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Assessing Users’ Perception on Chatbots Effectiveness
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ABSTRACT

This study looks at how K.L. Business School MBA students in Andhra Pradesh feel about voice-activated chatbots
like Siri, Google Assistant, Amazon Alexa, and Bixby. It addresses the paucity of research on user assessments
of chatbots performance by examining perceived efficacy, responsiveness, and overall value. Assessing general
efficacy perceptions, comparing efficacy across chatbots kinds, determining user preferences, and examining the
impact of demographics (gender, place of residence, and location) on perceptions and usage are the goals. A cross-
sectional survey of 321 students chosen by proportionate stratified random sampling was utilized to gather data for
the exploratory design. JASP, Excel, and R were utilized to analyse responses obtained via Google Forms.

The results show that consumers’ opinions about chatbots efficacy are constant across chatbot types and
demographic groups. Nonetheless, use patterns indicate brand domination, with Siri, Alexa, and Google Assistant
becoming more popular. This implies that user choice may be influenced more by marketing, ecosystem integration,

and brand exposure than by perceived performance.

Keywords: Chatbot, Alexa, Google Assistant, Siri, Bixby

INTRODUCTION

Chatbots, also known as conversational agents, are
programs created to communicate with users using
natural language via text, voice, or multimodal
interfaces (Jalawadai, 2024). Processing user input and
producing pertinent answers to voice or text enquiries
is their main duty (Ghazala Bilquise, 2022). As
artificial intelligence (Al) develops quickly, chatbots
are using machine learning (ML) and natural language
processing (NLP) more and more to mimic human
interaction and improve communication accuracy.
Large language models like GPT and Gemini have
further changed chatbots from rule-based programs
to context-aware, adaptive systems that can have
dynamic, personalised discussions (Reddy, 2025).
Voice-activated assistants, like as Google Assistant,
Amazon Alexa, Siri, and Bixby, are now incorporated
into smart phones, smart homes, and larger digital
ecosystems, greatly impacting customer behaviour and
service provision (Martin Adam, 2020). Depending on

earlier studies, conversational Al systems with human-
like characteristics increase user responsiveness and
engagement (Ying Xu, 2022). Nevertheless, user
opinions of chatbot efficacy continue to differ despite
advancements in technology. Perceived performance
and sustained engagement are still influenced by
elements like trust, dependability, personalisation, and
anthropomorphic design (Najaf & Ding, 2024).

NEED OF THE STUDY

Assessing how consumers see chatbots’ efficacy
is crucial as businesses use them more and more on
digital channels. While technology developments have
improved chatbot capabilities, sustained adoption
and value are determined by user assessments of
responsiveness, usefulness, dependability, and overall
performance. In order to strategically improve chatbot
design and interaction quality, it is imperative to
comprehend these perceptions. In order to improve
brand relationships, lower operating expenses, and
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foster loyalty, customer pleasure is essential. While
dissatisfied customers are more inclined to escalate to
human agents and utilise self-service less frequently,
satisfied users are more likely to trust, stick with, and
refer chatbots. According to research, consistent and
human-like chatbot interactions promote favourable
brand perception and sustained engagement (Xu et
al., 2022).0On the other hand, unfavourable encounters
lower returns on technology investments and erode
trust in Al systems. Therefore, to improve user
experience and guarantee long-term organisational
results, a methodical evaluation of perceived chatbot
performance is required.

LITERATURE REVIEW

According to (Adamopoulou, 2020), a chatbot
is a computer software created to mimic human
communication through spoken or typed exchanges,
giving consumers automatic access to information
and help. In general, chatbots can be divided into
two categories: artificial intelligence-driven systems
that employ machine learning and natural language
processing (NLP) to comprehend user intent and
provide adaptive responses, and rule-based systems
that use rewritten scripts and decision trees (Dale,
2016). A more sophisticated type of these is voice-
controlled systems, often known as voice assistants,
which combine natural language processing (NLP) and
automatic speech recognition (ASR) to enable smooth
spoken communication between people and machines
(Hoy, 2018). Prominent instances including Apple Siri,
Google Assistant, Amazon Alexa, and Samsung Bixby
show notable advancements in ecosystem integration,
contextual awareness, and usability (Lopatovska,
2018).

