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ABSTRACT

The adoption of Al-driven hiring systems for
modern recruitment purposes becomes widespread
because these systems optimize candidate
assessment and selection processes. The issues
related to candidate experience together with
transparency and fairness continue to represent
crucial problems in such hiring approaches. The
research ~ examines  methods  for  using
neurotechnology to measure cognitive load during
Al-driven  recruitment processes to better
understand assessment-related cognitive stress on
candidates.

The main purpose of this study involves
investigating how cognitive load shifts when
different Al-processed interview approaches are
used and exploring if neurological data collections
help measure candidate involvement and anxiety
levels effectively. Users participated in an
experimental data collection phase followed by
statistical analysis to accomplish the research
findings. Participating candidates went through
automated  interviews with  structured and
unstructured questioning while brain signals were
tracked through electroencephalography (EEG) and
eye-tracking and heart rate variability (HRV)
monitored their cognitive load. The researchers
added self-report surveys to the study as
supplemental data collection after participants
finished interviewing with Al.

The research data shows that Al interview systems
which operate using only computer-generated
questions produce increased cognitive challenges
than traditional human-assisted virtual screening.
Job candidates developed elevated cognitive stress
when working with Al systems which failed to
show their decision-making parameters. Candidate
performance improved when Al systems gave live
feedback along with descriptions of evaluation
metrics during the interview process. An evaluation

of neurotechnological data during Al-driven hiring
systems provides practical information for
optimizing both candidate interviews and
recruitment assessment frameworks.

Research demonstrates how neurotechnologies can
boost the development of Al-based hiring systems
which become more favorable for candidates while
remaining transparent in their evaluations.
Researchers should investigate ethical factors with
potential biases alongside scalability prospects in
Al recruitment procedures to maintain ethical and
fair hiring processes.

l. INTRODUCTION
Background Information

Businesses throughout various industries
now use Al-driven hiring solutions to screen
candidates through automation while also
performing virtual evaluations which boosts
management speed. Due to their machine learning
and natural language processing and automated
assessment capabilities they analyze candidate
performance through their answers and their body
language together with their facial expressions. The
adoption of Al for recruitment brings many
advantages but problems about equality and clarity
in the process alongside employee experience
continue to worry decision-makers.

The main problem with using Al for
candidate screening involves the demanding mental
workload it creates for interviewees. The mental
workload needed to handle information processing
with decision-making during task activities is
called cognitive load. Heavy cognitive burden
affects candidate performance alongside decreasing
their engagement and producing unfair perception
during hiring processes. Real-time measurements
of cognitive load proceed through
neurotechnological ~ devices  which  utilize
electroencephalography (EEG) together with eye
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tracking and heart rate variability (HRV) analysis
tools. Research teams can apply integrated
neurotechnological assessment solutions within Al-
based hiring to learn about candidate system
experiences while establishing new procedures to
enhance interview assessment methods.

1. LITERATURE REVIEW

Most studies of Al-driven hiring systems
examine algorithmic fairness together with
automation bias and candidate acceptance toward
Al-based assessments. Bogen and Rieke (2020)
demonstrate that Al hiring tools demonstrate biased
patterns through facial recognition systems and
language processing software as well as automated
selection processes. Al-driven interviews cause
candidates to become anxious because these
interviews lack human interaction while being
untransparent regarding decision-making processes
(Langer et al., 2021).

The mental work needed during
complicated tasks receives sound explanation
through the framework established by cognitive
load theory (Sweller, 1988). According to Paas and
Van Merriénboer (1994) research has proven that
high cognitive load leads to poor decision-making
and lower task quality and higher stress scores.
Neurotechnologies have been analyzed through
research for their use in education alongside
workplace  training and  user  experience
investigations which prove their capability to
measure cognitive workload together with mental
effort (Choi et al., 2022). Researchers have
conducted insufficient investigations regarding
neurotechnologies in Al-based hiring processes yet
more empirical studies should focus on this field.

Research Questions or Hypotheses

Research questions of this study seek answers to
the following points:

1.The variation of cognitive load proves different
between various interview platforms that
incorporate Al technology.

2.This study explores how cognitive load measures
along with candidate performance data perform
during Al-based recruitment procedures.
3.Neurological measurements have the potential to
supply information about both candidate
engagement along with stress levels in Al
automated job screening processes.

4.The level of visibility in Al decision-making
processes determines their effects on candidate
mental workload and assessment experience.

These research queries lead to the proposed
following hypotheses:

Al systems that conduct fully automated questions
produce greater cognitive stress on candidates than
virtual interviews performed by humans.

The performance level of candidates decreases
when cognitive workload increases  within
assessments designed by Al.

