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Abstract. This research explores how faculty training and development initiatives influence organizational 
performance within Kazakhstan’s higher education institutions. It further examines the mediating effect of 
AI adoption on this relationship.
A structured questionnaire was used as the primary method for data collection, with responses gathered 
from a sample of 218 employees working in higher education institutions across Kazakhstan.
The results indicate that AI adoption serves as an intermediary factor between training and development 
practices and organizational performance, confirming the proposed research model.
Additionally, the study introduces a theoretical framework based on Career Construction Theory to analyze 
AI adoption’s potential role in shaping organizational performance. By integrating both institutional and 
individual factors, this research provides deeper insights into the drivers of organizational performance.
Key words: training and development; AI adoption; organizational performance; Higher Education; Quan-
titative.

Introduction 

The last decade has been a time of rapid devel-
opment of artificial intelligence, especially in terms 
of its application in various fields. Bresnahan (2016) 
stated that the application of AI requires a complete 
restructuring of the organization, after which it can 
be considered as an information technology. This 
statement was based on a large amount of research 
and the fundamentals of AI implementation in this 
area. Mehr et al. (2017) noted some of the most im-
portant applications of artificial intelligence, such as 
process automation, knowledge management, fraud 
detection, etc. In this article, we are going to dis-
cuss the use of artificial intelligence, especially in 
universities, as well as consider training programs 
for the implementation of artificial intelligence. The 
introduction of AI is crucial not only for individual 
businesses, but also for the economy as a whole, as 
the pandemic has shown that AI expands interactive 
opportunities and accelerates processes (Madsen & 
Strulik, 2023). The use of artificial intelligence has 
helped companies more than initially expected. Vari-
ous empirical studies confirm this statement. Ac-

cording to McKinsey (2019), the adoption of AI is 
growing, and companies implementing AI in various 
departments are seeing huge revenue growth along 
with cost reductions. As companies compete for lead-
ership in the digital world, AI adoption has become a 
critical area for efficiency, innovation, and strategic 
decisions (Duan et al., 2019; Dwivedi et al., 2021; 
Knight, 2015). However, its implementation also 
requires structural changes, staff development, and 
ethical standards to fully realize its potential. It is im-
portant to understand the contribution of AI to orga-
nizational effectiveness in order to develop strategies 
to harness its potential and overcome its challenges. 
Recently, a growing body of research has focused on 
AI implementation across various sectors, including 
healthcare, manufacturing, smart homes, banking, 
programming, and more (Mehr et al., 2023). Howev-
er, due to its vast scope, many questions remain open 
for future researchers. For instance, existing litera-
ture does not sufficiently cover AI implementation in 
higher education institutions or justify the necessity 
of studying AI in this educational context.

Previous research has not given enough signifi-
cance to the variety of learning settings or the use 
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of AI in the learning process for students and educa-
tors. It can be argued that a significant gap in research 
is the lack of focus on AI integration in universities, 
despite its growing relevance in this field. Savickas 
(2005) proposed the “career construction theory” 
concept, which suggests that individual career devel-
opment is a process of adaptation between a person 
and a dynamic external world. Compared to other 
career theories, career construction theory helps stu-
dents adapt to the complex and evolving job market 
of the future and encourages a broader perspective on 
career development (Gao & Qiao, 2022).

Understanding how artificial intelligence is inte-
grated into the academic environment can enhance 
students’ preparedness to work with AI in companies 
in the future and improve learning outcomes.

For this study, we will conduct a survey among 
university faculty members to examine how training 
and development influences AI implementation, and 
its impact on organizational efficiency. The objective 
of this research is to analyze AI adoption in higher 
education institutions and develop effective recom-
mendations for its integration into the educational 
system.