Voice-activated chatbots have developed over the last
ten years from simple speech-to-text tools to complex
conversational agents with contextual awareness
and tailored responses. More natural and dynamic
interaction has been achieved by developments in ASR
and NLP, which have also improved speech accuracy
and cross-device interoperability. Important turning
points in this history are marked by platforms like Siri,
Alexa, Google Assistant, and Bixby, which are now
essential components of smart speakers, smart phones,
and connected home ecosystems (Darda, 2020).

Their position in routine digital encounters has been
reinforced by their extensive integration.

Depending on systematic reviews, voice assistants have
become widely used because speech-based interaction
is more convenient and intuitive than text input (Darda,
2020). These systems have revolutionised digital
service access by allowing users to carry out tasks like
scheduling, information retrieval, navigation, and home
automation through natural voice. However, a large
portion of the material now in publication places more
emphasis on system performance, usability metrics,
and technological architecture than on users’ subjective
evaluations of efficacy across platforms. As a result,
nothing is known about how consumers compare the
performance of the most popular commercial voice
assistants in realistic settings.

According to research on user perceptions, interaction
quality, personalisation, and trust have a significant
effect on perceived efficacy. Perceptions of utility and
credibility are influenced by conversational design
characteristics like tone, responsiveness, clarity, and
anthropomorphic qualities. Customer satisfaction
ratings are generally greater for chatbots that react
quickly, precisely, and contextually. These assessments
are also influenced by demographic factors. While
older users place greater emphasis on task efficiency
and functional dependability, younger users frequently
place more value on
convenience. These variations underline the necessity
of investigating how background, age, and experience
affect opinions on chatbot efficacy (Pusnik, 2025).

interactive elements and

Comparative research also shows that user expectations
and usage context affect perceived performance.
Voice assistants are exploited by many users for
repetitive tasks, and opinions on their responsiveness
and dependability differ depending on the user’s
familiarity with the device and past experiences
(Sziron, 2022). People often personify their assistants,
giving them human characteristics that influence their
propensity to trust them and delegate difficult jobs.
Despite these revelations, there is always a dearth of
direct comparative studies across Siri, Alexa, Google
Assistant, and Bixby across various demographic
groups.

There are still significant gaps in the literature, despite
the fact that chatbot evolution and usability models
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are covered in great detail. Instead of concentrating
only on voice-activated assistants, numerous studies
also examine text-based systems or overall interaction
quality. There aren’t many comparative studies of the
main viable platforms, especially in formal academic
settings. Furthermore, rather than being a direct result
of perceived efficacy across platforms, demographic
factors are frequently associated with adoption. In
order to address these gaps, the current study integrates
demographic data to provide a thorough understanding
of how effectiveness is defined and assessed across
platforms and user groups. It also looks at user
perceptions of chatbot effectiveness across top voice
assistants within a single framework.

RESEARCH GAP

The majority of studies on voice-activated chatbots,
including Samsung Bixby, Apple Siri, Google
Assistant, Amazon Alexa, IBM Watson, and others,
have mostly concentrated on usability, user adoption,
and technological advancement. Few research,
nevertheless,

perceive chatbot efficacy. It is unknown how chatbot

thoroughly investigate how users
type affects perceived performance because existing
research frequently assesses specific platforms rather
than comparing several assistants within a single
analytical framework. While demographic factors like
age, gender, and education are often associated with
adoption, they are rarely examined in terms of perceived
efficacy. Furthermore, neither the distinction between
platform-specific and common user experiences nor
the analysis of the ways in which various demographic
characteristics interact to influence impressions have
received ample attention. There are still insufficient
comparative analyses of the leading commercial
voice assistants. Therefore, a systematic assessment
integrating platform comparison and demographic
impact is necessary, which this study aims to provide
from a consumer perception perspective.

OBJECTIVES OF THE STUDY

The following are the objectives formulated from the
gaps identified by the study.

1. To assess users’ perception towards chatbot
effectiveness.

2. To examine the effect of type of chatbots onchatbot
effectiveness from consumers’ perception. (Unique
Responses)

3. To analyse chatbot effectiveness among all the
chatbots. (Repeated Responses)

4. To study the influence of consumers’ demographics
on chatbot effectiveness.

5. To examine the association between respondents’
demographics and their choice of chatbots.

HYPOTHESES

The following are the alternative hypotheses formulated
in-line with the above stated objectives.

H, 1: Users perception towards chatbot effectiveness is
positive.