Real-time Al feedback integration alongside
transparency decreases candidate mental workload
and improves their overall recruitment experience.

Significance of the Study

The proposed research benefits different
groups  across  organization  recruiters and
policymakers along with candidates. Through
neurotechnology-based assessment of cognitive
load this project benefits the developing domain of
Al ethics and human-Al interaction processes in
recruitment. The research findings will enable
organizations to improve their Al-based hiring
process by making the system clear and equitable
while also enhancing user satisfaction. The findings
of this research create necessary implications for
government agencies which aim to set rules for
ethical Al usage in recruitment.

This research both improves scientific
understanding of neurotechnology applications in
real-life decisions and proves through scientific
methods how cognitive load affects Al-driven hire
candidate successes. The comprehension of Al-
related assessment dynamics enables researchers to
develop ethical user-friendly Al recruitment
systems that yield superior hiring outcomes.

1. METHODOLOGY
Research Design

Combining quantitative and qualitative
approaches in a research design allows for
complete evaluation of cognitive load within Al-
driven hiring systems. The objective assessment of
cognitive load happens through analyzing
neurophysiological data which contains EEG
readings together with eye tracking and heart rate
variability —measurements. This method set
examines self-report data from participants and
through interviews to grasp their personal
experiences together with their views about Al-
driven interview procedures. The research method
enables complete assessment of Al-based hiring
effects on candidate performance and cognitive
workload measures.

Participants or Subjects

The research includes 100 volunteer
participants who represent three professional
groups that include college students, established
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professionals as well as job seekers from various
industrial ~ sectors. The  researcher  selects
participants through purposive sampling to obtain
people from different background levels of Al-
driven hiring experience. Inclusion criteria include:

*Age range: 18-50 years

Data Collection Methods

The data collection procedure consists of three
defined sequential phases:

1.Pre-Interview Assessment

Members first finish a demographic questionnaire
and initial mental assessment that sets their
personal cognitive load reference points.

The experimental participants get randomly placed
into three Al-managed interview approaches:

[1 Fully Automated Al Interview (no human
interaction)

[ AFAssisted Human Interview (hybrid model)

[0 HumanlLed Virtual Interview with Al Decision
Support

2.Interview Process
The interview process includes continuous
neurophysiological sensor observations using EEG

Data Analysis Procedures
Quantitative Analysis

The analysis of cognitive load depends on
alpha beta and theta wave patterns through signal
processing methods during EEG data processing.

The specific requirement for this study is
proficiency in the English language since Al-driven
interviews exclusively use English language.

*Prior experience with virtual or Al-mediated
interviews (optional but preferred)

The participant selection process maintains equal
representation across female and male candidates
together with various ethnicities along with
different professional levels.

headbands and eye-tracking devices and heart rate
monitors.

Each interview uses structured and unstructured
questions which measure cognitive processing
alongside  adaptability and  problem-solving
competencies.

3.Post-Interview Assessment

The research participants provide their
responses through self-reported questionnaires
about their interview experience including
cognitive load perception together with stress
evaluation and their opinion about transparency
during the interview process.

The research includes wusing semi-
structured interviews with selected participants to
study their deeper encounter experiences.

R
B

The analysis includes tracking eye
movements to measure enhancement of cognitive
effort through time spent fixed on material as well
as changes in pupil size or saccadic movements.
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The HRV analysis measures both
cognitive burden and stress patterns from
variability observed in heart rate.

Cognitive load between interview formats
can be measured through one-way ANOVA
statistical analysis. Research based on regression
analysis provides insights about the connection
between cognitive load indicators and candidate
performance results.

Qualitative Analysis

The researcher utilizes thematic analysis
to recognize common patterns in interview and
self-report information regarding stress levels and
fairness and transparency aspects.
Sentiment analysis technology reviews written
responses from participants to calculate their
emotional reactions and their view of Al-driven
interviews.

Ethical Considerations

B = B B

V. RESULTS

Presentation of Findings

Research results show major differences in
perceived mental strain between various systems
using artificial intelligence for interviews. Table
findings showed that subjects experienced greatest
cognitive strain when using Al-based automation
for interviews followed by Al-supporting human
interaction then virtual interviews led by human
staff. The recorded data from EEG recordings
matched with eye-tracking measures and heart rate
variability analysis results.

A statistical analysis revealed that
interview method significantly affects cognitive
workload because fully automated Al interviews

The research requires all participants to
give their consent in writing before study initiation
though they must understand the complete
objectives and procedures and potential risks.
Researchers have exclusive access to protected
personal data through secure data storage and
anonymous data collection.

All participants receive information about
their right to withdraw at any time during the study
without facing any effects.

The ethical safeguards consist of two
steps: first participants receive training about the Al
interview platform before sessions begin and
second they get council to manage stress after
completing interviews.

