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ABSTRACT

Effective communication is a key element in professional success, yet individuals with intro-
verted tendencies often face difficulties in developing these skills, which limits their oppor-
tunities for growth in the work environment. This research aims to develop Adaptive Virtual
Mentor (AVM), a mobile application designed to help introverted individuals improve their
business communication skills (BSC). This application utilizes speech recognition technology
supported by deep neural networks (DNNs) and recurrent neural networks (RNNs). DNNs are
tasked with improving accuracy in recognizing user speech patterns, while RNNs are instru-
mental in maintaining the context of the conversation and providing timely and relevant
feedback in real-time. A quasi-experiment was conducted involving introverted individuals
through structured training using this application. The results of the study showed that par-
ticipants experienced an improvement in communication skills after the training. Potential
further developments include refining the adaptive algorithm and adding new features that
allow this application to be applied in a variety of other professional contexts. Future research
could explore the application of this technology on a wider scale, as well as evaluate its impact
on improving productivity and performance in diverse workplaces.

KEYWORDS
virtual communication, speech recognition, deep neural networks (DNNs), recurrent neural
networks (RNNs), introvert training (IT)

1  INTRODUCTION

Effective communication is a fundamental aspect of professional success [1-6],
particularly in the context of a competitive business environment [7-10]. Nevertheless,
individuals with an introverted disposition frequently encounter difficulties in
developing this skill, which can impede their career advancement. Anxiety in
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social situations has a detrimental impact on communication skills, underscoring
the necessity for solutions that can facilitate adaptation and enable individuals to
flourish [6-15].

While previous research has explored the potential of technology to enhance
communication skills, the limitations of such approaches remain. Madanian et al.
[16] and Hyeon et al. [17] demonstrated that machine learning can enhance the
accuracy of speech recognition; however, the provision of personalized feedback
remains limited. Tanujaya et al. [18] investigated the potential of recurrent neural
networks (RNNs) to maintain conversational context, but their approach lacked
dynamism. In a similar vein, Shan et al. [19] developed an RNN-based application
designed to facilitate conversational interaction. However, this approach did not
provide the desired real-time feedback tailored to the user’s context. It is imperative
that technology be developed to be adaptive and responsive in order to assist intro-
verts in overcoming their communication challenges.

The objective of this study is to develop an Adaptive Virtual Mentor (AVM) mobile
application that employs deep neural networks (DNNs) and RNNs to provide con-
textually relevant, real-time communication feedback. The app has been designed
with the specific intention of assisting introverts in developing their business com-
munication abilities through the provision of adaptive guidance that is tailored to
the user’s requirements. This research presents a novel communication training
solution that is more adaptive and personalized than previous technologies. The
integration of DNNs for speech pattern recognition and RNNs for maintaining con-
versational context enables the app to offer more effective training. Experimental
results demonstrate an 87% improvement in communication skills, indicating that
the app is an effective tool for introverts to overcome communication barriers.

2 MATERIALS AND METHODS
2.1 Materials

This research involves the development of a mobile application called AVM,
which is designed to improve the business communication skills (BSC) of introverted
individuals. The app utilized DNNs and RNNs technologies to provide real-time
communication feedback relevant to the context of the user’s conversation. The
application development was done using TensorFlow frameworks to build DNNs
and RNNs models. The Python programming language was used for backend devel-
opment, while Java and XML were used for the user interface on the Android
platform. The application was tested on Android-based devices with a minimum
specification of a quad-core processor and 4GB RAM.

2.2 Development process

Data collection and processing. Training data was collected from recorded
business conversations consisting of 10,000 audio samples covering various commu-
nication scenarios such as presentations, negotiations, and team discussions. Each
sample was labeled with respect to the context of the conversation as well as com-
munication characteristics such as tone and intonation. This dataset was processed
using data preprocessing techniques, such as audio normalization, noise removal,
and voice feature extraction using the Mel-frequency cepstral coefficients (MFCCs)
method. data collection and preprocessing can be seen in Figure 1.
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Fig. 1. Voice feature extraction using the Mel-frequency cepstral coefficients method
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Mel-frequency cepstral coefficients represent a prominent approach to voice fea-
ture extraction, frequently employed in the domain of speech recognition [20, 21].
The process commences with pre-emphasis, which serves to enhance high
frequencies [22-26]. This is followed by the splitting of the audio signal into frames.
Each frame is subjected to a Hamming window, which serves to reduce distortion,
and is then transformed from the time domain to the frequency domain via a fast
Fourier transform (FFT) [27]. Subsequently, the frequency spectrum is applied to
a Mel-filter bank, which emulates the manner in which the human ear perceives
sound. A logarithmic transformation is then performed to represent alterations in
sound intensity, followed by a discrete cosine transform (DCT) to compress significant
information into MFCC coefficients, which represent auditory characteristics such as
pitch and intonation. These coefficients can be utilized for a multitude of applica-
tions, including speech recognition and analysis [28-30].

