
International Journal of Engineering Science and Advanced Technology (IJESAT)                          
Vol 25 Issue 04, APR, 2025 

ISSN No: 2250-3676   www.ijesat.com Page | 1  

Enhancing Agent Efficiency with AI-Driven Chatbots: Integrating 

Virtual Agents and NLU for Automated Ticket Resolution 
Mahesh Kumar Munagala 

Arrow Electronics, inc. USA 

Abstract: The research is about utilizing AI-powered chatbots for enhanced agent productivity, case closure and 

customer satisfaction in IT service management. The utilization of a chatbot simplifies human workloads, case closure 

and operation of a service. Natural Language Understanding (NLU) makes a chatbot more precise in interpreting 

questions in a scenario. AI-powered chatbots lower human efforts in accomplishing repeating work, achieve maximum 

utilization of a resource and lower case closure time. Ineffective utilization of a chatbot can lead to query interpretation 
errors that can have a negative impact on customer satisfaction. The research is about maximizing automation using a 

careful utilization of a chatbot and future directions have to consider improving adaptability, precision, and customer 

experience of a chatbot in IT support services. 
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INTRODUCTION  

The integration of AI-driven chatbots in the agent 

interface of ServiceNow makes it more effective by 

reducing human effort and streamlining closure of 

cases. The NLU is used in understanding queries 

entered by users and serving related replies. The 

Virtual Agent platform of ServiceNow handles 

conversations in a given scenario, making process 

automation and customer support easier. The AI-
driven chatbots automate standard actions, such as 

resetting passwords and diagnosis, reducing time-to-

response. NLU is continuously improved using 

machine learning that makes it more accurate and 

broader in automation. The integration keeps 

operation costs minimal, reducing backlogged cases 

and customer satisfaction due to human operators 

being able to focus on complex customer requests. 

Aim 

The aim of this study is to assess the impact of AI-

powered chatbots on agent efficiency, ticket 

resolution, and customer happiness in ServiceNow’s 

agent workspace. 

Objectives  

● To examine the efficacy of AI-powered 

chatbots in automating ticket resolution and 

lowering agent effort in ServiceNow’s agent 

workspace 

● To investigate the impact of Natural 

Language Understanding (NLU) on chatbot 

accuracy, contextual awareness, and overall 

service efficiency 

● To evaluate the influence of AI-powered 
chatbots on customer happiness, response 

speed and service scalability in IT service 

management 

● To recommend ways for optimizing AI 

chatbot deployment, increasing automation 

capabilities, and improving user experiences 

in customer support operations 

Research Questions   

● What effect do AI-powered chatbots have on 
automating ticket resolution and lowering 

agent effort in ServiceNow’s agent 

workspace? 

● What does Natural Language Understanding 

(NLU) affect chatbot accuracy, contextual 

awareness, and overall service efficiency in 

IT management? 

● What influence do AI-powered chatbots have 

on customer satisfaction, response time, and 

service scalability in IT service operations? 

● What tactics can be used to optimize AI 

chatbot deployment, increase automation 

capabilities, and improve user experiences in 

customer support operations? 

RESEARCH RATIONALE  

Organizations experience an increase in customer 

support requests that call for timely processing of a 

large number of support tickets. Manual processing of 
support tickets is time-consuming and overwhelms 

support agents, subsequently reducing efficiency. 

Automated solutions of AI-powered chatbots 

combined with Natural Language Understanding 

(NLU) address these concerns but call for a test of 

understanding and accuracy [1]. Ineffective utilization 

of chatbots can lead to query interpretation that is a 

forerunner of customer discontent. Awareness of AI-
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powered chatbots in scaling, accelerating and 

enhancing experience is necessary. Opting for 

optimization of strategies for chatbot deployment 

leads to greater automation, lower operation costs and 

enhanced customer experience in IT service 

management. 

LITERATURE REVIEW  

AI-Powered Chatbots and Their Role in 

Automating Ticket Resolution 

AI-powered chatbots change customer support by 

offloading human agent workloads and streamlining 

closure of tickets. The chatbots employ machine 

learning algorithms for processing and responding to 

customer queries in an effective and productive way. 

