 41 331 50 403 10 8.1 18 145 5 40 3.84 1157  Agree
at any time.

4- 1 prefer to download the app on my
mobile phone rather than on my laptopor ' 57  46.0 42 339 6 4.8 14 113 5 40 406 1153 Agree
desk computer.

Table 14

Second Dimension (Role of the Phonetics App as a Tool of MALL in Learning the IPA and

Practicing Pronunciation)

‘ Responses

Neither

Agree Agree nor Disagree St.rongly Mean | SD Decision
. Disagree
Disagree

F P%» F P% F P%» F P% F P%

Strongly

Statements Agree

1- I often use the
app to listen to
the pronunciation
of vowels.

2- I often use the
app to listen to
the pronunciation
of the consonants.

63 508 28 226 7 56 20 161 6 48 398 1.288  Agree

9 73 18 145 25 202 38 30.6 34 274 244 | 1.238 Disagree
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Statements

3- I use the app
because it makes
it possible for me
to re-listen to the
phonemes  that
I find difficult
to pronounce as
many times as [
want.

4- 1 use the app
because it gives
me an opportunity
to pronounce the
phonemes and the
words by myself.

5- 1 use the
app because it
evaluates my
pronunciation.

6- The app helps
me correct my
pronunciation.

7-The feedback
provided by the
app explains what
is wrong in my
pronunciation
and why.

Responses

Strongly
Agree

F P%

48  38.7

49 395

56 452

52 419

ol.fo yujlo-I€E€T ylaoy (1) aactl.dyylallg duluii Ul pglel 6lao

39

32

28

34

24

31.5

25.8

22.6

27.4

19.4

Neither

Agree nor Disagree

Disagree
F P% F

16 129 15
19 153 15
17 13.7 14
9 73 29
16 129 50
¢y

P%

12.1

12.1

11.3

234

40.3

3.87

3.78

3.87

3.88

2.44

Strongly Mean | SD

1.196

1.285

1.300

1.193

1.177

Decision

Agree

Agree

Agree

Agree

Disagree
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Table 15

Third Dimension (Role of the Teacher in an L2 Pronunciation Class in the Digital Era)

Responses

Neither
Strongly

Statements Agree | Agree nor

Agree
Disagree
F P% F P% F P%
1- I prefer
practicing
pronunciation
and the IPA in
a conventional = 13
classroom
with a teacher
because it is
more useful.
2- I need the
teacher to
model the
pronunciation
for me even if I
have this app.
3- I need the
teacher to

correct my

35 1282 11 89 12 97

pronunciation

even if | have

this app.

4- I need the
teacher to
explain to

me what is 70 56.5 22

177 7 | 5.6

wrong in my
pronunciation

and why.

Strongly

Disagree SD

Disagree

P% F P%

62 500 15 121 262 1.193

43 347 40 323 236 @ 1.345

45 363 21 169 295 1.508

17 137 8 65 4.04  1.328

¢y
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Disagree

Neutral

Agree
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Table 16

Fourth Dimension (EFL Students’ View of Learning in the Digital Era)

‘ Responses

Strongly

Statements Agree

F P%

I- I think
technology
changes the
way we learn
and  practice
pronunciation.

45 363

2- Technology

is helpful for

learning  and 56 | 45.2
practicing
pronunciation.
3- 1 believe
that  learning
and practicing
pronunciation
can be carried
out not only
in  classrooms
within the
university  but
also outside
by using
technological
devices.

4- Mobile
phones are
useful resources | 61
for learning and
practice.

62 50.0

49.2

Agree

F P%

39 315
30 242
29 234
25 202

Neither
Agree nor
Disagree

F P% F

Disagree

P%

17 13.7 18 145
13 105 17 137
10 8.1 17 13.7
12 /97 20 16.1

St.rongly Mean | SD
Disagree

F

5

6

P%

4.0

6.5

4.8

4.8

Decision

3.81 1.192  Agree
3.88 1.298  Agree
4.00 1.256  Agree
3.93 1.295  Agree

Analysis of the questionnaire, as shown in Tables 13-16, explored four dimensions

related to the participants’ perception of the use of the phonetics app as a Mobile-Assisted

Language Learning (MALL) tool, focusing on its role in learning, the international phonetic

alphabets (IPA) and pronunciation practice among students of English as a Foreign Language

(EFL). The findings revealed key insights into students’ attitude, app utility, teacher roles, and

perspectives on digital learning. The first dimension examined attitudes towards the phonetics

app. Participants expressed positive attitude toward the app’s usability and portability. The
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majority agreed that the app facilitates independent practice of the IPA and pronunciation (Mean
= 3.70, SD = 1.162) and supports anytime, anywhere learning (Mean = 3.84, SD = 1.157).
Additionally, a significant preference for mobile phone usage over laptops or desktops was
observed (Mean = 4.06, SD = 1.153). These results indicated that students value convenience
and are adaptable to mobile devices. The role of the phonetics app was examined in the second
dimension where its functionality in listening and practice was assessed. Students frequently
used it to listen to vowel pronunciation (Mean = 3.98, SD = 1.288) and appreciated features
allowing repeated listening of challenging phonemes (Mean = 3.87, SD = 1.196), while using
it to practice consonants have received little interest (Mean = 2.44, SD= 1.238) which could
be attributed to the relative ease of consonants to students as opposed to vowels. However,
the apps’ efficiency in providing explanatory feedback on pronunciation errors (Mean = 2.44,
SD = 1.177) was rated negatively. This suggests that while the app supported some aspects of
pronunciation learning, there were gaps in sufficient feedback. This result justified the findings
in the third dimension which was related to the teacher’s role in L2 pronunciation. Despite
the app’s advantages, students highlighted the importance of the teacher’s role. A majority
emphasized the necessity of teacher feedback to explain the erroneous pronunciation (Mean =
4.04, SD = 1.328). Conversely, reliance on conventional classrooms and teacher modeling was
rated neutral or negative, reflecting a shift towards blended learning preferences. Analysis of the
fourth dimension of EFL students’ view of digital learning revealed that students acknowledged
the transformative role of technology in learning pronunciation (Mean = 3.81, SD = 1.192).
They believed mobile devices enable learning beyond classroom boundaries (Mean = 4.00, SD

= 1.256, with mobile phones regarded as handy tools (Mean = 3.93, SD = 1.295).

These findings suggested that the phonetics app offered valuable support for [PA learning and
pronunciation practice. Students also demonstrated an increasing acceptance of technology in
language learning. Nevertheless, students valued teacher involvement for nuanced feedback and
guidance. These insights underlined the potential for integrating MALL tools with traditional

instruction to enhance pronunciation learning.
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Discussion

Results reveal a significant difference between the two groups in favor of the experimental
group, clearly proving the influence of the learners’ active role in using the mobile app
effectively. This finding leads to the acceptance of the first hypothesis of the study that “the
mobile application has a positive influence on students’ phonetic knowledge of the IPA and
acquisition of vowels even in the absence of teacher support.” This finding is in line with
previous studies in a number of EFL contexts (Azarova et al, 2021; Hirschi et al, 2022; Mroz,
2018). Considering connectivism theory, language learners from this study reveal remarkable
skill in gaining knowledge via technological resources such as their own mobile devices.
Learners currently accustomed to accessing their smartphones to gain knowledge prefer them
to computers (Wu, 2019). It may be helpful here to recall that this theory encourages learners
to expose themselves to input, make their own output, and modify their output appropriately in

response to their interactions with information technology.

To answer the second question of the study—*Is the effectiveness of the mobile application
determined by a student’s GPA?”—the performance of the sub-groups in the control group and
the experimental group was examined. First, the means of the two sub-groups (intermediate
vs. advanced) in the experimental group were compared to examine whether the academic
level of students had any effect. The means of the two sub-groups were compared using
independent-sample 7 tests. No significant difference is found between the intermediate and
advanced students—both benefit from the mobile app and improve significantly regardless of
GPA. The use of MALL and the mobile app reduce the gap in the academic level between
the intermediate- and the advanced-level students. Notably, the app provides individualized
tutoring and the potential to personalize learning and practicing. It also encourages production
and helps modify output in response to received feedback. In addition, learners, irrespective of
academic level, are capable of learning using technological resources and mobile apps. They
gain phonological knowledge of the IPA and improve their mastery of vowels via the mobile app.
Notably, while academic level is influential in the traditional classroom setting (Rajab, 2013),
its effect is reduced in the MALL setting. Meanwhile, Rajab (2013) found that differences in

GPA resulted in distinction in the mastery of IPA among students in the conventionally taught

£
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courses; the present study reveals that MALL has overridden this distinction owing in large part
to its mobility, decontextualization, and individualization. This result leads to the rejection of
the second hypothesis of the study that “effectiveness of the application is determined by the
students’ academic level (GPA).” Results reveal that there is no effect of the academic level
(GPA) on MALL. This finding is in line with Thi-Nhu Ngo et al’s study (2024). It found that

the software was of benefit even to students at a lower academic level.

The findings of the questionnaire help to answer the third question of the study—"What are
the students’ perspectives on the feasibility of the application, the role of the L2 teacher, and
the use of MALL in the learning process?” It is obvious that students have a positive attitude
toward using the mobile app for learning IPA. Similar attitude has been reported in other studies
(Alluhaydan, 2024; Bouzayenne, 2023). In general, the results also lead to the acceptance of
the third hypothesis of the study that the effectiveness of the application is positively correlated
with participants’ perceptions of MALL and its usefulness for L2 learning. This is a justification
of Dunaway’s (2011) call for teachers to integrate electronic devices in language learning. As
for the role of the teacher in L2 pronunciation class, learners now do not depend on the teacher
to model the phoneme or to help in practicing IPA and correcting themselves. They do not
depend on the teacher to evaluate their output either. The app replaces the teacher in these tasks.
However, students believe that they need their teacher to explain to them why their utterance
is wrong and to raise their awareness of the difference between their output and the target
output—a task that the app has not been able to fulfil until now. Thus, we can say that the app

replaces the role of the teacher only partially.

In sum, learning and practicing the IPA and acquiring vowels by using a mobile app leads
to better performance than traditional ways of learning. Students with both higher and lower
GPAs improve their phonological knowledge and mastery by utilizing the mobile app in the
absence of instructor support, as evidenced by their means in the post-test. While the mean of
the intermediate students was 39.04, it was 38.96 for the advanced students; thus, there is no
statistically significant difference between the higher and lower GPAs. Moreover, they can attain
a level comparable to that of their colleagues at the advanced level. This could be attributed to

the learners’ effective role in using the potential provided by the mobile app (using it to their
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best advantage). Considering this result in light of their responses on the questionnaire shows
that MALL and mobile apps help learners overcome the shortcomings of traditional learning
and practicing by engaging in both at any time and at any place. They can learn in a comfortable
environment and re-listen as many times as they want. They are also encouraged to produce these
phonemes, test their knowledge of the IPA by themselves, and receive immediate feedback. This
leads to self-evaluation without embarrassment. Their mastery over English vowels develops

more fully via self-practice and self-correction with the support of a mobile app.

The results efficiently prove the capability of learning the IPA and mastering phonemes via
mobile apps. This study reveals a positive influence of mobility on learning, encouraging pupils
to activate learning through continuous practice. Results also indicate a connection between
interaction with non-human resources and learning. The app motivates students to learn the
phonemes and helps them trigger learning. However, it is the individual student who initiates
and controls learning from the center of the process. Students practice the IPA under their own
authority and by their own ability, familiarizing themselves by interacting with non-human
resources from which they extract knowledge. Next, students elicit feedback from the process
and consequently modify performance in response to the device. This interaction initiates

learning, which is the essential principle of connectivism.

Students effortlessly utilize the mobile app to learn and practice phonemes. They do not face
difficulty in shifting from human resources to devices to acquire the phonological knowledge
and practice the IPA as proposed in the theory of connectivism. Therefore, the learners’ active

role is a primary pillar of connectivism.

Learners’ active role

Learning goes beyond the machine. It takes an active learner to unlock its potential. Active
learners take control over their learning when they have downloaded the app to initiate their
own learning process. They do not take a passive position, rather they are engaged with the
provided material. They actively listen to phonemes, revisit confusing vowels, and interpret
new symbols. They capture the essence of utilizing MALL by building connections and linking

symbols to sounds. They independently produce phonemes, and refine their pronunciation.

EA
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Students feel that they are more responsible of their learning and start taking its ownership.
They plan their practice schedule with minimal teacher guidance. Eventually, students become
more self-aware of their defects. Engaging with the app helps them to evaluate their own
progress, identify areas needing work, and judge their pronunciation. Furthermore, students
have developed a self-monitoring skill. They monitor their performance, and seek feedback
on their pronunciation. After using the app, students can recognize the difference between
traditional practicing and practicing in MALL by reflecting on their experience. They analyze

the effectiveness of self-practice and consider its advantages and disadvantages.

In this study, learners utilize the mobile app for self-help without the constant intervention
of a teacher. Moreover, they are satisfied with this app as a facilitator for practicing the IPA.
Participants admit that the app is a valuable source for practicing and learning phonemes.
Results of the tests indicate higher levels of [PA mastery when compared to the control group.
Additionally, students are confident, comfortable, and satisfied with practicing using an app.
Learners easily adopt self-study behavior that is congruent with the position of the connectivism
that occurs in learning today via technical resources. Learners activate their internal processes
to discover solutions to the problems they encounter, recognizing the distinctive phonemes by
resorting to the app and playing, imitating, and replaying the sounds several times to compare
and contrast the phonemes. Although the study has adhered to methodological standards,
certain practical constraints pose challenges. Students in the control group certainly score
lower marks compared to their counterparts who have received MALL instruction. A possible
reason for their lower achievement can be the large number of students in each class. While
the overall sample size is sufficient for analysis, the large group size may have reduced the
effectiveness of traditional instructional methods. This limitation should be taken into account
when interpreting the findings and considered in future research. Though the study has reached
promising conclusions, it is not without shortcomings. It has been conducted within the allotted

time of the semester, yet longer period of practice can yield deeper insights.
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Conclusion

The present study shows that learners’ effective use of the mobile app and engaging in
MALL leads to better performance. Moreover, MALL proves to be a favorable and effective
educational setting for learners at different academic levels. While only some learners (e.g.,
those with high GPAs) can cope in a traditional learning setting, all learners (even those with

lower GPAs) find MALL a more favorable and efficient educational setting.