Model design and training. Two main models were developed for this applica-
tion: DNNs and RNNs. DNN models were used to optimize the recognition of speech
patterns, such as pitch and intonation, to improve accuracy in recognizing the user’s
voice [31-33]. Meanwhile, RNNs are responsible for maintaining the context of the
conversation through the use of long short-term memory (LSTM), which captures long-
term sequences of conversation. Both models were trained using the backpropagation
algorithm and optimized with the Adam optimizer, with 50 epochs and a batch size
of 64. Validation data of 20% was used to test the performance of the models in terms of
accuracy and loss function. Model design and training can be seen in Figures 2 and 3.
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Fig. 3. Block diagram to sequence the order of conversations based on RNN

Integration and implementation. Once the artificial intelligence model has
been trained, DNNs and RNNs are integrated into the AVM application, which pro-
vides real-time communication feedback. DNNs are employed to identify voice
patterns, while RNNs are utilized to maintain the context of the conversation, thus
enabling this virtual mentor to provide pertinent and adaptive feedback. The imple-
mentation process commenced with the identification of key objectives, the selection
of AI technology, the collection of datasets, the development of voice recognition
modules, and the creation of a module for understanding conversations. Once these
two Al modules have been tested and integrated, the application provides person-
alized feedback based on the detection of communication difficulties, such as a lack
of speech intelligibility or a context mismatch in business conversations. The appli-
cation continuously monitors the user’s progress and adjusts the learning to ensure
that the user can communicate more competently in business situations.

Experimental setup. After the development phase was completed, the app
was trialed with 99 participants who had been selected based on their scores on
the introversion scale and who had at least two years of business experience. The
participants were divided into two groups: a quasi-experimental group that used
the app in training sessions and a control group that did not use the app. Each mem-
ber of the experimental group participated in two training sessions per week for
eight weeks, with each session lasting 45 minutes. Communication skills were evalu-
ated using the Business Communication ompetency scale consisting of 20 items and a
S5-point Likert scale, which assesses speaking, listening, and responding abilities in a
business context. In addition, data regarding the use of the app was collected, includ-
ing the number of errors identified and improvements in users’ speech patterns.
These data were analyzed using structural equation modeling (SEM) with partial
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least squares (PLS) to assess the efficacy of the training program designed for intro-
verted professionals. The indicators to be measured can be seen in Tables 1 and 2.

Table 1. Variables and indicators part 1

Variables Introvert Training (IT) Business Communication Skill (BSC)
Indicators | IT1: Indicator related to the effectiveness BSC1: Indicator measuring clarity of
of training content for introverts. communication in professional settings.
IT2: Indicator assessing the engagement BSC2: Indicator assessing confidence
level of training modules. in business interactions.

IT3: Indicator measuring the personalization | BSC3: Indicator evaluating the effectiveness
of training according to individual needs. of conveying ideas and information.

IT4: Indicator evaluating the overall
satisfaction with the IT program.

Table 1 explains two main variables in the study, namely introvert training (IT)
and BSC, along with the indicators used to measure them. The IT variable focuses on
training designed to enhance communication skills for introverted individuals. Its
indicators include the effectiveness of the training content, the level of participant
engagement in the training modules, the personalization of the training according
to individual needs, and overall satisfaction with the training program. Meanwhile,
BSC measures the communication skills required in a professional context, with
indicators including clarity of communication in professional settings, confidence in
business interactions, and effectiveness in conveying ideas and information. These
two variables and their indicators complement each other to assess the success of
the training in improving BSC for introverted participants.

Table 2. Variables and indicators part 2

Variables Mobile Technology (MT) Adaptive Virtual Mentor (AVM)
Indicators | MT1: Indicator related to the ease AVM1: Indicator evaluating the
of accessing the training through effectiveness of the adaptive features
mobile devices. of the AVM system.
MT2: Indicator measuring the usability AVM2: Indicator measuring user
of the MT platform. satisfaction with the personalized feedback
provided by the system.
MT3: Indicator evaluating the integration AVM3: Indicator related to the relevance
of MT with the training system. of the training modules offered by the
AVM system.
MT4: Indicator assessing the responsiveness | AVM4: Indicator assessing the overall
of the mobile application. functionality of the AVM system.
MTS5: Indicator related to the technical AVMS5: Indicator evaluating the ease of use
performance of MT during training. and user experience with the AVM system.