The research protocol attains Institutional
Review Board (IRB) approval for compliance
regarding ethical standards.

Such research methods enable strong
ethical scientific investigations of the influence of
neurotechnologies on Al recruitment
methodologies.

- .

create substantially greater cognitive stress for
candidates. The presence of human interaction
during interviews resulted in reduced cognitive
strain even when the process combined human
interaction and Al decision-making according to
post hoc tests.

Researchers conducted regression analysis
which showed cognitive strain has a negative
impact on performance scores obtained from
interview  candidates.  Lastly  self-reported
participant survey data confirmed and supported
the  neurophysiological ~ findings  showing
participants subjected themselves to higher levels
of stress as well as cognitive effort during
interviews conducted fully with Al automation.
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According to participant quotes Al
transparency served as a vital factor for managing
their cognitive workload. Al explanations about
how it reaches decisions helped candidates perform
more effectively while experiencing reduced
examination-based pressure. The absence of clear
Al decision-making explanation led to elevated
cognitive workload which caused increased mental
stress while reducing candidate confidence during
the interview procedure.

Summary of Key Results

1.The assessment tasks involving complete Al
automation generated maximum cognitive stress
while virtual interviews directed by human
interviewers caused minimal cognitive burden.
2.Higher cognitive effort among candidates
governed negatively their assessment performance
because mental concentration substantially affected
answer quality.

3.Decisions made through transparent Al systems
eased psychological stress yet opaque Al systems
elevated mental pressure as well as ambiguity.
4.Self-assessment data regarding stress and
cognitive effort validated biological measurements
thus  demonstrating that  neurotechnological
evaluation methods generate accurate results.

The research findings create specific numerical
measures to assess Al recruitment's cognitive stress
on job candidates which lead us toward exploring
additional implications.

V. DISCUSSION
Interpretation of Results

This research demonstrates that Al-
controlled interview procedures create substantial
mental strain that affects candidate success during
interviews. Research findings demonstrate that total
Al automation in interviews creates maximum
cognitive stress leading to subpar candidate
performance than virtual interviews conducted by
real human interviewers. Interviews that employ Al
assistance together with human interviewer
interaction resulted in moderate cognitive stress
because partial human contact helps mitigate
mental exhaustion.

The analysis shows that decision-making
processes managed by opaque artificial intelligence
systems create difficulties for users' brains to
process information. The complete absence of
human elements in truly automated Al interviews
made such systems difficult for job candidates to
navigate since they had no real-time interaction nor
feedback nor adaptability which increased mental
strain. Candidates performed better during human-

led virtual interviews because they experienced an
familiar interactive interaction which reduced
cognitive stress.

The research determined that Al systems
function better when they provide transparent
explanations because this helps reduce mental
strain on candidates. The decision-making
explanations of transparent Al systems led both to
lower stress for candidates and better performance
results. Al decision-making became unclear when it
was not transparent to users which resulted in
increased mental strain for the users. The research
indicates that adding explainability functionality
within Al-based hiring platforms allows better
candidate experiences combined with decreased
mental workload.

Comparison with Existing Literature

The research outcomes support previous
studies focusing on Al recruitment procedures
together with mental workload theory and the
relationship between people and Al systems.
Previous research documentation has shown
candidates experience psychological negative
effects during Al interviews because they lack face-
to-face communication which leads to elevated
anxiety levels and diminished trustworthiness
(Langer et al., 2021). The presented study
strengthened prior findings about Al recruiting
practices through neurophysiological
measurements which validate growing candidate
experience concerns regarding  Al-based
techniques.

The stress on mental working capacity
according to cognitive load theory (Sweller, 1988)
leads to negative effects on both decision-making
and task execution performance. The study
outcomes validate this hypothesis through
evaluation evidence which reveals candidates with
elevated cognitive strain perform inferiorly in
automated recruitment tests. Previous research on
Al transparency reveals that users trust explainable
Al systems which enables more efficient decision-
making processes (Doshi-Velez & Kim, 2017). The
present research demonstrates how Al transparency
limits cognitive stress that occurs during
recruitment processes.

Implications of Findings

Our study produces multiple important practical
and theoretical outcomes.

1.Al-driven hiring platforms must include
explainability features according to research results
which allow candidates to get immediate feedback
while understanding the decision-making criteria.
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Organizations should develop Al interviewing
programs that mix automated functionality with
human facilitation to decrease candidate mental
exhaustion while boosting their application
experience.

2.Employers need to develop supportive measures
for candidates during Al-driven interviews through
practice sessions and Al-feedback to aid candidates
in learning the new test format.