Literature review

The potential success of an organization depends 
on its performance, which reflects its ability to effec-
tively implement strategies and achieve institutional 
objectives (Randeree and Al Youha, 2009). An orga-
nization’s performance is not only determined by its 
strategic implementation but also by its employees, 
who play a crucial role in driving its success. As the 
core of the organization, they collaborate to achieve 
institutional objectives, making their skills and adapt-
ability essential for overall effectiveness (Mukherjee 
et al., 2012).To enhance organizational performance, 
institutions must continuously adapt to technological 
advancements that optimize efficiency and decision-
making. One such transformative technology is arti-
ficial intelligence, which has the potential to stream-
line operations, improve analytical capabilities, and 
support employees in performing complex tasks. 

Many scholars have attempted to define the con-
cept of artificial intelligence. AI is a field of science 
dedicated to creating intelligent systems and software 
capable of analyzing information, learning, mak-
ing decisions, interacting with the environment, and 
performing complex tasks. The term “artificial intel-
ligence” was introduced by John McCarthy in 1956 
and refers to a branch of computer science aimed at 

developing technologies that simulate human think-
ing and behavior.

There have also been studies on the adoption of 
AI in organizations, primarily based on the TOE and 
TAM theories (Chatterjee S. 2021). In our literature 
review, we examined and analyzed the aforemen-
tioned studies. Among the leading research topics 
on AI implementation in organizations are: autono-
mous vehicles, big data analytics, robotics, and more 
(Jayanthi Radhakrishnan, Manojit Chattopadhyay, 
2020). We decided to contribute to this field by 
studying AI adoption in universities. Acemoglu and 
Restrepo (2018) emphasize that automation is trans-
forming the labor market by replacing routine tasks 
and creating new jobs that require advanced skills. 
In this context, education plays a critical role in the 
AI adaptation process. Brynjolfsson, Rock, and Sy-
verson (2018) argue that organizations investing in 
employee upskilling gain greater benefits from AI, as 
trained professionals adapt to new technologies more 
quickly and increase productivity.

T&D and AI adaption
The approach to employee training and develop-

ment has evolved significantly over time. While the 
early twentieth century focused on mass upskilling 
in batches, modern training emphasizes personalized 
and individualized learning tailored to specific needs 
(Souvik Maity, 2019).In some cases, firms can mini-
mize or even eliminate net training costs during ap-
prenticeships. This effectively reduces the marginal 
cost of training future skilled workers to near zero, 
particularly for specialized tasks (Muehlemann and 
Wolter, 2020; Wolter and Ryan, 2011). As a result, 
in countries with strong apprenticeship systems, such 
as Germany, labor costs for workers with AI-relat-
ed skills can be significantly lower when acquired 
through apprenticeship programs compared to con-
tinuous training or external hiring. Implementing 
structured training protocols not only helps firms fa-
miliarize themselves with new technologies but also 
enhances their digital innovation performance and 
productivity (Soetekouw & Angelopoulos, 2022). 
Addressing skill gaps through targeted training inter-
ventions is essential to preparing the workforce for 
AI-driven transformations. Research suggests that AI 
training should go beyond basic IT exposure and in-
clude advanced competencies such as machine learn-
ing, AI integration, and the ethical use of AI (Doi, 
2023).

H1: Training and development positively affects 
to AI adoption
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AI adoption and organizational effectiveness
Chatterjee et al. (2021) emphasize the transfor-

mative impact of AI on organizational processes, 
highlighting its role in enhancing efficiency and 
decision-making. One of AI’s key advantages is its 
ability to rapidly analyze vast datasets, allowing in-
stitutions to optimize operations, allocate resources 
effectively, and improve overall performance. By le-
veraging AI-driven insights, universities can enhance 
administrative processes, streamline academic man-
agement, and support data-driven decision-making. 