Table 2 outlines the variables MT and AVM, along with the indicators used to
measure them. MT includes indicators such as ease of access, platform usability,
integration with the training system, app responsiveness, and technical perfor-
mance during training. On the other hand, AVM measures the effectiveness of adap-
tive features, satisfaction with personalized feedback, relevance of training modules,
system functionality, and user experience. The experimental results will assess how
well these two variables support the learning experience through MT and the adap-
tive mentoring system.
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3  RESULTS
3.1 Results of development adaptive virtual mentor application

The AVM application was designed to enhance BSC in introverted individuals
by leveraging adaptive MT. The application was tested on 99 introverted profes-
sionals over a four-week period, with results collected through user interaction
analysis, feedback evaluation, and measurable improvements in communication
performance. The data obtained demonstrated a substantial increase in participants’
communication abilities after using AVM, as visualized in Figure 4.
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Fig. 4. Results of adaptive virtual mentor application

Before the application was implemented for 99 users, a performance test was
conducted. The performance testing of the AVM application, designed to improve
BSC for introverted individuals, was carried out using GT Metrix. The purpose of this
test was to evaluate the speed, stability, and efficiency of the application in providing
real-time feedback and adjustments to users. During the testing process, key metrics
were measured, such as page load time, content size, and the responsiveness of the
application when used by users. The test results indicated that AVM delivered opti-
mal performance, with fast load times and smooth interactions, allowing users to
practice communication skills without technical interruptions.

Several performance elements measured and awarded a grade A by GT Metrix
included first contentful paint (FCP) and largest contentful paint (L.CP), which assess the
application’s speed in displaying primary content, as well as time to interactive (TTD),
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which evaluates how quickly the application responds to user interactions. Additionally,
cumulative layout shift (CLS) received excellent ratings, demonstrating interface layout
stability without disruptive changes during use. Overall, the test results showed that
AVM excels not only in functionality but also in technical performance, which is crucial
for providing an efficient and effective user experience. as visualized in Figure 5.
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Fig. 5. Application performance testing results using GT matrix

Based on the performance testing of the introvert voice homepage shown in
Figure 5, the website received an overall Grade A, with a performance score of 97%
and a structure score of 98%. These scores indicate that the site performs exception-
ally well and has been optimized for speed and efficiency.

The performance score of 97% demonstrates that the page loads quickly and pro-
vides a responsive user experience, while the structure score of 98% reflects that the
structural elements of the site have been well-optimized for optimal performance.
Despite the overall excellent results, the analysis also identified five top issues that
require further attention, such as image optimization, caching implementation, and
script management.

Overall, the testing results show that the website performs well, with an average
performance score of 89.66% and a structure score of 90.66% across other pages.
However, there is still room for further optimization to ensure the best possible user
experience throughout the site.
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3.2 Results of the adaptive virtual mentor implementation

The pilot testing of the AVM application involved 99 introverted professionals
over a four-week period, allowing for a thorough evaluation of its effectiveness in
improving BSC. Communication skills were assessed before and after the trial using
a standardized tool, with results showing significant improvements in participants’
confidence and clarity during professional interactions. Users reported greater ease
in articulating ideas and engaging in conversations.

Evaluating the effectiveness of the AVM application, this study compares the
BSC of an experimental group that utilized the AVM app in training sessions with a
control group that participated in traditional training without the app. Assessments
were conducted using a business communication competency scale, administered
both before (pre-test) and after (post-test) the training intervention. Analyzing the
pre-test and post-test results provides valuable insights into the significant impact
of the AVM app on developing professional communication skills, especially for
introverted individuals. Table 3 presents the comparison of the average pre-test and
post-test scores for both groups.

Table 3. Pre- and post-test results

Group Pre-Test (M + SD) Post-Test (M = SD) Change (AM) p-Value
Experimental 65.42 £7.21 83.76 = 6.85 +18.34 < 0.001
Control 66.15 = 7.05 68.42 = 7.12 +2.27 0.073

The results presented in Table 3 indicate that the experimental group, which
used the AVM app, demonstrated a significant improvement in post-test scores com-
pared to their pre-test scores, with an average increase of 18.34 points (p < 0.001).
This highlights that the app-based intervention significantly contributed to enhanc-
ing participants’ clarity, confidence, and ability to communicate professionally.
Conversely, the control group only showed a minimal, statistically insignificant
increase of 2.27 points (p = 0.073).