The role of the teacher is affected in the sense that the teacher voluntarily removes his\her
from the teaching equation, becoming more of an administrator and facilitator of independent
digital learning. However, this does not exclude the teacher from the learning process. Findings
of this study show that students still need their teacher in some respects, such as for explaining
phonological knowledge and helping them notice differences between their own output and the
heard input. Hence, a complementary role between teachers and technological devices should

be created.

Ultimately, the present study seeks to encourage teachers to integrate an ASR-based mobile
app in L2 classes to teach pronunciation and other skills. This should be an easy task mainly
because all students now carry their mobiles to their classes (Supti, 2019), and teachers should
seize this opportunity and employ them effectively. Teachers can present the course material,
raise awareness of phonetics distinction, then devote some classes for self-practice. Students
can use their MALL tools to continue practicing autonomously and seek guidance from teachers

when needed.

The study suggests that teachers in Arab EFL contexts should embrace digital learning as a
reality and adapt to it. Learners’ increasing acceptance of technology should encourage teachers
to integrate MALL tools in language learning classrooms. The study emphasizes the need
for a blended learning approach that effectively balances the advantages of technology with
teacher-led feedback for constructive guidance. Along these lines, one aim that teachers should
consider while planning for lessons is to train learners to learn digitally and autonomously.

Entire tasks should be learned and practiced by students themselves, with the teacher acting

O
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only as a guide and evaluator. Meanwhile, the present study focuses only on the position of
the students and GPA—future research may also consider the attitude of the teachers and the
effect of language proficiency (i.e., proficiency level of participants). The study also restricts
itself to only individual vowels and short words. Additionally, results are based on utilizing
one mobile app; researchers can replicate the study to compare results using three or more
apps. Further research may consider enhancing analysis via applying more inferential statistical
process. Other theories can also be sought to account for such a learning situation. Certainly,

future research should also investigate how to use MALL to teach other language skills.

Data

Data collection instruments are available from the corresponding author on reasonable

request.
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Phonemic Test

No. ‘ Goal

To pronounce the target
vowel phoneme in

isolation.

To pronounce the target
vowel phoneme within a

monosyllabic word.

To contrast two target

phoneme vowels.

To pronounce the target
vowel phoneme within a

word.

To link the phonemic

symbol to its sound.

To identify the phoneme

vowel.

Appendix (A)

‘ Subskill

Production of phonemic symbol
according to IPA.

Production of transcribed words

according to IPA.

Production of minimal pairs-
transcribed words according to
IPA.

Phoneme deletion.

Substitution.

Dictation/written production.
(Note: mark is devoted to the
target vowel regardless of the

other phonemes.)

o1

‘ Questions

Pronounce each of the following
phoneme vowels: 1 min/9 marks.

/a1, v, us, 15, 1, 35, €, €1, 9v/

Read each of the following words: 1
min/ 9 marks

/lowsd/;  /prer/;  /sno:/
/hel®/;  /wsis/ /pof!
/si:l/; /kru:/;  /spil/

Read each of the following minimal
pairs: 1 min/10 marks

1- /bm/ & /b3:n/

2- /fi:k/ & /ik/

3- /lsk/ & /luk/

4- /klo:z/ & /klavz

5-/let/ & /lert/

Remove initial consonant of each of the
following words, then utter the vowel and

the following consonant/s: 2 min/9 marks

/ko:k/; [fot/; /su:n/;
/rizy/; /hi1l/; /s3:d3/;
/send/;  /gett/; /bawt/;

Substitute the vowel in each of the
following words with the vowel
between slashes, then utter the resulting
word: 2 min/ 4 marks

1-/sell/ ~ /e/
2-/so:/  ~ Jov/
3-/wu:d/ ~ fo/
4-/tm/  ~ /3:/

Listen to each of the following words,
then write each of them in phonemic
transcription (listen twice): 3 min/ 9
marks

pull /psl/; pay /pev/; leak /1i:k/

phoned /fownd/; spread /spred/; bid /bid/
worth /w3:0/; jaw /d30:/; true /tru:/
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Mobile-Assisted IPA Learning with an Application Based on Automatic Speech Recognition

Table 1

Reliability of the test as measured by Cronbach's alpha

Questions Reliability

.854

Table 2
Validity of the test

Note. ** Correlation is significant at the 0.01 level (2-tailed)

Table 3

Ql
Q2
Q3
Q4
Q5
Q6

Cronbach’s alpha reliability of the test

Question
Ql
Q2
Q3
Q4
Qs
Q6

Appendix (B)

Pearson correlation

904 (**)
750 (%)
775 (%)
846 (**)
888 (**)

762 (*%)

.886

.906

.868

.858

.883

.894

Sig

.000
.000
.000
.000
.000

.000

Reliability of the questionnaire as tested using Cronbach's alpha

Dimensions

A

B

C

D

Cronbach’s alpha reliability of the questionnaire

ol.fo yujlo-I€E€T ylaoy (1) aactl.dyylallg duluii Ul pglel 6lao

Number of statements

4

19

Reliability
732
.892
.807
751

939



Mobile-Assisted IPA Learning with an Application Based on Automatic Speech Recognition

Table 4

Validity of the first dimension

Statements Pearson correlation Sig

1 J77 (F%) .000
2 791 (¥%) .000
3 .858 (¥%) .000
4 .655 (*%) .001

Note. ** Correlation is significant at the 0.01 level (2-tailed)

Table 5

Validity of the second dimension

Statements Pearson correlation Sig

1 767 (**) .000
2 723 (**) .000
3 789 (**) .000
4 .849 (**) .000
5 .844 (**) .000
6 779 (*%) .000
7 .828 (**) .000

Note. ** Correlation is significant at the 0.01 level (2-tailed)

Table 6

Validity of the third dimension

Statements Pearson correlation Sig

1 .800 (**) .000
2 814 (*¥%) .000
3 851 (**) .000
4 724 (¥%) .000

Note. ** Correlation is significant at the 0.01 level (2-tailed)

oA
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Mobile-Assisted IPA Learning with an Application Based on Automatic Speech Recognition

Table 7

Validity of the fourth dimension

Statements Pearson correlation Sig

1 618 (¥%) .000
2 .840 (**) .000
3 870 (**) .000
4 736 (F%) .000

Note. ** Correlation is significant at the 0.01 level (2-tailed)

Table 8

Validity of the questionnaire

N Dimensions Correlation

1 A Pearson Correlation 818
Sig .000
2 B Pearson Correlation 963
Sig .000
3 C  Pearson Correlation 935
Sig .000
4 D  Pearson Correlation 813
Sig .000

Note. ** Correlation is significant at the 0.01 level (2-tailed)
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Mobile-Assisted IPA Learning with an Application Based on Automatic Speech Recognition

Table 9

Rotated component matrix

10

11

12

13

14

15

16

17

18

19

I find it easy to learn the IPA and practice pronunciation on the app.
The app helps me practice pronunciation and the IPA by myself.
I use the app to practice anywhere and at any time.

I prefer to download the app on my mobile phone rather than on my laptop

or desk computer.
I often use the app to listen to the pronunciation of vowels.
I often use the app to listen to the pronunciation of the consonants.

T use the app because it makes it possible for me to re-listen to the phonemes

that I find difficult to pronounce as many times as I want.

T use the app because it gives me an opportunity to pronounce the phonemes

and the words by myself.
I use the app because it evaluates my pronunciation.
The app helps me correct my pronunciation.

The feedback provided by the app explains what is wrong in my

pronunciation and why.

I prefer practicing pronunciation and the IPA in the conventional classroom

with the teacher because it is more useful.

I need the teacher to model the pronunciation for me even if [ have this app.
I need the teacher to correct my pronunciation even if I have this app.

I need the teacher to explain to me what is wrong in my pronunciation and why.
I think technology changes the way we learn and practice pronunciation.
Technology is helpful in learning and practicing pronunciation.

I believe that learning and practicing pronunciation can be carried out
not only in classrooms within the university but also outside by using

technological devices.

Mobile phones are useful resources for learning and practice.

Components

.675

.867

.825

776

783

73

.660

.789

776

.859

902

424

478

Note. * Higher loading items in each component are denoted in a bold font.

1.
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.886

.622

905

795

753

72

.900

.637
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Abstract:

This study aimed at identifying the level of organizational effectiveness of the
WhatsApp as an informal and supportive tool for internal communication in the
government organizations in the Kingdom of Saudi Arabia through the approaches of
goals and beneficiaries’ satisfaction. It also aimed at identifying the form of leadership
orientation used in this tool, and the significant impact of this orientation at the level of
organizational effectiveness. Further, the study sought to analyze the impact of leadership
orientation at the level of organizational effectiveness of the WhatsApp. The study sample
comprised 436 respondents who are government employees in the Kingdom of Saudi
Arabia. The descriptive analysis approach adopted in this study and The SPSS program
used to analyze the data obtained, where. The study concluded with very important
results, revealing that the level of organizational effectiveness of the WhatsApp as a tool
for internal communication was high. Meanwhile, the results demonstrated that the level
of organizational effectiveness through the goals approach was higher than the level of
organizational effectiveness through the beneficiaries’ satisfaction approach. The results
also confirmed that there is a need for leaders to pay attention to the importance of

orientation towards relationships when using the WhatsApp tool.

Keywords: Internal communication, goals, beneficiaries’ satisfaction, leadership

orientation, human relationships
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Assessing Drivers of Service Innovation (SI): The Case of Saudi Arabia’s Public Sector

Abstract

The quality of public services is increasingly important for policymakers and the public
alike. Service innovation (SI) in the public sector is aimed at enhancing service delivery and
supporting sustainable development in both emerging and developed countries. In this study,
grounded theory was adopted to identify 10 key drivers of SI in Saudi Arabia’s public sector,
validated through expert input. A combined Interpretive Structural Modelling (ISM) and Matrix
of Crossed Impacts Multiplication Applied to Classification (MICMAC) method was applied to
examine the relationships between these drivers and classify them according to their influence
and dependency. The resulting ISM-MICMAC model highlights the key roles of ‘Regulatory
norms and guidelines’, ‘Organisations’ mission, vision, and strategy’, ‘Resource allocation’, and
‘Technology advancement and upgradation’ in improving service quality. This study therefore
provides a structural framework for policymakers to improve public services in Saudi Arabia,

with significant recommendations for SI implementation.

Keywords: Service innovation, public sector, Interpretive Structural Modelling, MICMAC,
Saudi Arabia
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Assessing Drivers of Service Innovation (SI): The Case of Saudi Arabia’s Public Sector

1. Introduction

The classical public bureaucracy model views the public sector as a legal authority that
exercises its power over citizens through regulatory measures, such as tax collection, service
administration, and mandatory actions, like schooling and military service (Torfing, Serensen, &
Reoiseland, 2017). The improvement of public sector services involves three main stakeholders:
service providers, consumers, and regulatory and funding bodies. Meanwhile, the delivery of
public services requires coordination across organisations in the public, private, and voluntary
sectors (Wilson, Davison, Clarke, & Casebourne, 2015). Governments worldwide are focused on
optimising public services to meet growing user expectations while at the same time managing

budgets efficiently (Sivarajah, Irani, & Jones, 2014).

Improving public service quality remains a challenging research topic, with practical
importance for service managers and regulators. Researchers, policymakers, and professionals
have been working together to develop innovative models that will address issues of public
service quality (Mottram, 1995; Radnor & Walley, 2008). The first step in this process is to
identify key drivers of service innovation (SI) and to understand the interrelationships between
these factors (Hensher, Stopher, & Bullock, 2003). Therefore, two main research questions

were formulated to be addressed in this study:
RQ1. What are the significant drivers of SI in the public sector?
RQ2. How are these drivers structured in relation to each other?

While such factors may vary by country, this study seeks to maintain a general approach
to ensure its applicability to both developed and developing nations. In the context of the
developing world, Saudi Arabia has the biggest economy in the Middle Eastern region and

ranks 18th globally for its purchasing power parity (Mati & Rehman, 2023).

The service sector in Saudi Arabia has played a vital role in promoting economic growth
and diversification, particularly as the government has sought to lessen its dependence on
revenue from oil and oil-related industries. In so doing, there has been a strong emphasis on
transforming the public sector, as part of the Saudi Vision 2030 initiative. The Saudi government
is consequently making substantial investments in digital transformation, service innovation,
and public sector efficiency, with the goal of improving service delivery, transparency, and
citizen satisfaction (Vision 2030, 2023). Nevertheless, despite these efforts, there are significant
opportunities to further enhance service quality and performance in the public sector, especially

through strategic reforms and technological advancements.
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The specific objectives of this research are as follows: (i) To identify the key drivers of SI in
Saudi Arabia’s public sector, (ii) To explore the contextual relationships between these drivers,
(ii1) To create a decision framework to guide strategies for enhancing public sector services
in Saudi Arabia, and (iv) To derive significant implications for theory and practice from the

current research findings.

A grounded theory approach was adopted in this study, conducting a thorough review of the
literature on service quality to identify the relevant SI drivers in Saudi Arabia’s public sector.
These were subsequently validated through expert input. Integrated Interpretive Structural
Modelling (ISM) and the Matrix of Crossed Impacts Multiplication Applied to Classification
(MICMAC) were applied as a combined methodology (ISM-MICMAC) to understand the
relationships between drivers and categorise them based on their dependency and driving
power. This technique also assisted the development of a structural decision-making framework

to support policymakers in improving public sector services in Saudi Arabia.