The adoption of business analytics further 
strengthens institutional performance by enabling 
accurate processing and analysis of data collected 
through various academic and operational activities 
(Akter et al., 2019a, b). Technological advancements 
have consistently been linked to improved organiza-
tional performance, with studies demonstrating that 
AI-driven tools contribute to higher efficiency and 
better strategic planning in various sectors, includ-
ing education (Marchiori et al., 2022; Mariani et al., 
2023; Parteka & Kordalska, 2023; Pillai & Srivas-
tava, 2023). 

Moreover, generative AI (GenAI) plays a crucial 
role in supporting institutional operations by provid-
ing stakeholders with real-time insights and automat-
ing routine tasks, thereby enhancing productivity and 
innovation (Chu, 2023; Wamba et al., 2023; Raj et al., 
2023). Research on AI applications such as ChatGPT 
also supports its positive impact on organizational 
performance, reinforcing the growing importance 
of AI integration in higher education management 
(Chu, 2023; De Smet et al., 2023).

Similarly, in higher education, Selwyn (2019) 
highlights that preparing students to work in AI-driv-
en environments enhances their competitiveness and 
adaptability in the job market. Moreover, AI contrib-
utes to overall organizational efficiency by accelerat-
ing data analysis and optimizing business processes 
(Davenport & Ronanki, 2018). Haefner et al. (2021) 
demonstrate that companies using AI in workforce 
management and business operations achieve higher 
productivity and greater employee satisfaction.

H2: AI adoption positively affects to Organiza-
tional Performance

Mediating role of AI between T&D and organi-
zational performance

AI plays a vital role throughout the entire training 
life cycle, from assessing training needs to delivering 
customized learning experiences, enabling learners 

to progress at their own pace while enhancing reten-
tion rates (Upadhyay & Khandelwal, 2019).

Despite the extensive research on this topic, sev-
eral gaps remain, particularly in understanding the 
long-term effects of AI on the labor market and the 
role of universities in training specialists capable of 
effectively working with these technologies. Future 
research should address these aspects to provide a 
deeper understanding of the mechanisms behind AI 
integration across different industries.

According to the “Career Construction” theory, 
the adaptation model in career development suggests 
that individuals differ in their readiness and ability 
(“adaptation resources” or “career adaptability”) to 
act in ways that align with changing environmental 
conditions. This raises the idea that AI adoption is 
perceived differently by individuals, but if they are 
properly prepared for these changes, it can lead to 
greater success. By providing adaptive learning envi-
ronments, AI ensures that training programs are tai-
lored to individual skill levels, enhancing knowledge 
acquisition and workforce readiness. This, in turn, 
facilitates a smoother transition of newly acquired 
skills into practical applications within the organiza-
tion, ultimately leading to improved operational ef-
ficiency and performance. As AI optimizes training 
methodologies and knowledge transfer, it acts as a 
crucial mediator, bridging the gap between training 
and development (T&D) efforts and measurable im-
provements in organizational performance.

H3: AI adoption mediates the relationship be-
tween T&D and Organizational Performance

Methodology

A total of 350 questionnaires were distributed 
among faculty members in natural sciences, math-
ematics, economics, and technology at leading na-
tional universities in Astana and Almaty. These cit-
ies serve as Kazakhstan’s main educational hubs. In 
total, we received 218 responses, of which 198 were 
used for analysis, while the remaining responses 
were excluded due to incomplete data or invalid an-
swers. The actual response rate was 56%.Among the 
respondents, 60.7% were women, while 39.3% were 
men. The age distribution of the respondents was as 
follows: 5% were between 20-24 years old, 34.3% 
were between 25-29 years old, 18.2% were between 
30-39 years old, 25.1% were between 40-49 years 
old, and 17.4% were over 50 years old. Their work 
experience ranged from one to twenty years.
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Figure 1 – Research Framework

Measures
The measurement for each construct was taken 

from previously validated sources. All constructs 
were assessed using a Likert scale ranging from 
“strongly disagree” to “strongly agree.”