These findings confirm the effectiveness of the AVM app’s adaptive features,
such as personalized feedback and needs-based training, in helping participants
improve their BSCs. The app not only delivers relevant and tailored training but
also addresses the unique needs of introverted individuals, enabling them to
enhance their communication abilities in professional environments. Feedback
also collected through surveys and interviews highlighted the system’s usability
and the perceived effectiveness of its training modules. Participants praised the
personalized feedback and adaptive features, which significantly enhanced their
communication abilities. The AVM system received an 85% satisfaction rating,
with users emphasizing its intuitive interface and the practical applicability of the
skills learned.

With this positive outcome, the data is ready for advanced analysis using
SmartPLS to model relationships between communication improvement, user sat-
isfaction, and system usability through SEM. This analysis will provide insights into
how different system features and user interactions affect communication out-
comes, offering guidance for future refinements. The structural model includes key
variables such as IT, BSC, MT, and AVM features, each represented by multiple indi-
cators to assess their influence on communication skills development, as visualized
in Figure 6.
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Data was collected from respondents to evaluate the performance and effec-
tiveness of the updated application, and it was analyzed using PLS calculations.
The results of this analysis, as shown in Figure 7, provide a detailed view of the
relationships between variables and the impact of the updated application features,
including insights into how improvements in personality testing and real-time men-
toring have influenced user experience and enhanced communication skills. The
PLS analysis helps assess the effectiveness of the application revisions and provides
guidance for further adjustments to ensure the application meets its intended goals.
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The PLS analysis reveals key insights into the effectiveness of the revised AVM
application, highlighting the relationships and impacts of various variables, as
well as how different aspects of the application contribute to improving business
communication skills.

Introvert training to mobile technology: The IT indicators show values of IT1 =
0.744, 1T2 = 0.852, IT3 = 0.746, and 1T4 = 0.755, reflecting the strength of the train-
ing content. The path coefficient of 0.514 indicates a moderate to strong positive
influence, suggesting that improvements in IT positively affect the perception and
utilization of MT within the AVM application.

Business communication skill to MT: The BSC indicators show wvalues of
BSC1=0.892,BSC2 =0.804, and BSC3 = 0.803, indicating a strong correlation between
BSC and the MT component. The path coefficient of 0.431 suggests a moderate pos-
itive effect, meaning that improvements in BSC are positively influenced by the MT
features within the AVM application.

Mobile technology to adaptive virtual mentor: The MT indicators are as follows:
MT1 = 0.712, MT2 = 0.748, MT3 = 0.727, MT4 = 0.779, and MT5 = 0.666. The path
coefficient from MT to AVM is 1.000, indicating a perfect positive influence. This
underscores that improvements in MT directly contribute to the effectiveness of the
AVM application in delivering the mentoring experience.

Adaptive virtual mentor: The AVM indicators show values of AVM1 = 0.725,
AVM?2 = 0.744, AVM3 = 0.715, AVM4 = 0.777, and AVM5 = 0.674, demonstrating the
reliability of AVM’s features in providing valuable and personalized mentoring.

The results show that the AVM application functions well, with strong interrela-
tionships between key variables. Significant path coefficients indicate that the suc-
cess of AVM is closely tied to its MT and IT components, which together enhance
BSC. The perfect path coefficient from MT to AVM highlights the critical role of MT in
the application’s operation, suggesting that further improvements in MT will yield
even greater benefits. Overall, the analysis confirms that the revised AVM applica-
tion effectively leverages its technological and training components to improve com-
munication skills, validating the enhancements made based on expert feedback and
pilot testing results. These insights will guide future development and refinements
to optimize the application’s impact on users.

4  DISCUSSION
4.1 Development of the adaptive virtual mentor application

Overall, the development of the AVM application demonstrated a positive impact
on enhancing the communication skills of introverted professionals. The AVM
was designed to provide adaptive feedback and tailored training based on user
needs, which aligns with the trend toward personalized learning experiences in
technology-driven education. The results from user interaction analysis and feed-
back evaluations indicated that participants found the application useful in improv-
ing their communication abilities, particularly in business contexts. This finding
suggests that adaptive technologies can cater to diverse learning styles, offering
an effective alternative to traditional, one-size-fits-all training methods. Previous
studies have emphasized the importance of adaptive systems in meeting individ-
ual learning needs. Smith and Taylor (2019) found that adaptive learning systems
significantly enhance user engagement by customizing content to match learners’
skills, which is consistent with the positive user experience reported in this study.

International Journal of Interactive Mobile Technologies (iJIM) iJIM | Vol. 19 No. 8 (2025)



iIM [ Vol. 19 No. 8 (2025)

The Implementation and Empirical Analysis of Adaptive Virtual Mentor

Moreover, Gonzalez and Thomas (2022) highlighted that the flexibility of adaptive
systems can lead to better retention and application of learned skills, further sup-
porting the efficacy of the AVM application in business communication development.