H,2: Users’ perception towards chatbot effectiveness
varies by type of chatbot.(Where respondents’ response
to the most preferred chatbot is considered — Single
Response)

H,3: The preference of consumers towards choosing
chatbots is not the same. (Where respondents’ response
for all chatbots is considered — Repeated response)

H, 4: There is a significant impact of demographics on
chatbot effectiveness.

H,5: There is an association between chosen
demographic variables (Gender, Location and
Residential status) and their choice of chatbots.

There are sub-hypothesis for 4" and 5™ hypothesis,
they are mentioned in results and discussion section.

METHODOLOGY

This section helps in meeting the objectives one by one
to understand the respondents’ perception on Chatbots
Effectiveness. So, this includes the Research Design,
Sample Design, Data Collection and Data Analysis
adopted by the study.

Research Design

The study has used mixed methodological research
design including Exploratory Research Design and
Descriptive Research Design, wherein Literature
review method of Exploratory Research Design is
used for understanding the theoretical and empirical
studies on the research topic and helps in identifying
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the research gap & Cross-Sectional Survey method of
Descriptive Research Design is used in collecting the
data.

Sample Design and Data Collection

In this design of study, target population are youngsters
using voice-activated chatbots to know their perception
on their effectiveness, particularly MBA pupils at
KL Business School, KLEF. A sample of 175 from a
sample frame of 321, is collected using a structured
Questionnaire with likert items along with demographic
variables including Gender, Location and Residential
Status through Google Forms from randomly selected
students using Proportionate Stratified Random
Sampling (Singh, 2014).

Table 1: Sample Determination Table using Cochran

Formulae
Section | Population | Population% | Sample% | Sample
Sec A 79 24.61 24.61 43
Sec B 68 21.18 21.18 37
Sec C 47 14.64 14.64 26
Sec D 59 18.38 18.38 32
Sec E 68 21.18 21.18 37
Total 321 100 100 175

To determine the sample elements from each section,
sample () in R is used, which is from the base package.

Data Analysis

The study includes two phases of analysis including
pilot study and final study. Initially, Questionnaire,
a survey instrument is tested for its validity and
reliability as a part of Pilot study. Under validity, face
validity of instrument is conducted by two industry
professionals and five academic members to guarantee
the questionnaire’s relevance and intelligibility. In
addition, Construct validity is also conducted to check
the factor validity of Chatbots Effectiveness. To check
the reliability of Instrument, Cronbach’s alpha is
analysed. Response bias is examined by using a chi-
square test after data cleaning was completed in R.

As a part of final study, several statistical tools are
adopted by the study. For the first objective, Wilcoxon
Signed Rank Test is used to measure the Chatbots
Effectiveness (i.e., Users’ satisfaction scores), as the
data is not-normally distributed (Nahm, 2015).

To meet the second, One-way ANOVA is used
to examine the effect of type of chatbots (five —
AmazonAlexa, Apple Siri, Samsung’s Bixby, IBM’s
Watson and Google’s Google Assistant) on Users’
Satisfaction score towards Chatbots Effectiveness,
being type of chatbots is acting as Independent variable
with five categories and Chatbots Effectiveness as
dependent variable (Maria José Blanca, 2017).

For the third, the Friedman Test is used as the data
is ranked across the five chatbots (Nahm, 2015).In
the fourth Objective, the influence of respondent’s
demographics on their Satisfaction score towards
Chatbots effectiveness is assessed using respective
statistical tools namely Mann-Whitney U test for Gender
and Residential Status, One-Way ANOVA for location
and choice of chatbots on time-spent by respondents
(Nahm, 2015). Finally, the fifth objective assess the
association between respondents’ demographics (i.e.,
Gender, Residential Status and Location) and their
Chatbots Selection (McHugh, 2013) using Chi-square
test.

RESULTS AND DISCUSSION

After conducting pilot study analysis, the study further
proceed with final study with 16 statements and the
conducted reliability analysis is as follows,

Table 2: Reliability Score

Measure Value Remarks
Raw Alpha 0.96 >0.5, reliable.
Table 3: Threshold Values
Method Alpha
Feldt 0.96
Duhachek 0.96
Source: R

Package: psych
Function: alpha ()

From the above Table 3, “Cronbach’s alpha of 0.96,
the questionnaire exceeded the 0.90 level for excellent
internal consistency, indicating outstanding reliability”
(Nunnally, 2016). The questionnaire is a very
trustworthy tool because of its narrow 95% confidence
intervals from Feldt’s and Duhachek’s methodologies
(0.95-0.97), which validate the stability and accuracy

of the reliability estimate (Nunnally, 2016).
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Overall, the results establish that the questionnaire is a
highly reliable instrument. With these results, the study
further proceed for final study.