T&D 
Training aims to equip individuals with the 

knowledge, skills, and mindset required to carry 
out job-related tasks effectively, with the primary 
goal of directly enhancing job performance. (True-
love, 1992: 273) The questions for Training and 
Development were adapted from Gertner & Nol-
len (1989) and consisted of five items. An example 
question is: “Training is considered a way to im-
prove productivity.” The Cronbach’s alpha for this 
scale was 0.83.

AI adoption
AI adoption is the process of “integration of new 

and diverse knowledge through the creation…of new 
capabilities, technologies and training programmes” 
(Ashok et al., 2016, p. 1008). The AI construct was 

adapted from Wang et al. (2016), with an example 
question: “The management of our organization is 
likely to invest in AI technology implementation.” 
The Cronbach’s alpha for this scale was 0.91.

Organizational performance
The final variable, Organizational perfor-

mance (OE), was taken from Deshpande et al. and 
Drew (1993) and consisted of five items. Organiza-
tional performance refers to an organization’s abil-
ity to efficiently accomplish its objectives and fulfill 
its strategic goal (Selden & Sowa, 2004), with each 
item beginning with the phrase: “Compared to our 
main competitors...” The Cronbach’s alpha for this 
scale was 0.89. An example item is: “Compared to 
our main competitors, our organization is growing 
faster.”

For data analysis, SmartPLS 4.0 and the PLS-
SEM model were used. The choice of this software 
was based on its widespread use and preference as a 
method for structural equation modeling. As a result, 
we got the following model:

Figure 2 – Research Model

The mean values, Cronbach’s alpha, and standard 
deviation for each question were also calculated. 

The Cronbach’s alpha values, as a measure of re-
liability, were all above the recommended threshold 
of 0.7. Additionally, the mean values were above 0.6.

Additionally, to analyze our research model, we 
employed the bootstrapping technique to test the hy-
potheses of mediated moderation, using 5,000 resam-
pling bootstrap samples.

Results

Reliability and validity
To test the measurement model, we tested reli-

ability, convergent validity, and discriminant valid-
ity. The reliability of each design was assessed us-

ing the Cronbach’s alpha coefficient, which ranged 
from 0.83 to 0.91, which exceeds the recommended 
threshold of 0.7 (Nunnally & Bernstein, 1967). For 
further reliability testing, composite reliability (CR) 
was also calculated, and all values ranged from 0.86 
to 0.93, which exceeds the minimum threshold of 
0.7. Convergent validity was verified using the meth-
od proposed by Fornell and Larker (1981), which 
requires that the mean extracted variance (AVE) be 
greater than 0.50. Our results confirm that all AVE 
have reached this threshold. To test discriminant 
validity, we used the Fornell and Larker criterion 
(1981), which requires that the square root of AVE 
exceed the correlations of the construct. Our results 
show that this criterion was met, which confirms the 
discriminant validity.
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 Table 1 – Latent variable correlation matrix, internal consistency and average variance extracted

Note:t-values > 1.65* (p < 0.1); t-values > 1.96** (p < 0.05); t-values > 2.57*** (p < 0.001)

Research results validated both suggested hypoth-
eses, affirming that training is a determining variable 
in the AI implementation process and AI itself has a 
positive influence on organizational performance. In 
order to determine the statistical significance of the 

variable relationships, p-values were utilized. As the 
p-values obtained were less than the standard cutoff 
value of 0.05, the findings show that the observed ef-
fects are statistically significant and thus validate the 
hypothesized hypotheses.

Table 2 – Testing mediation

Note: t-values > 1.65* (p < 0.1); t-values > 1.96** (p < 0.05); t-values > 2.57*** (p < 0.001)

To begin with, evidence showed that training was 
one of the main determinants of AI adoption success 
(β = 10.803, p < 0.05). That is, the more students and 
staff are trained on matters related to AI, the better 
and easier such technologies are adopted into orga-
nizational procedures. Well-trained users adapt more 
quickly to new tools, enhancing the overall digital 
maturity of the organization.