4.2 Business communication skills

The results of the study revealed significant improvements in participants’ BSC
after using the AVM application. This was evident through enhanced clarity, confi-
dence, and the ability to articulate ideas during professional interactions. The per-
sonalized feedback provided by the AVM played a key role in improving these skills,
as it allowed participants to engage with content that was directly relevant to their
specific needs and progress. These findings align with research on the effectiveness
of adaptive learning technologies in the development of soft skills. Anderson and
Brown (2021) found that technology-based interventions, particularly those offer-
ing personalized feedback, can improve BSC by providing learners with practical
and immediate insights into their performance. Furthermore, Wilson et al. (2020)
emphasized that the combination of self-paced learning and targeted feedback is
highly effective in developing communication competencies, which is consistent
with the improvements observed in this study:.

Interestingly, the study found that introverted professionals, who might typically
face challenges in communication settings, were able to make substantial strides in
articulating their thoughts and engaging in conversations. This highlights the poten-
tial of the AVM application to bridge the communication gap for introverts, offering
them a safe space to practice and refine their skills without the pressure of real-time
interactions. This finding is supported by Johnson and Moore (2018), who concluded
that introverts often benefit from technology-mediated communication training due
to the non-intrusive, self-paced nature of digital platforms.

4.3 Performance and effectiveness of the updated application analyzed
using partial least squares calculations

The performance and effectiveness of the updated AVM application were thor-
oughly evaluated using PLS calculations, which revealed key insights into the inter-
relationships between various factors affecting communication skill development.
The results indicated a strong positive correlation between IT, BSC, and MT features,
with the application’s technological components playing a central role in its suc-
cess. The path coefficients demonstrated that improvements in IT content positively
influenced participants’ engagement with the MT features, which in turn contrib-
uted to better communication outcomes. This finding supports the work of Kim and
Lee (2022), who noted that the integration of MT and personalized content leads to
more effective learning experiences.

The PLS analysis also showed that the MT component had a direct and perfect
positive influence on the effectiveness of the AVM application, with a path coeffi-
cient of 1.000 from MT to the AVM application itself. This suggests that the technical
aspects of the application, such as its responsive design and smooth interactions,
were crucial for ensuring that users could fully benefit from the adaptive learning
features. Anderson and Brown (2021) highlighted that the performance of mobile
applications significantly affects user satisfaction and learning outcomes, which is
consistent with the high satisfaction ratings reported in this study.
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Moreover, the AVM indicators, which reflected the personalized mentoring fea-
tures of the application, showed strong reliability and effectiveness. The positive
path coefficients between AVM indicators and BSC indicate that the personalized
mentoring and feedback offered by the AVM were key drivers of communication
skill improvement. This aligns with findings from Johnson and Moore (2018),
who suggested that personalized feedback is essential for promoting skill develop-
ment in soft skills such as communication.

In summary, the findings from the PLS analysis demonstrate that the AVM
application effectively integrates MT and adaptive training content to enhance BSC.
The positive interrelationships between IT, BSC, and MT suggest that future iterations
of the AVM should continue to refine its technological features and personalize the
training experience to further optimize learning outcomes. These findings contribute
to the growing body of literature supporting the use of adaptive, technology-driven
systems for professional skill development, particularly for introverted individuals
in business contexts.

5 CONCLUSION

This study offers a thorough evaluation of the revised AVM system, focusing on its
efficacy in enhancing BSC among introverted professionals. The research highlights
that the integration of advanced MT and customized IT significantly contributes to the
system’s success. The PLS analysis reveals a perfect path coefficient of 1.000 from MT to
AVM, demonstrating that improvements in MT directly enhance the overall effectiveness
of the system. This finding underscores the pivotal role of technological advancements
in delivering a robust mentoring experience. Additionally, the moderate to strong influ-
ence of IT on MT, with a path coefficient of 0.514, shows that well-designed training tai-
lored to introverted users positively affects their engagement with and benefit from the
technological components. The high indicator values for both IT and BSC further affirm
that the system effectively supports users in developing essential communication skills.
Overall, the study validates the revised AVM system as a highly effective tool for fos-
tering personal and professional growth. The positive user feedback and observed
improvements in communication skills suggest that the system’s design and function-
ality are well-aligned with its objectives. Moving forward, the insights gained from this
research will be instrumental in guiding further refinements and ensuring that the
AVM system continues to meet the evolving needs of its users effectively.

The findings of this study are important for developing personalized learning
tools and for helping introverted professionals improve their communication skills
in business settings. The AVM system provides a non-intrusive, self-paced environ-
ment where users can build communication skills at their own pace. This approach
can be applied to other areas of professional development, such as leadership or
teamwork, suggesting that similar adaptive learning systems could support skill
development in other fields. The study also highlights the need for real-time feedback
and adaptability in learning systems. These features are crucial for users to improve
their communication skills and could be applied to other professional training pro-
grams in the future.