The structure of this paper is as follows: Section 2 reviews the relevant literature, Section 3
explains the research methods, and Section 4 presents the proposed model. The data analysis
and results are discussed in Section 5, while Section 6 presents the findings and managerial
implications. Finally, Section 7 concludes with unique contributions, limitations, and suggestions

for future research directions.
2. Literature Review

In this section, the existing literature on service quality improvement is reviewed, in order
to identify key drivers that could enhance SI in Saudi public sector. By critically examining the

literature, this review establishes the academic rationale and key insights of the study.
2.1 Service Improvement in the Public Sector Context

Services constitute a global concept that encompasses many different industries, including
transportation, retail, healthcare, consulting, outsourcing, entertainment, and hospitality, among
others. These sectors account for a significant portion of any nation’s economy, particularly
in developed countries like the United States of America where they represent over 80% of
all economic activity (Spohrer & Maglio, 2010). In the modern world, services involve any
economic activity where individuals, organisations, and technologies collaborate to apply
specialised skills and capabilities for the benefit of all stakeholders (Maglio & Lim, 2016;
Spohrer & Maglio, 2010; Vargo, Maglio, & Akaka, 2008).
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Service quality is critical across industries due to its profound impact on customer satisfaction,
market profile, profitability, and overall performance (Gronroos, 1990). Over the past three
decades, extensive research has explored various dimensions and models for improving and
managing service quality (see Gronroos, 1984; Parasuranman, Zeithaml, & Berry, 1985;
Sambandam & Lord, 1995; Sasser, Olsen, & Wyckoff, 1978; Wirtz & Bateson, 1995). The process

of SI is aimed at continuously enhancing the effectiveness and delivery of public services.

Gronroos (1984,1988,1990) proposes a service quality model that includes three key
determinants: technical quality (the service provided), functional quality (how the service is
provided), and the organisation’s image. Lundahl, Vegholm, and Silver (2009) further explore
these ideas through a service management model that highlights the interaction between technical
and functional quality, demonstrating a strong relationship between these factors and customer
satisfaction — particularly in banking services for small and medium enterprises (SMEs).
Similarly, the relationship between service quality and employee training has been examined

in the literature, indicating both positive and negative effects (Beigi & Shirmohammadi, 2011).

Conversely, Voorberg, Bekkers, and Tummers (2015) explore co-creation processes in
public services, producing mixed results for efficiency and effectiveness, but recognising
the potential of co-creation for building community. Other studies have focused on factors
that can significantly impact public sector quality. For example, Pierre and Reiseland (2016)
suggest that contracting out public services to private companies and offering users a choice
of providers could drive public organisations to improve their performance and governance.
Meanwhile, Torfing et al. (2017) explore how public sector efforts to meet rising expectations

from stakeholders are constrained by limited financial resources.

Various sophisticated frameworks have been developed to define public governance and
service provision. These include models, such as New Public Governance, the Traditional
Public Administration Framework, the New Public Management Strategy, and the Networked
Governance Approach (Reste, 2005; Osborne, 2006; Pollitt & Bouckaert, 2011). These models
are linked to specific patterns of innovation and performance improvement in the public sector.
Public organisations also place emphasis on enhancing innovation, especially by diversifying
their activities: a process rooted in institutional theory (Ciborra & Navarra, 2005; Cordella &
Iannacci, 2010; Arundel, Casali, & Hollanders, 2015). Innovation and governance are seen as
co-evolving concepts that influence each other over time while being shaped by the external
environment.
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Research has shown that the demand for higher-quality public services is closely related to per
capita income, with income inequality being a more pressing issue in developing countries. This
leads to widespread dissatisfaction with public services in those contexts (Bhattacharya, Saha,
& Banerjee, 2016). Similarly, Salway et al. (2016) identify barriers and enablers to overcoming
ethnic healthcare inequalities. To provide better service quality in such contexts, regulatory
environments must foster expertise, confidence, and competence among practitioners and teams
while also improving organisational structures. Correspondingly, Kasiri, Cheng, Sambasivan,
and Sidin, (2017) developed a framework that integrates standardisation and customisation to

enhance service quality, emphasising that both are essential for improving outcomes.

The ultimate goal of SI is to enhance the quality of the user experience (Maher & Penny,
2005). Achieving this requires assigning appropriate roles and responsibilities based on
individuals’ skills and experience. Change is also recognised as a key element of successful SI
initiatives (Maher & Penny, 2005). To manage change in public policy, digitally enabled service
transformation (DEST) projects have been proposed as a strategic response (Weerakkody,
Janssen, & Dwivedi, 2011). These projects address the challenges and complexities of digital

transformation within public sector agencies.

This literature review underscores the importance of analysing the topic of SI in the public
sector from a national perspective, since various driving factors influence SI initiatives. These

factors are explored in more detail in the following sub-section.
2.2 Drivers of Service Innovation (S1)

Drivers are elements that can greatly affect and even promote ongoing improvement within
an organisation (Garcia, Sabater, Marin, Garcia, & Perello, Marin, 2012). In Saudi Arabia’s
public sector, identifying drivers of SI is crucial to boosting capabilities and enhancing overall
service performance. To accomplish this, a comprehensive literature review was undertaken in
this study, concentrating on key concepts, such as drivers, enablers, and success factors related
to SI in Saudi public sector. Various databases, including ScienceDirect, Web of Science, and
Scopus, were accessed via Google Scholar. This extensive review led to the identification of 20
potential SI drivers, which were further validated with input from experts to refine the list to the
most widely acknowledged factors (see Section 4 for more details). The finalised compilation

of SI drivers is displayed in Table 1.
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Table 1. The drivers of SI in Saudi Arabia’s public sector

Drivers of SI Brief Simplified Meanings

10

Regulatory  standards  and

compliance guidelines (D1)

Allocation of resources (D2)

Communication, coordination,

and network management (D3)

Acknowledging and celebrating

achievements (D4)

Effective
(Ds)

change leadership

Sustainability ~ considerations

(D6)

Alignment of organisational
vision, mission, and strategy

D7)

Collaboration with

stakeholders (D8)

key

Technological innovations and
upgrades (D9)

Emphasis on long-term benefits
(D10)

Regulatory standards and compliance
guidelines can restrict the success rate of SI
adoption

The allocation of resources (in terms of

time, money, capacity, etc.) supports SI

adoption
An efficient communication system
increases staff awareness and generates
effective decision-making across staff
networks
Recognition and celebration of

achievements creates pride in work and
stimulates SI acceptance and adoption

An
confidence in the SI approach and helps to

effective change agent creates

improve performance

The sustainability of SI results in its

legitimacy and continuous changes/

improvements by staff

Projects where the organisation’s values
and policies (clarity of relationships, roles,
and responsibilities) are aligned will result
in more meaningful staff involvement with

SI implementation

Understanding inter-group dependencies
(for
stakeholders) is significant in SI adoption

and collaborative  relationships

A flexible technology that can be adapted to
meet user needs will enable organisations to

implement SI effectively

A long-term approach to SI will enhance the
sustainability of SI into the future

Y

Ferlie, Mcgivern, and FitzGerald
(2012); Hartley, Serensen, and
Torfing (2013)

Micheli and Neely (2010)

Walker, Brewer, Boyne, and
Avellaneda  (2011);  Ahrend,
Pittke, and Leopold (2014);
Andrews, Guarneros-Meza, and
Downe (2016); Ho and Cho
(2016)

Benington (2009); Brown and
Osborne (2013)

Kuipers et al. (2014); Arnaboldi,
Lapsley, and Steccolini (2015);
Torugsa and Arundel (2016)

Hull (2008); Walker and Brammer
(2009);
(2013); Domingues, Lozano,
Ceulemans and Ramos (2017)

Radnor and Osborne

Poister (2010);
Meynhardt (2016)

Kearney and

Head (2008); Sivarajah et al,
(2014); Gonzalez-Zapata and
Heeks (2015); Xavier, Siddiquee,
and Mohamed (2016)

Sivarajah, Irani, and Weerakkody
(2015); Wilson et al. (2015);
Carter, Weerakkody, Phillips and
Dwivedi (2016)

Radnor and Walley (2008);
Lee, Hwang, and Choi (2012);
Andrews and Van de Walle (2013)
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2.3 Research Gaps

Saudi Arabia’s public sector is a multi-faceted domain that encompasses various sub-sectors,
including public administration, law enforcement, education, healthcare, research, quasi-
autonomous non-governmental organisations (commonly referred to as ‘quangos’), and publicly
owned commercial entities that operate at national, regional, and local levels. Saudi public
sector contributes significantly to the country’s GDP, accounting for approximately 30%-35%,
thereby underscoring its critical role in the national economy and the need to enhance public
services on an ongoing basis (Arundel & Huber, 2013; Ramli, Abdullah, Arifin & Hassan,
2016). Consequently, it has become increasingly essential for public institutions in Saudi Arabia
to innovate and transform their services, so that optimal outcomes can be delivered to citizens

(Jefts, 2013; Jones & Bristow, 2016).

In line with government policies, Saudi Arabia aims to enhance the quality of its public
services by streamlining processes, increasing transparency, and improving efficiency. However,
the concept of service quality enhancement presents a complex challenge for researchers and
practitioners in the field. Thus, it is crucial to identify the relevant dimensions of service quality
as perceived by current and potential customers (Hensher et al, 2003). According to Gronroos
(1984, 1988, 1990), an effective service quality model should encompass three critical

dimensions during its implementation: technical, functional, and image related.

The literature also highlights the necessity for researchers to identify and analyse the drivers
that will facilitate an effective SI framework in Saudi Arabia, leading to enhanced public service
delivery and sustainable development (Carter-Davies & Martin, 2016). Moreover, there is a
notable gap in the literature, with regard to studies that provide a comprehensive analysis of
Sl-oriented drivers from a systemic perspective (Mulgan, 2007). Understanding the interactive
relationships between these drivers could aid government officials and policymakers in the
effective implementation of Sl initiatives, thereby improving the overall performance of service

organisations and fostering sustained growth.

To address the aforementioned challenges, this study emphasises several key points: significant SI-
focused drivers were identified through a review of the relevant literature and expert input (see Section
4 for more details). These drivers were assessed to explore their interactions in the implementation
of SI concepts, positioning them within a hierarchical structural model, using the widely accepted
integrated ISM-MICMAC technique (see section 4). The research findings include implications for

managing public service improvement issues from a systemic perspective (see section 6).
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3. Research Methodology

Interpretive Structural Modelling and MICMAC were combined in this study to develop an
SI framework for Saudi Arabia. Interpretive Structural Modelling, initially proposed by Warfield
(1974), is a systematic tool that models the relationships between a group of variables linked
with a problem, using expert judgment. It organises these variables into a hierarchical model,
displaying their interconnections (Mathiyazhagan, Govindan, NoorulHaq, & Geng, 2013). The
MICMAC analysis further enhanced this process by assessing the variables according to their
driving influence and levels of dependency (Duperrin & Godet, 1973). The ISM-MICMAC
is well-established, being widely used by researchers and practitioners to address specific
problems (Agi & Nishant, 2017).

To showcase the efficacy of the ISM-MICMAC approach, the present author conducted
a comparison with other methodologies such as the Analytic Network Process, DEMATEL
[Decision-making Trial and Evaluation Laboratory], and Structural Equation Modelling (SEM)
(Dou, Zhu, & Sarkis, 2014). The integrated ISM-MICMAC approach involves several steps
(Raut, Narkhede, & Gardas, 2017), outlined as follows: (i) Identifying the variables linked to the
research problem — in the present case, the drivers of SI were derived from a literature review and
interviews with experts, (i1) Establishing appropriate linkages between the identified SI drivers,
for which data collection is necessary, (iii) Creating a structural self-interaction matrix (SSIM)
by determining pairwise linkages between the drivers, using expert input, (iv) Developing the
initial reachability matrix (IRM) through SSIM, which then feeds into the final reachability
matrix (FRM) by considering transitivity relations between the drivers (Agarwal, Shankar, &
Tiwari, 2007), (v) Computing the driving and dependence power of each driver by adding up
values row- and column-wise in the FRM matrix, and (vi) Organising the drivers into levels by
creating reachability and antecedent sets — the reachability set includes all occurrences in the
driver column, the antecedent set includes all such occurrences row-wise, and the intersection
of these sets defines the level of each driver, (vii) Using MICMAC analysis to generate a graph
displaying the drivers based on their driving power and dependencies, divided into four regions:
autonomous, dependent, linkage, and drivers, (viii) Constructing a digraph from FRM as a
visual representation of the drivers and their relationships, (ix) Developing the ISM model of
the drivers, thereby reflecting the levels identified via the set of drivers in both the reachability
and intersection sets, and (x) Validating the ISM model with expert input, making any necessary

adjustments to ensure consistency.
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4. Data Collection and Analysis
4.1 Developing the Questionnaire and Collecting the Data

To collect the data, the researcher approached 16 experts from Saudi public sector. These
experts were selected using convenience sampling. A sample of the questionnaire developed to
gather the data is provided in the Annexure. However, the data collection proved to be challenging
in this study, as several follow-up phone calls and multiple emails were required to elicit a
response from the targeted participants. Nevertheless, a panel of professionals was eventually
formed to analyse the drivers of SI in Saudi public sector. Ultimately, 16 out of the 25 contacted
experts agreed to participate in the data collection process. For multi-criteria decision-making
(MCDM) techniques, including ISM, a sample of 16 experts is sufficient, as these methods
focus on the quality and depth of expert insights rather than the quantity of participants. The
selected experts represent diverse public sector domains, ensuring a comprehensive range of
perspectives relevant to the study. Additionally, saturation was achieved as the data provided by
the experts began to converge, with no significant new insights emerging during the later stages
of data collection. Several prior studies (e.g., Kumar & Goel, 2022; Xu & Zou, 2020) have also

used the sample of similar sizes to analyze and interpret the data.