For data cleaning the study has usedthe following
packages and functions in R:

Base Package- colSums(),sum(),is.na()
VIM Package-irmi()

The descriptive analysis of data for this study is as
follows:

» Categorical Data:
Gender (2) — Male, Female
Location (4) — Vijayawada, Guntur, Tenali, Others
Residential status (2) — Dayscholar, Hosteler
Chatbots (4) — Amazon_Alexa, Google Assistant,
Siri, Bixby

* Continuous Data:
Score — Satisfaction from the Likert scale
Time — No. of hours spent on the selected chatbot.

Bias Justification for data collected:

HO: Proportions are equal.

H1: Proportions are not equal.

1. Gender
® Male 67 - 49%
@ Female 69

> chisqg.test (c(51,49),p=c(1/2,1/2))
Chi-squared test for given probabilities

data: c(51, 49)

X-squared = 0.04, df = 1, p-value = 0.8415

P-value is 0.8145 greater than 0.05, acceptnull
hypothesis can conclude that there is no bias (Stefanos
Bonovas 1, 2023).

2. Location
&

® Vijayawada 85
® Guntur 24
@ Tenali

6%
18%
@ Others 19 63%

> chisg.test (c(63,18,6,14),p=c(1/4,1/4,1/4,1/4))

Chi-squared test for given probabilities

data: c(63, 18, 6; 14)
X-squared = 78.208, df = 3, p-value < 2.2e-16

P-value is 2.2e-16 less than 0.05, reject null hypothesis
and conclude that proportions are not equal (Stefanos
Bonovas 1, 2023).

3. Areyoua
20%
@ Dayscholar 108
@ Hostler 27

80%

> chisqg.test(c(80,20),p=c(1/2,1/2))
Chi-squared test for given probabilities

data: c¢(80, 20)

X-squared = 36, df = 1, p-value = 1.973e-09
P-value is 1.973e-09 less than 0.05, reject null
hypothesis and can say that proportions are not equal
(Stefanos Bonovas 1, 2023).

4. From the following Voice Activated Chatbots,
choose the best option:

® Amazon Alexa 35
® Apple Siri a1
® Google Assistant 57
@ Samsung's Voice Assistant (Bixby) 3

@ IBM Watson Assistant 0
> chisqg.test (c(30,42,26),p=c(1/3,1/3,1/3))
Chi-squared test for given probabilities

data: c(30, 42, 26)

X-squared = 4.2449, df = 2, p-value = 0.1197

For analysis the study removed Samsung’s Voice
Assistant (Bixby) and IBM Watson Assistant for some
tests to remove bias. P-value is 0.1197 greater than
0.05,accept null hypothesisand can say that there is no
biasin Voice activated chatbots which are Amazon_
Alexa, Apple Siri, Google Assistant. (Stefanos

Bonovas 1, 2023)
5. Rank the following Voice Activated Chatbots:

Apple Siri

1 Applesir

2 Google Assistant tstchoice: 40 (31%)

2nd choice: 40 (31%)

36 (28%)

Amazon Alexa

3
4 Samsung’s Voice Assistant (Bacoy) 3rd choice:
5

IBM Watson Assistant Ath choice: B (6%)

Sthchoice: 4 (3%)

> chisq.test (c(40,40,36,8,4),p=c(1/5,1/5,1/5,1/5,1/5))
Chi-squared test for given probabilities

data: c(40,
X-squared = 50.75,

P-value is 2.518e-10 less than 0.05,reject null
hypothesis and can say that proportions are not equal
(Stefanos Bonovas 1, 2023).

40, 36, 8, 4)
df = 4, p-value = 2.518e-10
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For analysis the study removed Samsung’s Voice
Assistant (Bixby) and IBM Watson Assistant for some
tests to remove bias.

> chisq.test (c(40,40,36),p=c(1/3,1/3,1/3))
Chi-squared test for given probabilities

data: c (40, 40, 36)

X-squared = 0.27586, df = 2, p-value = 0.8712

P-value is 0.8712 greater than 0.05,accept null
hypothesisand can say that there is no bias in Voice
activated chatbots which are Amazon Alexa, Siri,
Google Assistant (Stefanos Bonovas 1, 2023).