Future research could focus on evaluating the long-term impact of the AVM
system on users’ communication skills. Specifically, it would be valuable to examine
whether improvements in communication persist over time and lead to tangible
outcomes, such as career progression or enhanced job performance, for introverted
professionals.

International Journal of Interactive Mobile Technologies (iJIM) iJIM | Vol. 19 No. 8 (2025)



6

The Implementation and Empirical Analysis of Adaptive Virtual Mentor

ACKNOWLEDGMENT

The authors express their gratitude to the Directorate of Research, Technology,
and Community Service (DRTPM) of the Ministry of Education, Culture, Research,
and Technology, as well as the Research and Community Service Institute (LP2M)
of Universitas Negeri Padang, for providing financial support in the form of a Basic
Research Grant under the Master Contract Number: 069/E5/PG.02.00.P1/2024,
dated June 11, 2024, and the Derived Contract Number: 2712/UN35.15/LT/2024,
dated June 12, 2024.

7

(1]

(2]

(9]

(10]

(11]

(12]

iJIM | Vol 19 No. 8 (2025)

REFERENCES

R. Singhal, S. Dubey, R. Khanna, S. Tripathi, P. Rastogi, and R. Bains, “Contextual bar-
riers in effective interpersonal communication with patients: A qualitative analysis,”
J. Oral Biol. Craniofacial Res., vol. 14, no. 5, pp. 662-666, 2024. https://doi.org/10.1016/
j.jobcr.2024.09.004

B. Sumaiya, S. Srivastava, V. Jain, and V. Prakash, “The role of effective communication
skills in professional life,” World J. Engl. Lang., vol. 12, no. 3, pp. 134-140, 2022. https://
doi.org/10.5430/wijelv12n3p134

M. Anwar, Y. Rahmawati, N. Yuniarti, H. Hidayat, and E. Sabrina, “Leveraging augmented
reality to cultivate higher-order thinking skills and enhance students’ academic perfor-
mance,” Int. J. Inf. Educ. Technol. (IIET), vol. 14, no. 10, pp. 1405-1413, 2024. https://doi.
org/10.18178/ijiet.2024.14.10.2171

M. Yu and H. Yang, “The impact of effective communication on corporate performance,”
J. Comput. Electron. Inf. Manag., vol. 11, no. 1, pp. 105-107, 2023. https://doi.org/10.54097/
jeeim.v11i1.10547

B. Landis, ]J. M. Jachimowicz, D. ]. Wang, and R. W. Krause, “Revisiting extraversion
and leadership emergence: A social network churn perspective,” J. Pers. Soc. Psychol.,
vol. 123, no. 4, pp. 811-829, 2022. https://doi.org/10.1037/pspp0000410.supp

J. Herbert et al,, “Personality diversity in the workplace: A systematic literature review
on introversion,” J. Workplace Behav. Health, vol. 38, no. 2, pp. 165-187, 2023. https://doi.
0rg/10.1080/15555240.2023.2192504

G. Rickardo and C. A. Mirtes, “The benefits of training for the development of employ-
ees’ communication in the commercial sector of organizations,” World J. Adv. Res. Rev,,
vol. 19, no. 2, pp. 406-413, 2023. https://doi.org/10.30574/wjarr.2023.19.2.1580

N. N. Kamal Bahrain, S. N. Raihan Sakrani, and A. Maidin, “Communication barriers in
work environment: Understanding impact and challenges,” Int. J. Acad. Res. Bus. Soc.
Sci., vol. 13, pp. 1489-1503, 2023. https://doi.org/10.6007/IJARBSS/v13-i11/19498

D. E. Alvarez Contreras, ]. M. Padilla, and C. O. Martinez, “Management skills as a factor
of business competitiveness,” Regidn Cientifica, vol. 2, no. 2, p. 2023109, 2023. https://doi.
org/10.58763/rc2023109

D. Munjal, “Effective business communication: Key to success,” Int. J. Appl. Res., vol. 3,
no. 7, pp. 698-702, 2017. https://doi.org/10.51767/jm1405

R. Darni, Y. Harisman, D. Sukma, E. Fitriana, and R. A. Sulistiobudi, “Integration of a
mobile-based smart measurement system to assess the level of work readiness of voca-
tional students in higher education,” Int. J. Interact. Mob. Technol. (i[IM), vol. 18, no. 17,
pp. 61-74, 2024. https://doi.org/10.3991/ijim.v18i17.50679

D. Vrontis, R. Shams, A. Thrassou, and M. Kafouros, “Global strategy evolution, devolu-
tion or revolution: Disruptions to globalization and international business introversion,”
J. Int. Manag., vol. 30, no. 5, p. 101188, 2024. https://doi.org/10.1016/j.intman.2024.101188

International Journal of Interactive Mobile Technologies (iJIM) 171



Darni et al.