The experts who consented to participate in the data collection were sent a questionnaire
via email. This team consisted of academics from operations management, a service manager,
and government sector policymakers, each working in a different domain. The selected experts
were highly skilled, possessing postgraduate qualifications, extensive knowledge, and strong
decision-making abilities. It is important to note that they all had a minimum of 10 years’
experience in their respective fields. Additionally, the sample size was considered adequate for

collecting diverse expert views and maintaining the validity of the data.
4.2 Selection of Drivers Relating to Service Innovation (S1)

In the initial phase, relevant drivers of SI in Saudi public sector were identified. Ten drivers
were selected after a thorough review of the literature (as outlined in Section 2.2). To validate
these drivers, a questionnaire (see Annexure I) was developed and distributed to 16 experts from
diverse sectors of Saudi public sector, including health, education, energy, and finance, among
others, ensuring a broad representation of perspectives. These experts were selected based on
their substantial professional experience (minimum of ten years) and their direct involvement

in initiatives related to service improvement within their respective fields.

YV ¢
r.ro yujlo - 1€ gldro (F1) 22l éulallg il Ul ppg et lao



Assessing Drivers of Service Innovation (SI): The Case of Saudi Arabia’s Public Sector

The validation process involved developing a separate questionnaire where experts reviewed
the identified drivers and provided feedback on their relevance, clarity, and applicability. In this
questionnaire, the experts were asked to evaluate the significance of the identified SI drivers
in Saudi public sector organisations, using a 5-point Likert scale (‘1° being ‘Not significant’
and ‘5’ being ‘Extremely significant’), as specified in the questionnaire. Their responses were
taken into consideration, and their input was meticulously analysed, and adjustments were
made to refine the drivers, including rephrasing certain elements and incorporating additional
dimensions suggested by them. It was decided that only drivers with a rating greater than ‘3’ to
be retained for further analysis. Additionally, other experts were invited to suggest modifications
to the initial list of drivers. This iterative process ensured that the final set of drivers reflected
both theoretical rigor and practical relevance, thereby enhancing the study’s overall validity and
reliability. As a result, the drivers of SI in Saudi public sector were successfully selected and

validated based on expert consensus.

Several measures were adopted to overcome the limitations of relying on subjective expert
judgment for the pairwise comparisons and acknowledging potential biases and how they were
mitigated. First, the experts were provided with a structured framework and clear definitions for
the drivers and their interrelationships to ensure a common understanding of the concepts being
evaluated. Second, the diversity of the expert panel, which included professionals from various
public sector domains helped minimize the influence of individual biases and encouraged a
broader perspective. Third, the aggregation of responses through the mode and consensus-
building discussions in cases of disagreement ensured that the final results were not dominated
by any single expert’s opinion. These steps were also designed to enhance the reliability and
objectivity of the pairwise comparisons, though some level of subjectivity is inherent in such

methodologies.

4.3 Developing the Initial Reachability Matrix (IRM) and Final Reachability Matrix (FRM)
Using a Structural Self-interaction Matrix (SSIM)

The researcher assessed the contextual (pairwise) links between the drivers, which helped
reveal the direction of influence between them. To evaluate these relationships, the panel
of experts was approached to collect their individual views in a questionnaire format. The
researcher asked the experts to consider the ‘facilitates to’ relationship type. Several symbols

were used to define these pairwise relationships:
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1) V —when Driver i facilitates Driver j;

i1) A — when Driver j facilitates Driver i;

1i1) X — when Drivers i and j facilitate each other, and
1v) O — when Drivers i and j are not related.

Based on these symbols and expert input, the pairwise linkages between the drivers were
established. The responses were then combined to produce the final SSIM matrix (see Table
2). While establishing the interrelationships between the drivers, disagreements among experts
were observed on two occasions (i.e., between D4 and D5, and D2 and D9). To resolve these, the
correlations suggested by the majority of experts were adopted. In instances of deadlock, where
two equal numbers of experts proposed differing relationships, the experts from the minority
group were consulted and asked to choose one of the two equally supported possibilities. This
approach ensured a balanced and consensus-driven resolution, adhering to the methodology’s
guidelines and maintaining the robustness of the analysis. This systematic approach ensured

that the final SSIM accurately reflected the collective input and agreement of the expert panel.

Table 2. Structural Self-interaction Matrix for the drivers of SI in Saudi public sector

\D9 \Ds \D7 ‘D6 \Ds ‘D4 ‘D3 ‘DZ \Dl

o 0 0 v 0 0 0 0 v

\% v

> O O O O » X
< O 0 0 » <
> > > >
o< < <
> > <

<

D10

Following the procedural steps of ISM, the above SSIM was subsequently converted into an
IRM. In the process of creating the IRM, binary numbers (0 and 1) were used to substitute the
symbols in the SSIM. The rules applied for this substitution were as follows:

o Place ‘1’ in the (i, j) position and ‘0’ in the (j, i) position when the SSIM entry is ‘V’;
o Place ‘0’ in the (i, j) position and ‘1’ in the (j, i) position when the SSIM entry is ‘A’;
o Place ‘1’ in both the (7, j) and (j, i) positions when the SSIM entry is ‘X’, and

o Place ‘0’ in both the (i, ) and (j, i) positions when the SSIM entry is ‘O’.
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In line with this, the IRM was developed for the drivers of SI (see Table 3).

Table 3. Initial Reachability Matrix for the drivers of SI in Saudi Arabia’s public sector

Driver\Dl\m\m\m\ns\D6\D7\D8\D9\D10

S
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S OO =IO = O O = O
el iR e R e R el e B )
S OO =IO O O O O ==
S = == OoO O O O = O
S = O O O O O o = O
—_— = O = O = e =

Applying the transitivity rule from the ISM procedures detailed in section 3, the IRM was
converted into an FRM. After incorporating transitivity relationships into the drivers, the FRM
was developed for the SI drivers (see Table 4). Next, the driving and dependence power of each

driver was determined by summing up the values across the rows and columns of the FRM.

Table 4. Final Reachability Matrix for the drivers of SI in Saudi Arabia’s public sector
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[Note: DP — Dependence power; DRP — Driving power]

Y\Y
r.ro yujlo - 1€ gldro (F1) 22l éulallg il Ul ppg et lao



Assessing Drivers of Service Innovation (SI): The Case of Saudi Arabia’s Public Sector

4.4 Partitioning of Levels

Based onthe IRM and FRM, the drivers were categorised according to their level of importance
to help develop a hierarchical structure. In order to identify these levels, the researcher created
reachability, antecedent, and intersection sets. The reachability set included the driver itself,
together with any other drivers on which it had an impact, whereas the antecedent set contained
the driver and any drivers that influenced it, and the intersection set was formed by identifying
the common elements between the reachability and antecedent sets. This process was repeated
for all the drivers. A driver was assigned to Level 1 when its reachability set equalled its
intersection set, as in the case of ‘Sustainability requirements (D6)’. Once a level was assigned,
the driver was removed, and this process was repeated until all the drivers were assigned a
level. In total, seven iterations were conducted (see Annexure I) to develop the hierarchical ISM

model, as shown in Table 5.

Table 5. Levels of the SI drivers in Saudi Arabia’s public sector

& ° Sustainability considerations (D6)
y ° Acknowledging and celebrating achievements (D4)
? ° Emphasis on long-term benefits (D10)
3rd ° Communication, coordination, and network management (D3)
N ° Effective change leadership (DY)
* ° Collaboration with key stakeholders (D8)
N ° Allocation of resources (D2)
: ° Technological innovations and upgrades (D9)
6 ° Alignment of organisational vision, mission, and strategy (D7)
7h ° Regulatory standards and compliance guidelines (D1)

4.5 MICMAC Analysis

An analysis using MICMAC was performed to evaluate the driving and dependence powers
of the various drivers. The FRM was examined, and the totals calculated for its rows and
columns (see Table 4). A MICMAC analysis diagram was subsequently developed, as depicted

in Figure 1.
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Figure 1. A MICMAC analysis for the drivers of SI in Saudi Arabia’s public sector

Thus, MICMAC was used to evaluate the order of drivers within different categories
(autonomous, dependent, driver, linkage), offering valuable insights into the sources and impacts
of service quality improvement from the perspective of Saudi public sector organisations. These

categories are explained below:

1. Autonomous set: In this quadrant, the drivers tend to possess low driving and dependence

power. In the present study, no drivers fell into this category.

2. Dependent set: This quadrant represents the drivers with relatively lower driving power
but high dependence power. Four drivers fell into this dependent set in the present study:
‘Communication, coordination, and network management (D3)’, ‘Acknowledging and
celebrating achievements (D4)’, ‘Sustainability considerations (D6)’, and ‘Emphasis on
long-term benefits (D10)’. These drivers are crucial, due to their strong reliance on other
drivers, meaning that managers must address all other drivers, not only to achieve these

dependent drivers, but also to effectively manage SI initiatives.

3. Linkage set: This set of drivers, positioned in the upper right quadrant, has high driving
and dependence power. Two drivers fell into the linkage set in the present study: ‘Effective
change leadership (D5)’ and ‘Collaboration with key stakeholders (D8)’. However, these
drivers are relatively unstable and require continuous monitoring by managers throughout

each stage of the SI process in Saudi Arabia’s public sector.
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4. Independent set: This set of drivers, located in the upper left quadrant, possesses greater
driving power but less dependence power. Four drivers fell into this set in the present
study, including: ‘Regulatory standards and compliance guidelines (D1)’, ‘Allocation of
resources (D2)’, ‘Alignment of organisational vision, mission, and strategy (D7)’, and
‘Technological innovations and upgrades (D9)’. In Saudi public sector, organisations aim
to address these driving factors to achieve their objectives. Drivers with higher driving
power can significantly influence other drivers. Therefore, managers need to prioritise

such drivers in their strategic practices.
4.6 Developing an ISM Model

Using the binary ‘1s’ in the FRM and MICMAC, the ISM model was drawn. This model is

represented in the current study as a hierarchical diagram (see Figure 2).

5. Discussion

The proposed ISM model highlights the role of the driver ‘Regulatory standards and
compliance guidelines (D1)’ as the foundation of the hierarchical structure for improving
service quality. This model aims to reveal the interaction between various drivers based on
their levels of importance. There are seven levels in the model, whereby the reader must move
from Level 7, where (D1) is located, to Level 1, which contains ‘Sustainability considerations
(D6)’, according to the significance of the drivers. The model shows that drivers at a certain
level do not directly influence the drivers at an adjacent level. As such, (D1) plays a crucial role

in driving the implementation of SI concepts in Saudi public sector organisations.

According to Radnor and Osborne (2013), management involvement and leadership are
essential for applying service management principles as a means of better understanding,
managing, and operationalising public services. Christensen, Fimreite, and Lagreid (2014) also
point out that regulatory frameworks and government norms are the key to achieving coordinated
efforts in public sector reforms and quality improvement. Meanwhile, Osborne, Radnor, and
Nasi (2013) argue that the focus should be on governing interorganisational relationships and

enhancing public service delivery systems rather than individual public service entities.

The driver related to ‘Regulatory standards and compliance guidelines (D1)’ facilitates the
‘Alignment of organizations’ vision, mission, and strategy (D7)’ in improving service quality.

Elbanna, Andrews, and Pollanen (2016) emphasise the importance of an organisation’s vision
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and strategy in the successful implementation of public service improvement strategies.
Conversely, (D7), positioned at Level 6 in the model, leads to the ‘Allocation of resources
(D2)’ and ‘Technological innovation and upgrades (D9)’ for accepting the SI agenda. These two
drivers, generally acting independently, help to reach other drivers in the ISM hierarchy from

a managerial standpoint, thereby ensuring a supportive environment for SI in the public sector.

Sustainability considerations (D6)

T I

Acknowledging and celebrating
achievements (D4)

Emphasis on long-term benefits (D10)

T I

Communication,
coordination and network
management (D3)

Effective change
leadership
®5)

Collaboration with
key stakeholders (D8)

Technol
innovation and
upgrades (D9)

Allocation of
resources (D2)

I I

Alignment of organisations’
vision, mission, and
strategies (D7)

I

Regulatory standards and
compliance guidelines (D1)

Figure 2. Integrated ISM model (Source: Author's own creation)

The drivers (D2) and (D9), positioned at Level 5, lead to ‘Effective change leadership (D5)’
and ‘Collaboration with key stakeholders (D8)’ in SI initiatives. These drivers are more volatile,
and therefore require continuous monitoring by managers in Saudi Arabia, given that such
drivers possess strong driving and dependency power and are mutually influential. Together,
they foster an environment where innovative approaches, idea generation, and implementation

can emerge to enhance public services (Findlay et al., 2015).

In contrast, (D5) and (D8), located at Level 4, contribute to ‘Communication, coordination,
and network management (D3)’, which rely heavily rely on other factors and influence each
other to improve service quality. Driver (D3), which occupies Level 3, leads to ‘Acknowledging

and celebrating achievements (D4)’ and an ‘Emphasis on long-term benefits (D10)’, all of
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which would promote the development and application of best SI practices in Saudi Arabia’s

public sector.