The analysis shows no bias in the selection of the main
chatbots or in gender distribution. Some bias appears in
location and when less prominent chatbots are included,
leading to their exclusion from certain assessments.
Overall findings remain consistent, and future research
should use larger, more geographically balanced
samples.

The following results are in-line with the above-stated
objectives.

From Objective 1

H,1: Users perception towards chatbot effectiveness
(Score) is not positive. [mu <=3 (shows dissatisfaction)]

H,1: Users perception towards chatbot effectiveness
(Score) is positive. [mu>3 (shows satisfaction)]

Code Snippet (Source: R)

> shapiro.test(Score)

p-value = 0.0002847

As the p-value is < 0.05, proceed for wilcoxon signed
rank test (Nahm, 2015).

Table 4: Wilcoxon Signed Rank Test Results

Variable_name Test 2 Remarks
Score Wilcoxon | 0.123 |> 0.05, accept null
hypothesis

Source: Jeffreys’s Amazing Statistics Program (JASP)
Interpretation

From the above table 4, as the p-value is greater than
0.05, accept null hypothesis and can say that users are
dissatisfied with all the functions of chatbots (Stefanos
Bonovas 1, 2023).

Murray (2024) reports a sharp fall in trust, with usage
dropping from 73% to 60% in just over a year. This

decline confirms that current chatbots fail to meet user
expectations of reliability and performance.

From Objective 2

H2: Users’ perception towards chatbot effectiveness
does not vary by type of chatbot. [(meanScore(Amazon
Alexa)=meanScore(AppleSiri)=meanScore(Google
Assistant)]

H,2: Users’ perception towards chatbot effectiveness
varies by type of chatbot. [(meanScore(Amazon
Alexa)#fmeanScore(AppleSiri)#meanScore(Google
Assistant)]

Table 5: ANOVA Results

Variables Test p Remarks
Dependent Variable | ANOVA | 0.938 |> 0.05, accept
— Score null hypothesis
Independent Variable
— Chatbots

Source: JASP
Interpretation

From the above table 5, as the p-value is 0.938 greater
than 0.05,accept null hypothesis and conclude that
Users’ perception is not influenced by type of chatbot
(Stefanos Bonovas 1, 2023).

Customers rated Amazon Alexa, Google Assistant, and
Siri similarly for user pleasure and chatbot efficacy,
suggesting that platform or brand differences have
little bearing on perceived performance. Customer
perceptions are influenced more by performance
expectations and trust than by brand identity, and
competitive advantages are instead provided by
elements such ecosystem integration, marketing, and
value-added features (Joshi, 2021).

From Objective 3

H3: The preference of consumers towards
choosing chatbots is [median(Amazon_
Alexa)=median(Google Assistant)=median(Siri)=
median(Bixby)=median(IBM)]

same.

H 3: The preference of consumers towards choosing
chatbots is not the same. [median(Amazon Alexa)
#median(Google Assistant)#median(Siri)#median
(Bixby) #median(IBM)]

Code Snippet (Source: R)
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>friedmanTest(y=outcome, groups=treatment,blocks=
participants)

(Nahm, 2015)

p-value =2.2e-16

Interpretation

As the p-value is less than 0.05, reject null hypothesis
which concludes that median of all the chatbots are
different (Stefanos Bonovas 1, 2023).

POST-HOC Test
Code Snippet (Source :R)

>frdAllPairsMillerTest(y=outcome,groups=treatment,
blocks=participants)

(Nahm, 2015)

1234

21---

311--

4 1.6e-08 1.2e-08 1.1e-09 -
5<2e-16<2e-16 <2e-16 2.9e-07

Interpretation

As group-wise clear differences are visible,there
were no discernible differences between the Google
Assistant-Amazon Alexa, Siri-Amazon Alexa, Bixby-
Amazon Alexa, and Siri-Google Assistant groups.

But Bixby was very different from Siri, Google
Assistant, and Amazon Alexa.

When IBM was compared to all other chatbots
(Amazon Alexa, Google Assistant, Siri, and Bixby),
the differences were extremely noticeable.

User evaluations of efficacy are consistent across
chatbot kinds, indicating that performance expectancy
and trust are more important than brand labels (Joshi,
2021).