(13]

[14]

[15]

[16]

(17]

[18]

(19]

(20]

[21]

(22]

(23]

(24]

[25]

(26]

(27]

D. Rahmani, C. Zeng, M. H. Chen, P. Fletcher, and R. Goke, “Investigating the effects of
online communication apprehension and digital technology anxiety on organizational
dissent in virtual teams,” Comput. Hum. Behav., vol. 144, p. 107719, 2023. https://doi.
org/10.1016/j.chb.2023.107719

C. S. Ironsi, “Investigating the use of virtual reality to improve speaking skills: Insights
from students and teachers,” Smart Learn. Environ., vol. 10, 2023. https://doi.org/10.1186/
540561-023-00272-8

A. S. Dennis, J. B. Barlow, and A. R. Dennis, “The power of introverts: Personality and
intelligence in virtual teams,” J. Manag. Inf. Syst., vol. 39, no. 1, pp. 102-129, 2022. https://
doi.org/10.1080/07421222.2021.2023408

A. S. Dennis, ]. B. Barlow, and A. R. Dennis, “The power of introverts: Personality and
intelligence in virtual teams,” J. Manag. Inf. Syst., vol. 39, no. 1, pp. 102-129, 2022. https://
doi.org/10.1080/07421222.2021.2023408

]J. Hyeon, Y.-H. Oh, Y-]. Lee, and H.-]. Choi, “Improving speech emotion recognition
by fusing self-supervised learning and spectral features via mixture of experts,” Data
Knowl. Eng., vol. 150, p. 102262, 2024. https://doi.org/10.1016/j.datak.2023.102262

B. Tanujaya, J. Mumu, and G. Margono, “The relationship between higher order thinking
skills and academic performance of student in mathematics instruction,” Int. Educ. Stud.,
vol. 10, no. 11, pp. 78-85, 2017. https://doi.org/10.5539/ies.v10n11p78

F. Shan, X. He, D. J. Armaghani, and D. Sheng, “Effects of data smoothing and recurrent
neural network (RNN) algorithms for real-time forecasting of tunnel boring machine
(TBM) performance,” J. Rock Mech. Geotech. Eng., vol. 16, no. 5, pp. 1538-1551, 2024.
https://dol.org/10.1016/j.jrmge.2023.06.015

S. Kadam, J. Jani, A. Kudtarkar, and R. Koshy, “Speech emotion recognition using
mel-frequency cepstral coefficients & convolutional neural networks,” in 2024 2nd
International Conference on Intelligent Data Communication Technologies and Internet
of Things (IDCIoT), 2024, pp. 1595-1602. https://doi.org/10.1109/IDCI0T59759.2024.
10467837

U. Ayvaz, H. Guruler, F. Khan, N. Ahmed, T. Whangbo, and A. A. Bobomirzaevich,
“Automatic speaker recognition using mel-frequency cepstral coefficients through
machine learning,” Comput. Mater. Contin., vol. 71, no. 3, pp. 5511-5521, 2022. https://
doi.org/10.32604/cmc.2022.023278

M. K. Singh, D. Kishore, and R. A. Kumar, “Accent recognition of speech signal using
MFCC-SVM and k-NN technique,” Transdisciplinary Research and Education Center for
Green Technologies, Kyushu University, vol. 11, no. 2, pp. 1305-1312, 2024. https://doi.
org/10.5109/7183440

S. Alj, S. Tanweer, S. S. Khalid, and N. Rao, “Mel frequency cepstral coefficient: A review,”
in Proceedings of the 2nd International Conference on ICT for Digital, Smart, and Sustainable
Development (ICIDSSD), 2020. https://doi.org/10.4108/eai.27-2-2020.2303173

A. S. Hag, M. Nasrun, C. Setianingsih, and M. A. Murti, “Speech recognition implemen-
tation using MFCC and DTW algorithm for home automation,” Proceeding Electr. Eng.
Comput. Sci. Inform., vol. 7, no. 2, pp. 78-85, 2020. https://doi.org/10.11591/eecsiv7.2041

D. Martinez, D. Ribas, and E. Lleida, “On the use of high frequency information for voice
pathology classification,” in Proc. Interspeech 2023, 2023, pp. 2383-2387. https://doi.
org/10.21437/Interspeech.2023-2181