Finally, these drivers culminate in ‘Sustainability considerations (D6)’. With increasing
global pressure on governments to enhance service performance and a rising focus on
sustainability, including environmental and societal impacts alongside economic viability
(Adams, Muir, & Hoque, 2014), (D6) provides a sustainability orientation to the service quality
concept. Positioned at the top of the hierarchy (Level 1), (D6) is significantly influenced by the

other drivers.
1.1 Theoretical Contributions

This research work promises several significant theoretical contributions. First, 10 key drivers
of Sl in Saudi Arabia’s public sector organisations were identified. The listed drivers would help
improve the organisational performance of the service sector to predict the economic viability
and sustainable growth of service organisations. Second, in applying ISM, the study discovered
the hierarchical relationships between drivers, demonstrating how foundational elements like
regulatory norms form the basis of higher-order drivers, such as sustainability requirements. A
MICMAC analysis further categorised these drivers according to their driving and dependence
power, offering insights into the systemic impact of factors that include resource allocation,
technological advancements, and stakeholder collaboration. This dual approach contributes to
theory by clarifying how interdependencies and causal loops among drivers shape the dynamics
of ST in public sector organisations. Third, this study bridges the gaps in understanding complex
public administration systems by revealing the pathways along which strategic decisions —
such as leadership involvement, regulatory compliance, and sustainability — lead to long-
term service improvement through SI. Finally, this research enriches theories of public sector
reform, innovation management, and governance by demonstrating the role of multi-level
interactions and the critical drivers that should be prioritised to ensure successful service quality

enhancements in Saudi Arabia.
1.2 Managerial Implications

However, this present contribution also has several noticeable managerial/practical
implications. The study was grounded on understanding key driving factors of SI in public or
similar organisations in the domain. The findings are expected to offer policy- and decision-

makers a comprehensive means of analysing important drivers to improve service quality and
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facilitate faster service delivery. These drivers could be crucial to SI in the public domain. From
the perspective of public sector organisations, policy- and decision-makers need to evaluate
the future influential and dependency drivers of service quality improvement and add value to
customer requirements. Accordingly, this research could help to critically scrutinise each driver
and its influence, thereby supporting policymakers as they endeavour to structure short- and

long-term frameworks for trading-off cost and service quality.

The suggested driving and dependence potentials of drivers are pivotal to understanding
the effectiveness of all drivers of SI. In this sense, revealing the relationships between the
various drivers is essential, as it will enable regulatory bodies and institutional structures to
go beyond merely considering the relationships between drivers to enhance the efficiency of

service provision in public sector organisations.
5.3 Limitations and Future Research

The proposed ISM-MICMAC hierarchical structural model is based on expert feedback, and
while this approach is valuable, it should be carefully considered that it is subject to potential
human bias. Moreover, identifying the 20 key drivers to improve service quality in public sector
organisations was particularly challenging, and this study did not empirically test or validate the
ISM results. Future research could therefore adopt methods such as SEM or System Dynamics
Modelling (SDM) to achieve this validation. A fuzzy approach could also be integrated with ISM
to account for data uncertainties. Furthermore, while the model developed in this study is specific
to Saudi Arabia’s public sector, it could be adapted and tested in other countries, particularly in the
Middle East and North African region as most of the countries share the similar culture, political
and economic setting, allowing for comparative analysis and deeper theoretical contributions
to the fields of service quality and performance improvement. Given the constraints of time
and resources, validating the initial list of 10 drivers through a more rigorous process, such as a
Delphi study with multiple rounds of expert feedback to reach stronger consensus was beyond the
scope of this research. However, future studies could employ such a method to further refine and
validate the drivers across broader contexts. While this study focuses on developing a theoretical
framework for public sector innovation drivers using the ISM-MICMAC methodology, it is
acknowledged that gathering feedback from public sector practitioners and conducting pilot
testing would further enhance the practical relevance of the driver framework. Future research
could extend this study by involving practitioners in the feedback process, allowing for a more
thorough validation of the model in real-world settings.
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6. Conclusions

This study has identified and evaluated 10 key drivers of SI in Saudi Arabia’s public sector,
using an ISM-MICMAC approach. The findings reveal that ‘Regulatory norms and guidelines
(D1)’ serve as the foundation for service quality enhancement which drive other critical factors,
such as ‘Organizations’ vision, mission, and strategic alignment (D7)’ and ‘Resources allocation
and technology advancements (D2, D9)’. These drivers influence the effectiveness of SI
initiatives by facilitating ‘Key stakeholder collaboration (D8)’ and ‘Effective change leadership
(D5)’, which are necessary for sustainable public sector reforms. Additionally, ‘Communication,
coordination, and network management (D3)’ and ‘Recognition of achievements and long-term
benefits (D4, D10)’ further contribute to the implementation of best practices. The culmination
of these drivers to satisfy ‘Sustainability considerations (D6), as a reflection of the growing
global emphasis on public sector performance, environmental impact, and social responsibility.
This work provides policymakers with a structured model to prioritise drivers and guide efforts

towards sustainable service quality improvement in Saudi Arabia.
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Annexure [

Survey Questionnaire

SECTION A: General Information
Please tick () only one choice in each question as follows:
1. What is your professional qualification level?
(a) Graduate (b) Postgraduate (c¢) Doctorate (d) If any other, please specify
2. How much is your work experience?

(a) Less than 5 Years (b) 5 to 10 Years (c) 11 to 15 Years (d) 16 to 20 Years  (e) Greater
than 20 Years

3. What is the size of your organization?

(a) Less than 50 Employees (b) 51 to 250 Employees (c) 251 to 500 Employees (d) 501 to
1000 employees (e) 1001 to 5000 employees (f) Greater than 5001 employees

4. How would you categorize your sector?
(a) Private Sector (b) Public Sector (c) Multinational Corporation (d) Regulatory Bodies (e)
Mixed public and private ownership (f) If any other, please specify
SECTION B: Significance of the Drivers of Service Improvement

5. Rate the following drivers/enablers of service improvement in the Saudi Arabia’s Public Sector

Organizations on 5-point Likert scale (1-not significant, 2-somewhat significant, 3-significant,

4-very significant and 5-extremely significant) (Please tick only ONE in each row).

SN | Enablers of service improvement in the Saudi Public Sector Organizations 11213145

Regulatory standards and compliance guidelines

Allocation of resources

Communication, coordination, and network management
Acknowledging and celebrating achievements

Effective change leadership

Sustainability considerations

Alignment of organization vision, mission, and strategy

Collaboration with key stakeholders

| R

Technological innovation and upgrades

H
e

Emphasis on long-term benefits

f—
—_—

If any other, please specify
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SECTION C: Contextual Relationships between the Drivers of Service Improvement

After finalizing the key drivers to service improvement, the contextual relationships among
them are formed. To represent these contextual relationships, a SSIM matrix is constructed (for
which the entries in Table 1 are to be filled). Following four symbols were used (for filling the
entries in Table 1) indicating the direction of interaction between two enablers/inhibitors to service

improvement by taking Saudi Arabia’s public sector organisations perspective (say, 1 and j).
V-Enabler i will dominate Enabler/Inhibitor j;
A-Enabler j will dominate Enabler/Inhibitor i;
X-Enabler i and j will dominate each other, and
O-Enabler 1 and j are unconnected.

Table 1. SSIM for the enablers to Service Improvement

#SI 10 9 8 7 6 5 4 3 2
1
2
3
4
5
6
7
8
9
AR
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Abstract

Given increasing developments in using Artificial Intelligence in organisations, including
human resource management, sustainable competitive advantage, and managerial performance.
This research set out to establish the state of knowledge on the nexus of Al and performance
management systems of the public sector in Gulf Corporation Countries (GCC). It concerned
relevant articles indexed in Web of Science, and Semantic Scholar published between 2013 and
2024. Preferred Reporting Items extracted relevant studies for Systematic Reviews and Meta-
Analyses (PRISMA) checklist. A major finding was that the use of artificial intelligence in
performance management is globally considered a boundary crossing, but still in its infancy in
GCC’s public sector with limited grounded in theoretical framework. This study recommends
that future research can use qualitative and mixed methods to lend nuanced exposition to
enhance theorizing on the status of the intersection of Al and performance management in the
GCC. The confirmed findings are useful for academics, managers, and measuring managerial
performance indicators. It is also useful for society, the public, psychology, and policymakers in
the business economy. This study contributes to enriching HRM literature by clarifying nexus
between Al and PMS. Additional contributions of managerial and theoretical implications and

limitations are discussed.

Keywords: Artificial intelligence, GCC, Human resource management, Performance

management; Public sector.
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Introduction

Increasing development in Al has reached a point where it now arguably affects most
organisational processes, ranging from manufacturing to management, including extremely
complex Human Resource Management (HRM) as it refers to managing the human resource
with respect to the performance management system. The Gulf Corporation Countries (GCCs)
comprising Bahrain, Kuwait, Oman, Qatar, the Kingdom of Saudi Arabia (KSA), and the
United Arab Emirates (UAE) are among the most prominent countries that can drive Al
applications globally. It is accepted that human resources potentially constitute a source of
sustainable competitive advantage for business entities that succeed in fully exploiting the
capabilities of their talented employees (Agustian et al., 2023; Allal-Chérif et al., 2021; Votto
etal., 2021). A recent study concluded that many theories such as self-regulation theory, theory
of goal setting, and boundary-crossing theory could practically be used to investigate the nexus
between Al and managerial engagement and performance assessment (Prentice et al., 2023).
Vrontis et al., (2022) pointed out that technological innovativeness used in HRM are advanced

technologies, artificial intelligence technologies, and robotic technology.

Al has implications for various aspects of human resource management such as service
performance, recruitment and selection, performance management, job engagement, and
analysis of labor market trends (Khaled et al., 2022; Malik et al., 2022; Palos-Sanchez et al.,
2022; Pan et al., 2022; Rai & Singh, 2023; Sucipto, 2024; Yadav & Kapoor, 2024; Prentice et
al., 2023). Performance management (PM) is one HRM area that widely presents opportunities
for leveraging Al innovations in the HRM competencies and productivity domains (Buck &
Morrow, 2018; Gaol, 2021; Sahlin & Angelis, 2019). PM is a data-driven process as it hinges
on various performance metrics. Therefore, in the absence of efficient methods of collecting
and analysing performance data, the process tends to be controversial. Accordingly, it has been
suggested that Al can enhance the efficiency of HRM functions through its agility and accuracy
(Nankervis et al., 2021; Prentice et al., 2023). Generally, Al allows business management
to develop marketing capabilities, information management, planning, and implementation

(Mikalef et al., 2023).

Despite, Budhwar et al. (2023) claim of an increase in HRM scholarship on Al there is limited
academic research on the use of Al in HRM applications such as PM. This study systematically
reviews the existing theoretical and empirical literature on the nexus of Al and employee PM

in the GCCs’ public sector. It sheds light on the possible contribution of Al to increasing the
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visibility of the bases of performance measures used in the data-intensive area of employee
performance management. Since there are various reasons for the poor implementation of PM
— especially the assessment part — such as the challenge of collating the requisite performance
data, and poor linkages with related areas such as remuneration management and training and

development.

This article is arranged as follows. The next section reviews the literature on Al, PM, and
the application of Al It starts with a literature review section about defining Al, followed by
a discussion of performance management and the intersection of its various components with
Al This is followed by a review of the status of PM in the GCCs’ public sector and a statement
of the study’s objectives and research questions. Next is a presentation of the methods used to
identify and analyse the articles that met the selection criteria. This is followed by the findings
on the prevalence and nature of studies that focused on Al and PM during the period 2013 to
2024, the major findings on the nexus of Al and performance management, and the opportunities
that exist for further research regarding using Al in PM implementation. The article concludes

with a discussion section and the identification of areas for further research.

Literature Review

Artificial Intelligence

Definitions of artificial intelligence (Al) are varied but converge in presenting it as the
development of computer programs that facilitate machine learning, thus enabling machines
to perform tasks and make decisions that ordinarily depend on human cognition (Tambe et al.,
2019, Pessach et al., 2020; Alzaidi and Shehawy, 2022). Al has implications for various aspects
of human resource management (Khaled et al., 2022; Malik et al., 2022; Palos-Sanchez et al.,
2022). Al has been variously defined according to the context in which it is being used, but all
definitions focus on machines with enough intelligence to perform tasks ordinarily performed
by people or requiring human intelligence to achieve set objectives. For example, Stanley
and Aggarwal (2019) defined Al as the development of computer systems that perform tasks
that require human intelligence. Likewise, Bolander (2019) defined it as the construction of
machines — computers or robots — that can perform tasks that otherwise only humans have
been able to do. For Paesano (2021), Al involves systems that exhibit intelligent behaviour
by analysing their environment and performing actions, with a certain degree of autonomy, to

achieve specific objectives.
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All of the highlighted definitions incorporate machines that have been capacitated to mimic
human actions to achieve specified objectives. Incorporating the aspect of adhering to human-
defined objectives, 42 national governments, within the OECD, have accepted the definition
of Al systems as “a machine-based system that, for explicit or implicit objectives, infers, from
the input it receives, how to generate outputs such as predictions, content, recommendations,
or decisions that can influence physical or virtual environments”. Different Al systems vary in

their levels of autonomy and adaptiveness after deployment” (Grobelnik et al., 2024).

The public sector is a key player in the diffusion of Al as it is responsible for national-
level regulations, investments, and setting priorities (Grobelnik et al., 2024). Governments can
adopt Al to transform the public sector into a more efficient service provider. Although widely
covered in the media, the adoption of Al in the public sector is sparse, partly due to diverse and,
at times, contradictory stakeholder interests (De Sousa et al., 2019; Sun et al., 2019). Further,
available studies are unbalanced as they focus on limited aspects of Al (Wirtz et al, 2019). In a
China-focused study, Sun and Medaglia (2019) identified challenges to the diffusion of Al in the
public sector. The challenges were in two categories: those external to an organisation, such as
economic, societal, and ethical, and legal, political, and policy; and internal, such as managerial
and organisational, and data and technological. Chandran et al. (2023) observed that, within
the GCC countries, while 62% of respondents indicated that their organizations are utilizing
Al, sector-specific challenges are hindering the full realization of Al’s potential. The current
study aims to achieve addition through its link with the administrative and functional aspects,
in contrast to prior studies that concentrate on the relationship between artificial intelligence
and customers from an administrative perspective (Li et al., 2021). Furthermore, the authors
argue that governmental intervention is crucial for enhancing the benefits of Al and effectively

addressing challenges.