The Agent Workspace of ServiceNow combines AI-
powered chatbots for streamlining business process 

flows and enhanced delivery of services in various 

industries. It reduces time of response and offloads 

human efforts in instances of routine support with AI-

powered automation of closure of tickets. Natural 

Language Understanding (NLU) facilitates 

understanding of queries typed in by users in a correct 

and human-like style, along with delivering replies on 

the basis of contexts [2]. AI-powered chatbots 

automatically address frequent questions such as 

resetting passwords, diagnosing, and FAQs. 

 

Fig 1: AI-Powered Chatbots  

Initial triaging of tickets is enabled by automation that 

categorizes customer queries based on urgency and 

complexity. The process makes it possible for straight-

forward questions to be resolved in a matter of 

moments, and complex cases being handled in an 

appropriate manner. Operational efficiency is 

improved in AI-powered chatbots that reduce backlog 

and enable human operators to focus on high-value 

interactions [3]. The machine’s precision is constantly 

improved by AI-powered chatbots that can learn 

quickly about new customer needs. An organization 

realizes lower costs, improved levels of service, and 

improved customer satisfaction with AI-powered 
integration of chatbots. It is predicted that chatbots can 

perform more complex functions that can increase 

levels of automation in IT service management with 

technology improving in AI. 

Natural Language Understanding (NLU) and Its 

Impact on Chatbot Accuracy 

Natural Language Understanding (NLU) improves 

chatbots by enabling correct interpretation of customer 

questions and improved auto-responses. Natural 

Language Understanding (NLU) allows AI-powered 

chatbots to comprehend human language in a semantic 

and context-specific style [4]. NLU avoids errors of 
interpretation, and it gives appropriate and correct 

replies in return for customer questions. NLU keeps 

improving the accuracy of chatbots based on different 

patterns of language and customer inputs with its 

utilization of machine learning algorithms. 

 

Fig 2: Natural Language Understanding (NLU) 

Overview  

The integration of NLU in AI-powered chatbots makes 

it easier for them to process complicated questions 

compared to keyword recognition. A chatbot is able to 

adapt, making it easier for it to understand and act in a 

timely fashion with ever-improving NLU models [5]. 
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NLU of a more mature sort considers sentence 

patterns, intent and sentiment in a bid to make 

conversations in a chatbot more streamlined. The 

enhanced precision in replies in a chatbot directly 

translates to lower frustration levels among users and 

improved customer satisfaction. NLU-powered 

business users of a chatbot experience streamlined 

issue solving and streamlined flows of service.  

AI Chatbot’s Influence on Customer Satisfaction 

and Service Scalability 

AI-powered chatbots play a vital role in customer 

satisfaction due to instant replies and time savings for 

solving tickets. The chatbots give enhanced customer 

experiences due to being accessible 24/7 that provides 

constant customer support. Time savings for replies 

result in enhanced customer engagement and 

satisfaction levels in customer support. Frustration is 

eliminated, and customer trust in support systems is 

boosted with AI-powered chatbots solving 

straightforward questions in a timely manner. 
Business scalability is improved since AI-powered 

chatbots process different questions in parallel, 

reducing human agent usage for frequent questions 

[6]. Cost savings for businesses result in automation of 

frequent questions and optimization of resource 

utilization.  

AI-powered chatbots sort customer queries in an 

organized manner that facilitates improved 

prioritization and streamlined process processing. 

These chatbots learn and adapt in line with shifting 

customer needs through ongoing learning. Greater 

scalability enables businesses to address higher levels 

of demand for service without compromising on 

response efficiency and quality. AI-powered chatbots 

assist in delivering unbroken customer interactions, 

improving service stability, reducing the amount of 

work, and making IT service management operations 

streamlined [7]. Chatbots continue to enhance in 

scalability, driving automation in delivering services 

with advances in AI technology. 

Optimizing AI Chatbot Deployment for Enhanced 

Automation and User Experience 

Implementation of AI-powered chatbots enables 

automation and customer support. Successful 

integration is premised on Natural Language 

Understanding (NLU) that allows for enhanced 

response and comprehension of contexts. AI-powered 

chatbots are trained on diverse data so the user’s intent 

can be detected and solutions can be provided in a 

timely fashion [8]. Constant monitoring and 

optimization of a chatbot's algorithms make it 

adaptive, which leads to improved interactions in the 

long term. Personalization is imperative in getting a 

chatbot to deliver its best and in delivering customer-

centric experiences in IT service automation.  