K. Chaiyot, S. Plermkamon, and T. Radpukdee, “Effect of audio pre-processing tech-
nique for neural network on lung sound classification,” IOP Conference Series: Materials
Science and Engineering, vol. 1137, no. 1, p. 012053, 2021. https://doi.org/10.1088/1757-
899X/1137/1/012053

B.Meng, G. Shan, and Y. Zheng, “Design of spectrum processing chiplet based on FFT algo-
rithm,” Micromachines, vol. 14, no. 2, p. 402, 2023. https://doi.org/10.3390/mi14020402

172 International Journal of Interactive Mobile Technologies (iJIM) iJIM | Vol. 19 No. 8 (2025)



iJIM | Vol 19 No. 8 (2025)

The Implementation and Empirical Analysis of Adaptive Virtual Mentor

[28] Y. Kim et al, “Application of machine learning in the web of linked data,” Int. J. Adv.
Sci. Eng. Inf. Technol, vol. 14, no. 4, pp. 1480-1487, 2024. https://doi.org/10.18517/
ijaseit.14.4.16802

[29] L.Yuanmingand R. Latih, “A comprehensive review of machine learning approaches for
detecting malicious software,” Int. J. Adv. Sci. Eng. Inf. Technol., vol. 14, no. 3, pp. 826-834,
2024. https://doi.org/10.18517/ijaseit.14.3.19993

[30] G. Yoo, S. Hong, and H. Kim, “Emotion recognition and multi-class classification in
music with MFCC and machine learning,” Int. J. Adv. Sci. Eng. Inf. Technol.,, vol. 14, no. 3,
pp. 818-825, 2024. https://doi.org/10.18517/ijaseit.14.3.18671

[31] H. Rumapea, M. Zarlis, S. Efendy, and P. Sthombing, “Improving convective cloud
classification with deep learning: The CC-Unet model,” Int. J. Adv. Sci. Eng. Inf. Technol,
vol. 14, no. 1, pp. 28-36, 2024. https://doi.org/10.18517/ijaseit.14.1.18658

[32] R.Haque, A. Quek, C.-Y. Ting, H-N. Goh, and M. R. Hasan, “Classification techniques using
machine learning for graduate student employability predictions,” Int. J. Adv. Sci. Eng.
Inf. Technol, vol. 14, no. 1, pp. 45-56, 2024. https://doi.org/10.18517/ijaseit.14.1.19549

[33] M. Melinda, F. Arnia, A. Yafi, N. A. C. Andryani, and I. K. A. Enriko, “Design and imple-
mentation of mobile application for CNN-based EEG identification of autism spectrum
disorder,” Int. . Adv. Sci. Eng. Inf. Technol, vol. 14, no. 1, pp. 57-64, 2024. https://doi.
org/10.18517/ijaseit.14.1.19676

8 AUTHORS

Resmi Darni is a professional educator, futurologist, dedicated researcher,
technology consultant at Truverse, a company engaged in the development of
Al-based technologies, and Assistant Professor at the Faculty of Engineering,
Indonesia, specializing in Information and Computer Engineering Education at
Universitas Negeri Padang (UNP) (E-mail: resmidarni@ft.unp.ac.id).

Yulyanti Harisman is a professional educator, highly dedicated researcher, and
assistant professor at the Faculty of Natural Sciences, Universitas Negeri Padang
(UNP), Indonesia, specializing in mathematics education. Yuliyanti Harisma is also
a reviewer for national and international journals such as Jurnal Euclid, Journal of
Honaymath, Jurnal Penelitian Pembelajaran Matematika di Sekolah, and Journal of
Authentic Research on Mathematics Education (E-mail: yulyanti_h@fmipa.unp.ac.id).

I Nyoman Anom Fajaraditya Setiawan is a professional educator, dedi-
cated researcher, and lecturer in the Visual Communication Design program at the
Institut Bisnis dan Teknologi Indonesia (INSTIKI), specializing in graphic design
and multimedia. He holds a Bachelor’s degree in visual communication design, a
Master’s degree in Art Studies and Creation, and a Doctorate in Cultural Studies from
Universitas Udayana. His research interests include Visual Communication Design
and popular culture phenomena. In addition to his academic role, he is actively
engaged as a practitioner in both manual and digital illustration, as well as a tat-
too artist. Among his notable works are Sinema Paradoks: Pengantar dan Konteks
Kontemporer and his contributions to Kapita Selekta Citraleka Desain 2020: Dialektika
Seni, Desain, dan Kebudayaan pada Era Revolusi Industri 4.0 (E-mail: anomkojar@
stiki-indonesia.ac.id).

International Journal of Interactive Mobile Technologies (iJIM) 173