Artificial Intelligence in the GCCs Public Sector

Al has been embraced in various public service sectors in the GCC region, as evidenced by
the countries embarking on ambitious initiatives (The Economist Group, 2022). The adoption
of Al in the public sector has varied across the countries, with UAEs seemingly moving fast in
embracing the technology by establishing a ministry for Al, developing a national Al strategy
(Azar & Haddad, 2021), and endorsing the integration of Al across multiple sectors (Alkhaldi

& Altaei, 2021). Saudi Arabia has prioritized digital transformation as a critical component of
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its 2030 Vision, focusing on economic diversification and promoting knowledge-based sectors
(Azar & Haddad, 2021). Bahrain adopted Al tools in the government procurement process as
part of introducing the tools across government agencies. Recent study pointed out that Al
technology has been largely neglected from IT strategy in Bahrain (Al-Ammal & Aljawder,
2021). While the adoption of Al is not as advanced as in KSA and UAE, there is awareness of
the need for a strategic approach to developing the national capacity for utilizing the potential of
Al and supporting its adoption within the economic and financial organisations (Al-Ammal &
Aljawder, 2021). By 2022 Qatar, Oman, and Kuwait had adopted national artificial intelligence
strategies (Demaidi, 2023). Generally, Al has been widely incorporated in the GCCs’ public
sector ranging from healthcare, education, smart cities, and smart government initiatives (The

Economist Group, 2022).

In tandem with the embracing of Al in the GCC public sector, there are concerns on issues
of trust, transparency, efficiency (Al-Mushayt, 2019), budgetary implications of the complexity
of Al projects, and labour market implications given the high percentage of locals employed in
the public sector (The Economist Group, 2022). In Qatar, concerns regarding the implications
of Al for ethical, economic, legal, and security aspects have resulted in calls for regulatory
intervention to balance potential benefits and threats from Al systems (Badran, 2021; Ashfaq
& Ayub, 2021). Studies have also shown a lack of alignment between Al and management
decision-making in the public sector attributable to environmental factors such as sociocultural
pressures, a lack of private-public sector collaboration and fear of political and security threats
(Alshahrani et al., 2022). There is a significant gap between the increasing interest in Al in the
GCC region and the availability of related scholarly work (Azar & Haddad, 2021). However,
individual countries have taken steps to address this gap by establishing Al-focused research
institutions. The UAE’s Mohamed bin Zayed University of Artificial Intelligence (MBZUAI),
Saudi Arabia, and Qatar have all set up dedicated Al research centres. Despite these efforts,
the attention paid to the subject of Al in GCC countries from an academic perspective remains
minimal (Alshahrani et al., 2022).

Focusing on the public sector in Saudi Arabia, Alshahrani et al. (2022) used the attention-
based view theory to analyse the assimilation of Al. The theory is to the effect that the behaviour
of firms results from managers’ situated distribution and allocation of their attention, which are
embedded in existing organisational structures and determine their actions (Brielmaier & Friesl,

2023; Ocasio, 1997). Alshahrani et al. (2022) identified five key challenges to adopting Al in
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the public sector in Saudi Arabia: a lack of alignment between management decision-making
and Al decision-making; friction between Al and national and linguistic culture; modalities of
developing and implementing related infrastructure; the integrity of data and data sharing; and
apprehensions regarding governance and ethical issues. Their findings demonstrated that the key
to embedding Al into existing processes was ‘situated attention’ and ‘structural distribution
of attention’ on the part of management. Embedding Al into processes shown to go beyond
technical aspects to include nuanced contextual factors. In that regard, the fact that Al has
been studied elsewhere does not imply seamless transferability to the GCCs’ public sector in a
value-adding manner. Also emphasised is the role of key decision makers who themselves are
products of their context and, therefore, bring that context when making Al-related decisions,

making it necessary to continuously balance the technical and social interests.

Artificial Intelligence and Human Resources Management domains

With specific reference to the field of human resource management, Al has been used in
various areas (Alietal., 2023; Alsaif & Sabih Aksoy, 2023; Gélinas, Sadreddin, & Vahidov, 2022;
Palos-Sanchez et al., 2022). It has been used in HR planning (Malik et al., 2022), recruitment
and selection processes (Woods et al., 2020; Pessach et al., 2020), talent management (Faqihi
& Miah, 2023; Allal-Chérif et al., 2021), enhanced decision-making (Michailidis, 2018), and
PM (Perello-Marin et al., 2022). The use of Al presents both opportunities and challenges in
assimilating the technologies as part of elevating HRM’s strategic role while also considering
contextual aspects such as culture and ethics (Aboramadan, Jebril, & Al Maweri, 2024; Nawaz
et al., 2024; Vishwakarma & Singh, 2023; Arslan et al., 2022; Rodgers et al., 2023) and meeting
stakeholder needs and those of broader society (Saseendran et al., 2024). Integrating Al with
human tasks has been associated with efficiency and enhanced quality in task performance in
the HRM domain (Al-Jawder et al., 2022; Votto et al., 2021). PM is one of the HRM processes
that have been affected by the adoption of Al (Perello-Marin, Suarez-Ruz, & Tuffaha, 2022;
Arslan et al., 2022).

Performance Management

PM refers to the human resource management process concerned with aligning employee
performance with an organisation’s overarching strategic objectives and goals. It incorporates
planning, managing, reviewing, and assessing employee performance (Perello-Marin et al.,

2022) or employee well-being (Xu et al., 2023). So that, it can be noted that the process is
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complex as it involves evaluating large volumes of both internal and external qualitative and
quantitative data, making it necessary to use Al-based HR analytic tools (Varma & DeNisi,
2023). At the limitation level, in the public sector of most GCC countries, PM has been
incorporated into national visions. In Saudi Arabia, the centre for PM of Government Agencies
was established to institutionalise performance measurement and to enhance accountability and
transparency in the public sector (Vision 2030). PM has been researched from the perspective
of academic institutions (Alotaibi, 2022; Sharaf-Addin & Fazel, 2021); the Balanced Scorecard
Model (Alghamdi et al., 2022; Alshalhoub, 2016); leadership (Alotaibi, 2022); national and
organisational culture (Alotaibi, 2022) and the deficiencies in the practices of organisations in
the public sector (Asif & Rathore, 2021). Implementing the performance measures outlined in
GCCs’ national strategies requires robust PM systems. In recent years, Al has been incorporated
into the field of employee PM (GUI, 2020) as it has the potential to enhance the tracking,
consolidation, and alignment of performance measures and related interventions (Al-Jawder,

Hamdan & Roboey, 2022; Bankar & Shukla, 2023; Kambur & Yildirim, 2022).

Intersection of Artificial Intelligence and Performance Management

Although efficient HRM 1is considered the main driver of innovation; there are scarcity
of empirical studies concerned the significant role of Al in employee outcomes, performance,
and well-being (Wei & Prentice, 2022; Fu et al., 2022; Votto et al., 2021; Xu et al., 2023). Al
has significantly transformed the process of PM as it has been associated with far-reaching
implications for facilitating data availability, analysis tools, enhanced decision-making (Al
Harazneh & Sila, 2021), implementing performance-linked rewards, and enhancing manager—
subordinate communication through increased frequency of appraisals (Kambur & Yildirim,
2022; Varma, Pereira, & Patel, 2024). Further, Al makes it possible to provide real-time
feedback and to promote unbiased evaluations (Nerima, 2023; Nyathani, 2023). In addition,
Bankar and Shukla (2023) found Al to have enhanced predictive analytics that, with time,
increased employee performance because the openness and honesty of the system makes PM
more practical and useful. However, in the absence of proper infrastructure and staff training,
Al tools can be risky as they are not yet capable of providing feedback, coaching, or counselling
to employees nor do they guarantee objectivity, pointing to the need for more academic research
on the nexus of Al and PM (Varma et al., 2024). In addition, Al can affect employees’ turnover
intention or caused threats to employee job security according to the employee Al awareness

and competence (Huang and Rust, 2018; Li et al., 2019; Xu et al., 2023). Although Al has been
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used in implementing PM in organisations (Alrashedi, 2021), this is limited when compared to
those in other human resource processes such as recruitment and selection (Perello-Marin et
al., 2022; Pessach et al., 2020). Alsaif and Sabih Aksoy (2023) conducted a literature review
on Al in HRM and it was evident that the literature focusing on the intersection of Al and
PM is in its infancy. This is notwithstanding studies showing that Al has the potential to
enhance transparency, effectiveness, efficiency, and decision-making, including in the PM area

(Iswahyudi et al., 2023; Arslan et al., 2022; Baakeel, 2020).

In the context of the potential benefits of Al in PM, Perello-Marin et al. (2022) explored the
practical implications of using Al based on practitioners’ perspectives and concluded that the
extent of implementation of Al in the PM process has been limited. Perello-Marin et al. (2022)
proposed a five-pillar-based model for using Al in the PM process, with the pillars being PM
implementation, planning, managing, reviewing, and assessment. The pillars imply a need to
interrogate the nexus of Al and the individual pillars as opposed to using PM as a broad term, a
situation also emphasised by Varma et al. (2024) based on a multi-country study. Gélinas et al.
(2022) evaluated 85 articles relating to the use of Al in HRM and added legal and ethical issues

as part of the six dimensions of the integrated human resource life cycle framework.

Given that, extant literature shows that benefits are derived from the use of Al in performance
management and an observation that limited studies focus on GCCs, this study’s objective was
to establish the state of knowledge on the nexus of Al and PM in GCCs’ public sector through

exploring the following questions:

1. What is the prevalence of studies that focused on Al and PM in GCCs during the period 2013 to 2024?

2. What has been outlined in previous studies in terms of the research objectives, research questions

or hypotheses, and underpinning theories and methods?
3. What have been the major findings?
4. What related areas need further investigation?

Such a study is necessary for several reasons. Firstly, given that Al has been associated with
enhancing aspects of performance management, it is critical to establish the status of knowledge
on Al use in GCCs based on region-specific existing research. Secondly, while such studies
may not all be necessarily public-sector-based, they nevertheless can serve to guide practices
in the public sector, which happens to be the largest employer. For example, studies elsewhere

have highlighted that although using AI has some advantages, it also has disadvantages (Varma
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et al., 2024). Thirdly, it is critical to identify gaps in knowledge to guide future research and
theorising on Al and PM in the GCCs public sector.

Methodology

The study is presented in the form of a systematic analysis of academic articles published
over the period 2013-2024 and indexed in Google Scholar, Semantic Scholar, and Web of
Science. A period of just over 10 years was considered to provide an adequate time horizon

given the rapid development of Al-related technology (Grobelnik et al., 2024).

Selection Criteria and Search Strategy
The search for articles was guided by the following characteristics:
i.  Published between the years 2013 and 2024.
ii.  Written in English.
iii. Containing any of the following search terms anywhere in the article:

e “Artificial intelligence” “GCC”, and “performance management”

99 ¢

e “Artificial intelligence” “[country]”, and “performance management”

The Google Scholar search yielded 7708 for the combined GCC countries and 564 items
for articles with the term “GCC”. From the search results, the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) (Page et al., 2020). Where the checklist
was used to screen the items. The screening criterion was that the Google-Scholar-summarised
content for an item was to have all three search terms bolded or in the title. Such items were

noted as likely to be relevant. A total of 58 items were selected from this process.

The search in Web of Science used the term “Human resource management” focusing on the
period 2013 to 2024 in the core collection: Social Sciences Citation Index, in Current contents:
Business collection. The search resulted in 691 articles in 28 journal titles. The initial screening
process involved selecting journals containing the terms “Artificial Intelligence” and GCC, 42
articles were identified from the 28 journal titles. The identified articles were further analysed
by reading the abstracts and conducting a word search in the body of the articles for any of the
following terms: “Middle East” “Gulf states” or “Gulf Cooperation Council,” 26 of the articles
fell into this category. The search in Semantic Scholar used the following approach: Search
terms: “Artificial intelligence” “GCC” “performance management”, “Artificial intelligence”

“[country]” and “performance management”. Fields of study: Business; Computer science;
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Education; Psychology. Date range: 2013 — 2024. Journals and conferences: International
Journal of Scientific Research; Social Science Research Network; Scientific reports. Items

identified through the search process were 564.

Consistent with PRISMA 2020 (Page et al., 2020), items identified in the three databases were
further analysed by perusing the abstracts to identify sources focused on the combination of the
key search terms: GCC OR [Country], Artificial Intelligence, or performance management or
performance appraisal. This stage resulted in the selection of 88 items. The items were sorted

alphabetically, and duplicate items were weeded out.

The final items were 31. These items were retrieved and analysed by reading the following
sections: abstract, introduction, study objectives, and conclusions. It was established that only
13 of the items were focused on the use of Al in PM or performance appraisal in the GCC
countries. The 13 items were further analysed in terms of their theoretical framework, objectives,
methodology used, major findings, and conclusions. The selection and analysis stages were

based on the PRISMA 2020 (Page et al., 2020) framework, and are summarised in Figure 1.

Web of Scence: 691
Semantic Scholar: 564

Identification

l Excluded:
Data sets Google Scholar: 7595
— Google Scholar: 677 Web of Science: 665
Web of Science: 42 T Semantic Scholar: 528
Semantic Scholar: 36 WITHOUT at least two of the search terms in the
title or List of key words

" Excluded:

E Google Scholar: 619

0 Data sets Web of Science: 16

é Google Scholar: 58 Semantic Scholar: 32
Web of Science: 26 Abstract EXCLUDED a combination of the key search
Semantic Scholar: 4 terms: GCC or [individual countries], Artificial
Total:88 Intelligence, and Performance management or

Performance Appraisal

Excluded: 57
Items fromthe 3 sources were combined, arranged
Tncluded from the 3 data sets 31 alphabetically, duplicate records removed

Included

Excluded: 18

Abstract, introduction, study objectives, and
conclusions not having a combination of the key
search terms: GCC or [individual countries), Artificial
Intelligence, and Performance management or
Appraisal

Selected for analysis: 13

Figure 1 the research methodology development
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The Study’s Main Findings and Objective Analysis

Data analysis involved perusing the abstract, introduction, methodology, and conclusion
of each article to identify the nature of the studies in terms of research objectives, research
questions or hypotheses, underpinning theories (if any), and research methods. The second
analysis identified major findings on the application of AI in PM, recommendations,
conclusions, and opportunities for future research. The findings are presented under the sub-
heading related to prevalence, keywords, methods, objectives, theoretical frameworks, major

findings, recommendations, and conclusions.