User preferences have to be uncovered by a chatbot 

and addressed in a custom manner for improved 

engagement. Integration of AI-powered chatbots in 

modern ITSM solutions allows for it to perform in 

streamlined business flows. Successful rollout entails 

frequent releases, customer feedback and machine 

learning for enhanced functionality of a chatbot. AI 

automation has to strike a balance between being 

efficient and human observation so it can provide 

correct replies and reduce interruptions in service [9]. 
Optimal usage of well-trained bots makes automation 

enhance, scalable services achievable, and provides 

uninterrupted customer experience in customer care. 

Literature Gap 

Limited literature is found on empirical studies of AI-

powered chatbots and their contribution toward agent 

productivity and scale of service in IT service 

management. The literature is not appropriately 

discussing AI-powered chatbot’s long-term 

adaptability in adaptive customer care activities. The 

literature is replete with studies on functionality of 
chatbots, not on measurable improvements in 

automation and minimizing workload. Additional 

studies can be done in an effort to test AI chatbot 

functionality in various industries and environments. 

METHODOLOGY 

The research follows a positivist philosophy, assuring 

objective analysis using measured data and systematic 

observations. Positivism is evidence based that can 

scientifically test customer satisfaction, automation, 

and efficiency of a chatbot [10]. This study enhances 

study reliability and avoids biased outcomes on AI 

chatbot functionality in IT service management with 

observable evidence. Positivism is required for 

establishing efficiency of a chatbot based on 

measurable outcomes, minimizing personal 

interpretation. A deductive approach is employed in 

testing customer service automation and AI chatbot 

efficiency theories. Hypotheses can be developed 
based on existing paradigms using deductive 

reasoning, and data can systematically test hypotheses. 

The deductive approach gives a chain of reasoning 

between observations and theoretical constructs, 

making a study valid [11]. A study makes inferences 

on factual, rather than speculative, reasoning through 

data hypothesis testing in an organized survey. The 
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deductive process is important in establishing AI 

chatbot contributions in reducing agent workloads and 

scaling services.  

 

Fig 3: Methodology 

The research on primary analysis provides first-hand 

data for examining actual-world usage of AI-powered 

chatbots and user’s experience. The primary data 

allows capturing industry-specific insights that 

represent different environments of operation of a 

chatbot [12]. Primary data promise to be correct since 

it directly concerns users of AI-powered chatbots in 

comparing secondary data. The process is critical in 

establishing success of a chatbot, automation concerns 

and satisfaction levels among users in actual 
environments. A quantitative survey analysis is taken 

that enables statistical measurement of AI chatbot 

efficiency, response accuracy and customer 

satisfaction. Quantitative survey analysis provides 

formatted results that give quantitative comparisons 

and trend recognition [13]. 10 questions in those two 

demographic questions and eight close ended 

questions, have been utilized in this study for assessing 

AI chatbot efficiency and automation. Thirty 

responses have been collected that give rich data for 

statistical processing of business operations influenced 

by a chatbot and customer satisfaction. Statistical 

reliability is given by quantitative analysis that is able 

to make objective inferences about AI chatbot 
functionality. This is needed for trend analysis of AI 

chatbot uptake, automation returns, and IT service 

optimization. 

DATA ANALYSIS 
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 Fig 4: Factor analysis  

The Rotated Component Matrix shows distributions of 

variables between extracted factors that support large 

factor loadings. The largest loading of 0.854 signifies 

a major contribution of automation precision in total 
success of a chatbot. The other large loading of 0.761 

signifies an ability of a chatbot for processing complex 

customer queries in an effective style. The loading of 

0.693 signifies a role of a chatbot in rendering 

uninterrupted experiences of users. The Component 

Transformation Matrix shows a firm structure of 

factors that ensures valid interpretation. The 

determination of critical functions of a chatbot allows 

optimization of an organization, enhanced accuracy, 

and improved customer satisfaction in automated 

contexts [14]. The study is vital for understanding the 

impact of a chatbot, refining automation strategies, 

and maximizing efficiency of a service.  
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Fig 5: One-way Anova Test  

ANOVA test of differences in ratings of a chatbot’s 

efficiency between different ages is conducted. The F-

value of 1.132 and p-value of 0.364 support non-

existence of differences between groups. The scores of 
3.00 for Age 2 and 4.00 for Age 5 support minimal 

differences in perception. Levene’s test of p = 0.001 

indicates non-homogeneous variances and results can 

be interpreted in a careful manner. The post-hoc Tukey 

HSD test of p = 0.194 indicates all groups belong in a 

homogeneous subset. The results support evidence of 

non-significance of a role of age in ratings of a 

chatbot’s efficiency. The results support a perception 

of a constant chatbot effectiveness in all ages that 

indicates a call for studies on other factors.  