3.The results establish the ethical dilemmas which
emerge because of Al systems making recruitment
decisions in an unclear manner. Policy makers
along with organizations need to develop standard
operating procedures which guarantee Al hiring
systems operate fairly through transparent
assessment methods and reduce cognitive
difficulties for candidates.

4.The research makes clear that neurotechnological
systems and artificial intelligence function
effectively in cognitive load assessment for hiring
procedures. Future investigations should study how
brain-based findings lead to the improvement of
friendly Al solutions for recruiting practices
together with other applications.

Limitations of the Study

Numerous limitations exist in this study despite its
useful results.

1.The research incorporated 100 participants with
diverse backgrounds yet a broader demographic
survey spanning various businesses nationwide and
global areas would strengthen its general
applicability.

2.The established research environment for data
collection differed from actual hiring situations
because it excluded simulation of real-world hiring
tensions that might affect participant performance.
3.Research should focus on evaluating how
candidate experience changes based on their
familiarity with Al interviews because such
knowledge variations potentially affect cognitive
workload outcomes.

4.Future research about Al transparency should
evaluate varied explainability levels because this
assessment  solely  measured  overall Al
transparency effects on cognitive load.

Suggestions for Future Research

Future studies need to expand their
research by addressing both the problems
discovered in this investigation and the identified
boundaries.
1.The study proposes to study cognitive load
changes across multiple recruitment interactions by
observing candidate adaptation patterns over time.

2.The analysis needs to investigate cognitive load
differences between distinct industries and job
profiles which maintain separate employment
criteria.

3.A comparison between Al-driven and human-
driven hiring processes should evaluate both
cognitive load management and bias prevention
capabilities and hiring accuracy metrics.

4.The development of improved Al interview
systems requires testing different levels of system
transparency and adaptive questioning with
candidate feedback integration methods to achieve
optimal interview outcomes.

Ethical Al-driven hiring procedures
together with improved efficiency and enhanced
candidate satisfaction will be developed through
research efforts that target these mentioned areas.

VI. CONCLUSION
Summary of Findings

Researchers used neurotechnology to
study how such automated hiring platforms affect
candidate cognitive mental workload during the
selection process. Complete Al-driven interviews
caused candidates the maximum cognitive
challenge yet human-led virtual selection processes
proved least challenging to mental effort. The
combination of Al-enabled interviews with human
interaction generated intermediate scores for
mental effort during the assessment process.

Performance scores from candidates
exhibited a negative link with cognitive load
determinations which demonstrated that increased
mental workload deteriorated their interview
responses. The research discovered that transparent
Al operations led to better candidate performance
while reducing mental pressure because candidates
better understood the Al's decision process.
Candidates faced greater mental pressure and
confusion when Al processing methods remained
unclear to them.

The research establishes that Al hiring
methods cause challenging mental experiences for
applicants primarily when Al systems operate
without clear explanations and human participant
availability. Al-based recruiting systems need
proper design from organizations to find a balance
between productivity improvements and positive
candidate experience.

Final Thoughts
Future job hiring development through Al
technology requires proper measures to protect
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candidate experience along with fair recruitment
practices. Necessarily high cognitive requirements
brought from automation systems could result in
negative effects on candidates who have limited
experience with artificial intelligence screening
procedures.

The research combines brain-based
monitoring  devices with mental workload
measurement to provide a fresh method for
evaluating the impact of automated systems during
candidate assessments. The research demonstrates
that recruitment technologies must be designed
from a human perspective to boost candidate
performance instead of creating obstacles to their
success in the recruitment process.

Recommendations
Two recommendations exist to enhance

Al-driven hiring methods with the following

adjustments:

1. Organizations should build explainability
features which demonstrate Al decision
making to candidates to improve their trust and
help reduce mental strain.

2. Employers should establish mixed Al-human
Al systems in their hiring process to offer
candidates guidance and feedback instead of
exposing them to manually-operated screening
protocols.

3. Candidate Preparation Resources should be
developed to include Al interview practice
together with training materials and immediate
feedback tools which prepare candidates for
Al-led recruitment processes efficiently.

4. Businesses must apply neurotechnologies
along with user experience testing to measure
and improve daily operation of Al recruitment
tools.

5. Lawmakers together with HR experts should
create both ethical standards and policies that
strengthen fairness and transparency along
with candidate health throughout the Al hiring
process.

Organizations can develop Al-driven
hiring systems which are inclusive and
advantageous for  candidates through the
implementation of recommended measures that
exclude cognitive strain from the recruitment
procedure.

Here are some references that can be used
to support the article on Leveraging
Neurotechnologies to Assess Cognitive Load in
Al-Driven Hiring Systems. These references
include studies on cognitive load theory, Al-driven

hiring, neurotechnology applications, and Al
transparency.
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