Prevalence of studies’ scope and field

The first main research objective is about the prevalence of studies that focused on Al and
PM in GCCs during the period 2013 to 2024. There are limited studies listed in Google Scholar,
Semantics Scholar, and Web of Science that focus on Al and PM in GCCs over the period 2013
to 2024. Out of a possible 88 items, after reading the abstracts, introduction, and conclusion
of each item, and accounting for duplicate records, it was established that only 27 items were
relevant; of these, only 13 were usable PM. To further explore the prevalence of GCCs-focused
studies, the extent to which the 13 items have been cited in other articles listed on Google
Scholar during the period 2013 to 2024 was explored. The findings summarised in Table 1
indicate that the most cited are Abdeldayem and Aldulaimi (2020), Alshahrani et al. (2022), and
Singh and Shaurya (2021). While several of the cited source’s deal with Al and HRM, including
in the public sector, only three sources, all cited by Singh and Shaurya (2021), focused on Al
and PM in GCCs. The three main studies were added to the sources selected for further analysis

(Aboramadan, Jebril, & Maweri, 2024; Bettayeb & Balbaa, 2023; Roohani, 2023).

Table 1. Frequency of citation of selected articles

Item ‘ Frequency
Abdeldayem & Aldulaimi (2020) 221
Abdulmajeed (2021) 1

Al Harrasi et al., (2021) 1

Alkhatib & Alainati (2024) 0
AlQahtani (2023) 1
Alrashedi & Abbod (2021) 16
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Item ‘ Frequency
Alshahrani et al., (2022) 78
Bhanot (2022) 10
Habbal et al., (2024) 1
Kazim et al. (2024); Alzaidi and Shehawy (2022) 4
Khatoon & Mudarbish (2023) 2
Singh & Shaurya, (2021) 42
Tawk & Daw (2024) 0
Additional items

Aboramadan et al., (2024) 3
Bettayeb & Balbaa (2023) 3
Roohani (2023) 0

Reference: This study as on 24/9/24

Keywords related to the scope and field

The second main research objective is about answer the questions; what has been outlined
in previous studies in terms of the research objectives, research questions or hypotheses, and
underpinning theories and methods? An analysis of the nature of the articles in terms of their
areas of focus, as indicated by the keywords, is presented in Table 2. Out of the 16 studies, only
four specifically highlighted “Al” and “performance assessment” or “appraisal” or management
or evaluation as keywords (Abdulmajeed, 2021; Alrashedi & Abbod, 2021; Bettayeb & Balbaa,
2023; Khatoon & Mudarbish, 2023). One highlighted “AI” and “decision making” (Alshahrani
et al., 2022), which can be assumed to include performance-management-related decisions.
AlQahtani (2023) had “AlI”, “human resources”, and “production” as keywords that can be
interpreted as performance. The fact that only six of the selected studies either directly or
indirectly identify PM or assessment or evaluation and Al as part of their keywords illustrates

the extent of the scarcity of such studies.
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Table 2 the study outline and keywords

Source ‘ Keywords

Abdeldayem & Aldulaimi (2020) Qfltllggéartlll I:;eg;ghergic;, Human resources management, Public Sector,

Artificial Intelligence, Performance, Human Error, Adaptive Neural

Abdulmajeed (2021) Fuzzy Inference System, Fuzzy Linguistic

Not provided, derived from title and conclusion: Artificial Intelligence,

ARERERIGIEL, (Y, Public sector leadership roles, Oman.

Human resources management; HR Analytics, Human Capital, Kuwaiti

Alkhatib & Alainati (2024) Workforce, Workforce Development

Digital transformation; Productivity, Artificial intelligence; Human

AlQahtani (2023) resources

Artificial Intelligence; Performance appraisal, Software benefit;

Alrashedi & Abbod (2021) Technology ~ adoption

Artificial intelligence, Decision making; Attention-based view, public

Alshahrani et al., (2022). sector

Not provided, derived from the title: Artificial intelligence, Recruitment

Bhanot (2022) process; Gulf countries

Human resources management, Policy Recommendations, Public Sector

Bl G el (U2) Innovation, Advanced Technologies, UAE Vision 2021

Kazim et al. (2024) Digitalization, HR Technology, Employee Experience, Artificial
Alzaidi and Shehawy (2022) Intelligence (AI) Machine Learning (ML), HR Professionals

Human resource practices; Training and Development; Job design,
Khatoon & Mudarbish (2023) Performance evaluation, Employee participation, Organizational
development; Motivation at work that is new and improved

Not provided, derived from the title: Artificial intelligence, HR practices,
Recruitment, UAE

Digital Transformation, Human resources management, Human capital
management, Artificial Intelligence, Gulf Cooperation Council

Singh & Shaurya (2021)

Tawk & Daw (2024).

Additional items
Aboramadan, & Al Maweri (2024)  Artificial intelligence, Human resources management, The Middle East

Human resource management, Neutrosophic Set; Analytic Hierarchy

Bettayeb & Balbaa (2023) Process, Artificial intelligence, Performance appraisal

Roohani (2023) Artificial intelligence, Human resource management, Dubai, UAE

Methods perspectives

An analysis of the nature of the studies also involved establishing the methods used in terms of
whether they were conceptual, qualitative, quantitative, or mixed methods. Three of the studies
(Abdel Dayem & Aldulaimi, 2020; Aboramadan & Al Maweri, 2024; Kazim et al., 2024) were
conceptual being solely based on a review of extant literature. Four were quantitative, three
based on quantitative survey data (AlQahtani, 2023; Alrashedi & Abbod, 2021; Abdulmajeed,
2021), and the other based on using the Analytic Hierarchy Process through quantitatively
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analysing pairwise comparisons of translated subjective judgments (Bettayeb & Balbaa, 2023).
Seven of the studies were qualitative based on interviews and secondary sources derived data
(Al Harrasi & Al Balushi, 2021; Alshahrani et al., 2022; Bhanot, 2022; Khatoon & Mudarbish,
2023; Habbal et al., 2024; Roohani, 2023; Tawk & Daw, 2024). The qualitative approaches to
data collection and analysis facilitated a deeper and more nuanced understanding of the nexus
of Al and human resource management, specifically performance management. Two of the
studies used mixed methods comprising a questionnaire and interviews (Alrashedi, 2021; Singh

& Shaurya, 2021). The methods used in the selected studies are summarised in Table 3.

Table 3. Summary of the methods used in the selected studies

Item ‘ Methods

Abdeldayem & Aldulaimi (2020)

Aboramadan et al., (2024) Conceptual, literature-based
Kazim et al. (2024)

AlQahtani (2023)

Alrashedi & Abbod (2021)

Abdulmajeed (2021)

Bettayeb & Balbaa (2023)

Alshahrani et al., (2022)

Quantitative

Al Harrasi et al., (2021)

Bhanot (2022)

Khatoon & Mudarbish (2023) Qualitative
Habbal et al., (2024)

Roohani (2023)

Tawk & Daw (2024).

Alrashedi (2021)

Mixed methods
Singh & Shaurya (2021)

It has already been highlighted that empirical studies on the intersection of Al and PM are scarce,
implying that the area is under-researched. Areas that are under-researched lend themselves to
a qualitative approach that facilitates being exploratory, and flexible, enabling the researcher
to get a deep and nuanced understanding of the subject under study (Basias & Pollalis, 2018).
Only seven out of the 16 studies are qualitative, and only two used mixed methods to highlight
the limited development of theory on the intersection of Al and PM in the GCC countries,

which could be tested by subsequent quantitative studies.
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The objectives context

One of the main research aims is to provide analysis from the objectives context related to
artificial intelligence and performance management systems in the GCC countries’ context. The
objectives of the selected studies focus on key areas related to the impact of Al on performance
appraisal models (Alrashedi & Abbod, 2021; Abdulmajeed, 2021), the development of Al-
inspired PM frameworks (Alrashedi, 2021), and the organizational challenges associated
with the adoption of Al (Alshahrani et al., 2022). Additionally, the research addresses the
application of Al in HRM processes (Bhanot, 2022; Habbal, Al Falasi, & AlNaiser, 2024),
the relationship between Industry 4.0 and HR practices (Khatoon & Mudarbish, 2023), and
the advantages and disadvantages of Al in HRM practices (Abdeldayem & Aldulaimi, 2020;
AlQahtani, 2023; Kazim et al., 2024; Votto et al., 2021). Further, the implications of Al for
leadership and management roles within the public sector are explored (Al Harrasi, El Din, &
Al Balushi, 2021). The selected studies’ objectives, problem statements, and research questions
demonstrate an acceptance that Al has implications for various aspects of HRM, and the need to
have a holistic approach to exploring the relationship or association beyond just PM. The focus
on HRM as a holistic field as opposed to just PM resonates with the argument in favour of an
integrated approach to PM that goes beyond evaluation or measurement to incorporate other

organisational processes (Gélinas et al., 2022; Votto et al., 2021).

Theoretical framework investigations

The studies were largely based on the view that HRM is a system with different dimensions
and that Al is an innovation with implications for the whole system, hence the need for an
integrated approach. Alshahrani et al. (2022) used the attention-based view theory to analyse
the adoption of Al in the Saudi public sector. The theory is to the effect that decision-makers’
actions are determined by how they selectively focus their attention on certain aspects of the
organisation and the environment while ignoring others (Ocasio, 1997). Further, they applied
Gallivan’s (2001) innovation assimilation framework to identify the phase of adoption for the
cases studied. Al is presented as an innovation; to that end, embedding it in an organisation’s

PM processes is an innovative exercise likely subject to innovation theories.

Abdulmajeed (2021) used Adaptive neuro-fuzzy inference system theory, which combines
Artificial neural, networks (ANNSs) theory with reasoning abilities of fuzzy logic systems theory

to model the complex relationships between Al and employee performance assessment. Ann’s
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theory refers to models and techniques in Al and machine learning that simulate information
processing by the human brain (Alzaidi and Shehawy, 2022). The reasoning abilities of fuzzy
logic systems theory refer to fuzzy logic’s capacity to handle uncertainty in decision-making.
The rest of the studies either were based on HRM systems theory, which integrates varied HR
practices and processes to facilitate the efficient management of employee data and activities,
or had no apparent theoretical underpinning. Prentice et al., (2023) investigated the role of
artificial intelligence as a boundary-crossing object for employee engagement and performance.
Where many theories such as self-regulation theory, theory of goal setting, and boundary-
crossing theory can practically be used to investigate the nexus between Al and managerial

engagement and performance measurements and applications.

The major Findings

The findings showed a general acceptance of the importance of Al in HRM practices but also
highlighted the need for context-sensitive ways of adopting the technology. Alrashedi and Abbod
(2021) hypothesised that (i) technology (AI) adoption will positively affect the use of Al (ii)
the use of Al will positively affect the performance software benefit of performance appraisal;
and (iii) the use of Al will positively affect the performance aims/objectives of performance
appraisal. The findings supported the hypotheses showing that the use of Al had a positive
effect on performance aims or objectives. Technology adoption had the most definite impact on
Al use, and the efficiency of PA systems can be enhanced with Al. Alrashedi (2021) explored
employees’ opinions on the importance of job descriptions, the performance evaluation form,
and Al use in the performance appraisal system in a university environment. The results showed
a preference for the Al-enhanced system because it provided accurate, comprehensive, timely,

and objective information on employees, which facilitated better decision-making.

Tawk and Daw (2024) underlined the transformative impact of digital human capital
management the GCCs but also identified resistance to change, deficiency of digital skills, and
data security concerns as some of the main challenges faced. Focusing on UAE, Singh and
Shaurya (2021) did not find the ease of use (what could be interpreted as digital skills levels) as
significantly affecting the integration of Al-efficient HR practices. In the case of Saudi Arabia,
the technical capacity to develop and implement Al infrastructure was among the challenges
highlighted by Alshahrani et al. (2022), together with data integrity and sharing; and ethical

and governance concerns. Focused on Saudi Arabia, Alshahrani et al. (2022) demonstrated that
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“situated attention” and “structural distribution of attention” were key to embedding Al into
existing processes. Embedding Al was, therefore, shown to go beyond technical aspects to
include nuanced contextual factors given that decision-makers have a key role in the diffusion
of Al use. Decision makers are products of their context, from which they bring context-specific
social, ethical, and economic aspects, indicating the need for studies focused on the different
dimensions of Al and its use in specific aspects of public sector performance management,
and that explore the alignment of the technical aspects of Al with societal values and interests.
Challenges to the use of Al were identified as misalignment between Al decision making and

management decision-making, tensions between Al and linguistics and national culture.

Bhanot (2022) reviewed the adaptation of Al in HRM focusing on where Al can be used in
the traditional recruitment process. Aspects of PM were included given that they are linked to
recruitment processes as they all are part of the HRM cycle. Bhanot revealed that in the context
of Vision 2030 within the various Gulf countries, keeping up with digital advancements is
key... The use of Al can, therefore, be integrative in terms of providing data for the recruitment
process from the PM side. Although the title of the study suggests a focus on the Gulf region,
the content is, in fact, rather general and devoid of any Gulf-specific cases, highlighting the
need for more region focused studies. Khatoon and Mudarbish (2023) explored the link between
industry 4.0 and human resource management practices and found a shortage of skills hindering
the capacity for the full exploitation of technology, which could also affect the adoption of Al
in HRM, including performance management. Although Khatoon and Mudarbish (2023) do
not speak directly of Al, they conclude that it is important for HR to use innovative strategies,

which, it can be assumed, include Al.