 

 

Fig 6: T- Test  

The difference in satisfaction ratings between chats of 

different genders is for an independent t-test. Group 1 

indicates a satisfaction of 4.07, and Group 2 indicates 

a satisfaction of 4.00, which indicates little difference. 

The equality of variances test using Levene’s test is F 

= 0.845, p = 0.367, which indicates equality of 

variances since p > 0.05. The equality of means test 

using a t-test is t = 0.180, p = 0.859 that indicates there 

is no difference between groups. The 95% confidence 

interval of (-0.697, 0.831) includes zero that indicates 

there is no difference. The results conclude there is 

little effect of gender on perception of satisfaction of 

an AI chatbot, which indicates similarity in ratings of 

chats between different categories. 
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Fig 7: Regression Analysis   

The regression equation (R = 0.235, R² = 0.055) 

accounts for just 5.5% variation in satisfaction in 

chats, which indicates a loose relationship. The 

ANOVA test (F = 0.508, p = 0.680) confirms that the 

model is non-significant (p > 0.05). Among predictors, 

Natural Language Understanding is of largest 

magnitude (B = -0.212, p = 0.240) though non-

significant. Neither efficiency of chats using a chatbot 

(B = 0.112, p = 0.738) nor reduction in workload due 

to chats using a chatbot (B = 0.021, p = 0.898) is a 

predictive contributor. The Variance Inflation Factor 

(VIF = 1.001–1.268) confirms there is no case of 

multicollinearity. The results lead us to conclude other 

factors can contribute toward satisfaction in chats that 

is in pressing need of study. 

 

Fig 8: Chi-Square Analysis   

Pearson Chi-Square test results of x² = 4.448, df = 4, p 

= 0.349 report a non-statistically significant 

relationship between ratings of chatbot efficiency and 

gender (p > 0.05). Likelihood Ratio results of 5.727, p 

= 0.220, support a non-significant relationship. 

Linear-by-Linear Association results of 1.959, p = 

0.162, support a non-significant trend between factors. 

77.8% of the expected counts are under 5 that can 

make the test unreliable. Since p-value is greater than 

0.05, gender is not a controlling factor in ratings of 

chatbot efficiency. The results support a perception of 

similar chatbot efficiency for all genders that 

necessitates additional studies using large and 

balanced data. 

FUTURE DIRECTIONS  

Future studies can look at aspects other than gender 

and automation that influence chatbot efficiency and 

customer happiness. Statistical generality of results 

and statistical reliability can be enhanced using large 

numbers of observations. Qualitative data can provide 

insights on the user's experience of using AI-powered 

chatbots [15]. Analysis of different industries using 

chatbots can provide industry-specific blockages and 

optimization strategies. Newer algorithms for machine 

learning have to be researched for greater Natural 

Language Understanding (NLU) capability. Long-

term trends in using a chatbot and user’s changing 

expectations of using automated customer support 

have to be researched in follow-up studies [16]. 

Comparative studies between human operators and 

AI-powered chatbots can test for service effectiveness.  

CONCLUSION  

The above data discusses the function of AI-driven 
chatbots in boosting agent productivity, automating 

ticket resolution, and increasing customer satisfaction 

in IT service management. The outcome indicated 

customer support is made easier in a streamlined 

process using AI-powered chatbots, cutting down on 

human effort and time. Natural Language 

Understanding makes it more accurate, producing 

appropriate and context-specific conversations. 

Successful implementations of chatbots lower 

operation costs and enhance scalability in IT service 

management. Misuse of chatbots leads to query 

interpretation errors that can reduce customer 

satisfaction. The direction for the future can be on 

maximizing chatbot strategies, automation, and 

customer experience in operation.
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