Second, the analysis revealed that AI implemen-
tation has a significant positive impact on organi-
zational performance (β = 6.88, p < 0.05). Organi-
zations that adopt AI optimize processes, accelerate 
data processing, and improve decision-making, ulti-
mately leading to increased productivity and better 
overall performance.

Additional calculations confirmed the reliability 
of the scales used: Cronbach’s alpha for all indica-

tors exceeded 0.7, indicating a high level of internal 
consistency in the data.

Furthermore, significant positive correlations 
were identified between the key variables, support-
ing the logical relationships within the model. The p-
values were all below 0.05, confirming the statistical 
significance of the findings.

Discussion and Conclusion
Our empirical results confirm the role of learn-

ing in ensuring the successful implementation of 
artificial intelligence (AI) and its beneficial impact 
on organizational effectiveness. Our results showed 
that the acquisition of AI-related skills by employ-
ees makes it possible to successfully implement such 
technologies in organizational practice, which is con-
sistent with the literature (Wamba S.F., 2022).
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Based on the theory of career building (Savickas, 
2005), the study provides an improved understand-
ing of the process of the proposed model. The mod-
el serves to explain how training affects employees’ 
adaptability to technological progress, i.e. AI, and how 
this affects organizational effectiveness in general. By 
integrating these theoretical observations, our research 
complements both academic science and practice, em-
phasizing the need for continuous professional devel-
opment in the age of digitalization. Our research has 
established, firstly, that learning is at the heart of effec-
tive AI implementation. These results are consistent 
with the literature, which emphasizes that employ-
ees should be provided with the necessary skills and 
knowledge to successfully collaborate with AI tech-
nologies (Sidhu, G. S., et al, 2024). Moreover, contin-
uous learning promotes flexibility, which ensures that 
employees can easily integrate AI into organizational 
processes. Secondly, we found that the introduction of 
AI significantly improves organizational productivity, 
which is consistent with what is observed in the litera-
ture. This means that organizations using AI are able 
to automate processes, achieve improved decision-
making and greater overall efficiency. Therefore, we 
conclude that the introduction of AI mediates the link 
between learning and organizational effectiveness, al-
lowing organizations to transform acquired opportuni-
ties into measurable productivity gains and sustainable 
competitive advantages.

Practical implications
This research emphasizes the practical advan-

tages of AI incorporation in training and develop-
ment for the purpose of improving organizational 
efficiency, particularly in universities. AI has the po-
tential to render education processes more effective 

through the automation of administrative processes, 
customization of learning, and improvement of data-
based decision-making. AI also prepares the faculty 
and students with future job market skills in AI that 
render them more competitive. Besides, AI simpli-
fies operations by automating routine processes so 
that staff can concentrate on more value-added tasks. 
Its scalability enables quality education for everyone, 
while its flexibility positions institutions to be future-
proof and innovative. Through the strategic adoption 
of AI, organizations are able to enhance productivity, 
efficiency, as well as long-term success.

Limitations and future research
As this research had certain limitations, for ex-

ample, the sample, the narrow focus of the research, 
and being only in the Kazakhstani context, future re-
search needs to aim at more than a single school or 
move into other sectors like healthcare, schools, and 
other business organizations.Our study serves ap-
plied use by validating current theory and empirical 
findings. Additionally, confirming the mediating role 
of AI provides valuable insights into its influence on 
various individual theories and business practices. 
This study enhances the understanding of AI adop-
tion and broadens opportunities for further research 
with additional variables.

However, it would be interesting to conduct fu-
ture studies in different settings with an expanded 
scope. Moreover, since all survey questions were 
self-collected and adapted, there is a potential meth-
odological bias. Additionally, the data was gathered 
from a single university in one city, which may in-
troduce sampling bias. Therefore, future research 
should aim for a broader dataset to ensure more com-
prehensive and generalizable findings.
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