AlQahtani (2023) investigated the advantages and disadvantages of using Al in the field of
HRM by conducting a critical evaluation of artificial intelligence and its influence on digital
transformation, development, and productivity in Saudi Arabian organisations. The findings
showed that individuals in the research sample perceived the use of artificial intelligence to
have a positive effect in the field of human resources. The study concluded that the use of Al
can enhance the effectiveness and efficiency of human resource functions, especially selection,
appointment, and performance assessment, and recommended addressing the challenges
faced in the application of Al in resource management. Focusing on the Middle East region,
Aboramadan et al., (2024) called for nuanced approaches attuned to the cultural dimensions,

workforce values, and organizational contexts of the region.
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Discussion

Globally, the recent innovation practices in HRM pointed out to the new Al generation. This
study set out to establish the status of the literature on the nexus of Al and PM in the public sector
in the GCC countries. The findings and conclusions acknowledged the importance of Al to the
adoption of more efficient HRM practices in the GCCs, but also showed that notwithstanding
some similarities, each country had challenges peculiar to its context, highlighting the need for
further country-specific studies on the nexus of Al and HRM practices, especially enhancing
data-driven performance management. The findings showed that over the last ten plus years,
the phenomenon has been underexplored in the GCCs. Although opportunities to use Al for
aiding decision making in HRM, including PM practices were noted to exist, limited studies
have subjected them to deep analysis. This is notwithstanding an increase for literature focusing
on Al in HRM and PM practices in more advanced economies. The scarcity of GCC-focused
studies is indicated by the limited number of studies, which is both a reflection of the low
levels of Al adoption in the implementation of performance management, and an explanation
for the low levels of adoption. The limited number of studies confirm what has been observed
elsewhere that use of Al in HRM in general, let alone in performance management, is still in its
early stages (Tuffaha, 2022; Tuffaha, 2023; Arslan et al., 2022; Votto et al., 2021).

Studies have shown that the acceptability of some aspects of Al can be affected by both
organisational and cultural contexts, and, in that regard, has far-reaching implications. Studies
elsewhere, for example, Balasubramanian (2021), Connelly et al. (2021) and Xu et al., (2023)
posit that AT will be embraced by organisations, leading to hybrid organisations because of the
impact of Al and organisational digital economics on the HR function in organisations. Among
HR-related organisational economics are those linking employee performance assessment to
organisational performance. In Parello-Martin et al.’s (2022) proposed five-pillar-based model
of using Al in the PM process, all five pillars were visible in some of the reviewed studies,
namely, HRM tactics (Votto et al., 2021), PM implementation (Alrashedi, 2021; Abdulmajeed,
2021), planning, managing (AlQahtani, 2023; Alshahrani et al., 2022; Bhanot, 2022; Khatoon &
Mudarbish, 2023), reviewing (Alrashedi, 2021; Khatoon & Mudarbish, 2023), and assessment
(Alrashedi, 2021; Alrashedi & Abbod, 2021; Bettayeb & Balbaa, 2023).

With respect to implementation, studies elsewhere have shown Al being used in PM-related
areas; for example, performance coaching has been identified as being ripe for automation

(Graimann & Schermuly, 2021). In the area of planning and managing, there is room for studies
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focusing on linking the enhancement of recruitment outcomes in terms of person-job fit by using
Al-generated data from PM systems, as suggested by Bhanot (2022). Such studies could shed
light on how to enhance performance in the GCC countries’ public sector environment, where
performance assessment and recruitment processes have been portrayed as lacking transparency
(Mandeli, 2016). Bhanot concluded by emphasising those modern Al applications is an essential
approach for organisations operating in “inconsistent” environments. The labour environment
in the GCC countries is dynamic in view of the ongoing shift from an overdependence on
expatriate labour to a local workforce. Planning and managing extends to Balasubramanian’s
(2021) view that because of the impact of Al on organisational economics, including those
related to HR functions, hybrid organisations would emerge. This development highlights
the need for studies focusing on Al-induced organisational economics with implications for
employee performance assessment, and organisational performance. The current limited studies
have implications for the GCCs’ public sector’s ability to attain their national strategic visions,

which are partly grounded on raising performance levels in the public sector.

That the available literature has an almost equal mixture of qualitative and quantitative
studies presents opportunities for more qualitative studies to gain a more nuanced elaboration
of the adoption of Al in the PM practices of the GCCs’ public sector. Further, existing studies
either do not provide depth, or tend to delve into general HRM practices, growth, and welfare.
There does not seem to be any specific theory guiding the investigations, suggesting a need for

qualitative studies to generate substantive theories on Al and HRM in the GCC context.

Recommended areas for further research

In this main part we discuss the related areas need further investigation related to artificial
intelligence and performance management systems in the GCC countries’ context. From the
overall analysis, it is considered that artificial intelligence and performance management
systems in the GCC countries’ context should be widely considered a competent hot topic in
both academic and practical areas using different perspectives, methods, and contributions.
The limited amount of literature on the nexus of Al and PM in GCCs public sector highlights
the need for qualitative, quantitative, and mixed methods studies incorporating objectivity
of educational, managerial, productivity, behavioural, performance assessments, ethics, and
cultural sensitivity (Shehawy, 2017; Rodgers et al., 2023). New investigation and analysis

required to explore the significant role of Al in business management to develop marketing
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capabilities, information management, planning, and implementation. Mixed methods studies
lend themselves to a more nuanced exposition of an under-researched phenomenon, as is the
case with incorporating Al into public sector performance management. New investigation and
analysis related to Al and sustainability required to explore Robot-assisted technologies on the
green economy, sustainability practices, applications of the unified theory of acceptance and use
of technology (UTAUT) and sustainable development goals (SDG’s) in the GCC. An additional
limitation of this research relates to the model that investigates the impact of social and cultural
norms (SCN) and level of education towards adoption of Al in Saudi Arabian and all the GCC.
Future studies could expand the contribution and employ cross-national differences or cross-

industry differences (Shehawy et al., 2025).

Objectivity: Objectivity is a contentious issue in performance assessments. While there have
been accusations of bias and a lack of objectivity in the use of Al in PM processes (Charlwood &
Guenole, 2022; Votto et al., 2021), in Saudi Arabia, there are problems of perceived unfairness
of performance assessments (Alharbi, 2018; Alwohaibi, 2022). Given the widespread practice
of wasta in the GCC business environment (Harbi et al., 2017), and objective performance
assessment being data-driven, there is need for studies exploring the nexus of the region’s

organisational practices and incorporation of Al into performance management.

Ethics considerations: Linked to objectivity are the ethical issues regarding the use of Al
(Varma et al., 2023; Rodgers et al., 2023). Exploring ethics in the use of Al in a region where
perceptions of, for example, information sharing, and availability are different from those in the

West may advance the acceptability of Al in public sector performance management.

Sensitivity to local context: Given that organisational practices are partly a reflection of their
cultural contexts, it is invaluable that there be studies grounded in that society, exploring ways

of adopting context-sensitive ways of incorporating the use of Al in performance appraisals.
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Conclusion

Artificial intelligence (AI) emerged as a field of research in the 1950s (Jatoba et al., 2019).
Al has advanced at a tremendous pace over the last few decades, changing many industries
globally and fundamentally altering how humans interact with technology. After starting as
theoretical concepts in the middle of the 20th century, Al applications have now seamlessly
integrated into our daily lives, displaying incredible advancements in Al research, algorithms,
and processing power. The future of Al holds even greater promises for transforming sectors
like business, education, and healthcare because of the possibility for enormous breakthroughs
in areas like deep learning, natural language processing, and autonomous systems (Halid et al.,

2024; Arslan et al., 2022; Budhwar et al., 2022).

Today, Al applications significantly changed the managerial and HRM philosophy, practices,
and theories. Where many studies investigate consumers’ Al-related benefits and consequences
such as (Shehawy et al., 2025; Chuah &Yu, 2021; Tran et al., 2021; Yuan et al., 2022; Jiang
et al., 2022; Prentice et al., 2020). While Budhwar et al., (2022) studied Al challenges and
opportunities for international HRM; this study’s objective was to establish the state of
knowledge on the nexus of Al and employee PM in the GCCs’ public sector as evidenced by
relevant articles indexed in Google Scholar, Web of Science, and Semantic Scholar over the
period 2013 to 2023. The evidence at hand showed that the area is under-researched, with only
16 relevant studies being retrieved. Further, the studies except two were not grounded in any
clear theoretical framework showing limited theorisation on the nexus of Al and PM in the
region. The studies were a mixture of quantitative and qualitative studies, with only two based on
mixed methods. The major finding was that the use of Al in PM is still in its infancy in the GCCs,
and public sector, an aspect that could be both the reason for and a result of the limited number
of context-specific studies. The conclusion shed light on the values of using so-called machinic
capitalism applications on managerial excellences and competencies that necessity needed to
be studied and applied regarding to GCC countries. Artificial Intelligence and Performance
Management Systems in the GCC countries’ context. Our study suggested that GCC are able
to develop an Al application based HRM regarding many theories such as Core Competency
Theory (CCT) in addition to many other related theories then significantly move from theory
to practice beginning with Al infrastructures to drive competence, and managerial capabilities,
then achieving excellency and competency in HRM and organizational performance. As Al,
allow management in business to develop marketing capabilities, information management,

planning, and implementation.
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ABSTRACT

The study aimed to explore the level of social intelligence and its relationship with the
perception of quality of life among a sample of Saudi families. The descriptive method was
used, with reliance on a scale for data collection. The study was conducted on a sample of
A€ Saudi families, distributed according to the variables of gender (male/female), educational
level (secondary/undergraduate/postgraduate), and employment status (government sector/
private sector/unemployed). The results indicated a high level of social intelligence and a high
level of perceived quality of life among the study sample. Furthermore, the findings showed no
statistically significant differences in responses attributed to gender, while there were statistically
significantdifferences based on educational level, favoring those with postgraduate qualifications.
Additionally, statistically significant differences were found based on employment status, with
private sector employees scoring higher. In light of these results, the key recommendations
included the following: reinforcing the high level of social intelligence observed in the study
sample through various awareness programs and seminars; leveraging the positive correlation
between social intelligence and quality of life by enhancing and utilizing it in psychological and
social counseling programs; and incorporating concepts of social intelligence and quality of life
into certain academic courses, particularly at the university level, to foster their development

among young people.

Keywords: Social Intelligence, Quality of Life, Saudi Families.
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Abstract

The aim of the current study was to investigate the effectiveness of teaching a course on
learning disabilities in improving the attitudes of Early Childhood Education students towards
working with children with learning disabilities. It also sought to identify differences in these
attitudes based on previous experience, academic level, and cumulative grade point average
(GPA). The research population and sample consisted of 45 students from the Early Childhood
Education department. The study utilized an experimental approach, employing a pre-experi-
mental design for a single group with pre- and post-measurements. The study tool was a re-
searcher-developed scale to measure attitudes towards working with children with learning
disabilities. Results indicated statistically significant differences in the students’ attitudes in the
post-measurement, reflecting notable improvement after studying the course. The effect size,
calculated using Cohen’s d, was 1.23, indicating a large effect. Additionally, the results revealed
statistically significant differences in favor of students with prior experience and those at high-
er academic levels, as they exhibited more positive attitudes towards working with children
with learning disabilities. Conversely, no statistically significant differences were observed in
attitudes based on students’ cumulative GPA. Based on these findings, the study recommends
updating curricula to include more extensive content on learning disabilities and incorporating
such topics into the academic plans of all education faculties. This inclusion would establish
the course as a general requirement in teacher preparation programs to equip educators with

the skills necessary to support students with learning disabilities across all educational stages.

Keywords: Learning disabilities course; Attitudes; Early childhood education students;

Children with learning disabilities.
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Abstract

The study aimed to explore contemporary American experiences in diversifying funding
sources for higher education within selected for universities in the United States and examine
how these experiences can be adapted to higher education in Saudi Arabia. and identify the
challenges, proposed alternatives for financing. a qualitative approach through interviews
with (6) specialists in three Saudi universities (Shaqra, Princess Noura, Imam Muhammad bin
Saud), (7) specialists at two American universities (Kansas, Cleveland), The results showed
that the only source of funding in Saudi universities is the government, and among the funding
alternatives suggested by specialists is investing in university endowments, partnerships with
private sectors and community partnerships, establishing academies, platforms, and paid
research institutes in, research chairs, opening paid academic programs, and holding forums
and conferences that enhance Investment opportunities, while the experiences of American
universities have shown alternatives, including student fees, Financing universities from
private sectors and companies, investing university property in establishing profitable projects,
donations to students, research projects that bring income to universities, endowment funds
and investing their profits in financing the university, and donations from some individuals or

companies.

Keywords: Funding sources, higher education institutions, the Kingdom of Saudi Arabia,

for- American universities, qualitative approach.
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Abstract

Abstract: This study aimed to measure the degree to which young people practice the values of
citizenship in Saudi society, which were specified in: the value of equality, the value of freedom,
the value of participation in society, the value of social responsibility, the value of belonging
and children). The study relied on a sample social survey approach and a questionnaire to obtain
data. The field study was applied to a sample of students at Imam Muhammad bin Saud Islamic
University, amounting to (205 male and female students). The study concluded that the youth’s
estimates of the degree to which they achieved the five citizenship values was at a very high

level. , in its five dimensions.

Keywords: Saudi Youth, Citizenship, Equality, Belonging and Loyalty, Responsibility.
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Abstract

This study aimed to explore the level of the design thinking skills among students of the
College of Arts at King Saud University and Princess Nourah bint Abdulrahman University.
It also investigated the role of faculty members in enhancing students’ design thinking skills
and the reflection of mastering design thinking skills on students. The study followed the
descriptive analytic method. Data was collected via a questionnaire administered to (118)
faculty members. Additionally, (200) students from the Colleges of Arts responded in writing
to a number of questions pertaining to design thinking skills. The results revealed that faculty
members targeted students’ design thinking skills to a high level. The students displayed positive
attitudes toward the targeted design thinking skills. The study identified design thinking skills
in three dimensions: the reality of design thinking skills among students, the role of the faculty
member in enhancing students’ design thinking skills, and the reflection of mastering design
thinking skills on students. The study recommended that design thinking skills be employed in

education. These skills need to be enhanced by integrating them in curricula.

Keywords: design thinking, the College of Arts, King Saud University, Princess Nourah

bint Abdulrahman University.
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