Bixby/IBM lags behind because of chatbots that have a
bad communication style or a limited social presence,
as demonstrated by (Na Cai, 2024).

From Objective 4

Gender on Users’ perception on chatbots
effectiveness (Score)

H4.1: Gender does not affect the Score. [(median
Score(f)=medianScore(m)]

H 4.1: Gender affects the Score. [medianScore(f)
#medianScore(m)]

Code Snippet (Source :R)

> f<-subset(Score,Gender=="Female’)

> m<-subset(Score,Gender=="Male’)

> shapiro.test(f)

p-value = 0.002011

> shapiro.test(m)

p-value = 0.05369

Asthe p-value forindependent variable Gender in which
female is 0.002011 which is less than 0.05,conclude

that data is not normal, proceed for Mann Whitney U
Test (Nahm, 2015).

Table 6: Mann Witney U Test Results

Variable _name Test D Remarks
Score Mann-Whitney | 0.347 | > 0.05, accept
null hypothesis

Source: JASP

Interpretation: From the above table 6, as the p-value
is 0.347 greater than 0.05, accept null hypothesiswhich
says that Gender does not affect the Score (Stefanos
Bonovas 1, 2023). Users of both sexes have comparable
opinions about chatbots. Companies can concentrate
on creating and promoting gender-neutral services.
Language and technology traits have a bigger influence
on satisfaction than demographics (Kokoskova, 2023).

Location on Users’ Perception on Chatbots
Effectiveness (Score)

H4.2: The Score does not vary by location.
[(meanScore(Vijayawada)=meanScore(Guntur)=
meanScore(Tenali)]

H 4.2: The Score varies by location. [(meanScore
(Vijayawada)#meanScore(Guntur)#meanScore
(Tenali)]

Table 7: ANOVA Results

Variables Test P Remarks
Dependent Variable | ANOVA | 0.939 | > 0.05, accept
— Score null hypothesis
Independent Variable
—Location

Source: JASP

Interpretation: From the above Table 7, as the p-value
is 0.939 greater than 0.05,acceptnull hypothesiswhich
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saysthat the users’ perception does not vary by location
(Malcolm Koo 1, 2025).Chatbots received similar
ratings from users in Vijayawada, Guntur, Tenali, and
other areas. Although local language integration may
improve inclusivity, businesses can grow chatbots
geographically without losing perception.Adoption
is more influenced by trust and transparency than by
geography or demographics (John, 2025).

Residential Status on Users’ perception on chatbots
effectiveness (Score).

H4.3: There is no impact of Residential Status on
Score [medianScore(D)=medianScore(H)]

H 4.3: There is no impact of Residential Status on
Score [medianScore(D)#medianScore(H)]

Code Snippet (Source :R)

> D<-subset(Score, DH=="Dayscholar”)
> H<-subset(Score, DH=="Hostler”)

> shapiro.test(D)

p-value = 0.00126

> shapiro.test(H)

p-value = 0.05232

As one of the groups data which is Dayscholar p-values
less than 0.05 reject null hypothesis and conclude that
data is not normal, proceed with Mann Whitney U Test
(Nahm, 2015).

Table 8: Mann Witney U Test Results

Variable_name Test p Remarks
Score Mann-Whitney |0.239 [> 0.05, accept
null hypothesis

Source: JASP

Interpretation: From the above table 8, as the p-value is
greater than 0.05,acceptnull hypothesiswhich says that
Residential Status has no influence on the perception
of the users (Stefanos Bonovas 1, 2023).

There is no discernible difference between day students’
and hostelers’ opinions of chatbot effectiveness,
suggesting that student demographics have adopted
them consistently. This implies that rather than
segment-specific modification, chatbot development
can concentrate on functional perfection.Linguistic
and technological characteristics, not demographic
factors like living arrangement, are what influence user
happiness with chatbots (Kokoskova, 2023).

Choice of Chatbots onNo. of Hours Spent by the
User (Time Spent -TI)

H4.4: The choice of chatbot does not affect the no.
of hours spent by User. [(meanTimeSpent(Amazon
Alexa)=meanTimeSpent(AppleSiri)=meanTime
Spent(Google Assistant)]

H 4.4: The choice of chatbot affects the no. of
hours spent by User.
Alexa)#meanTimeSpent(AppleSiri)#meanTime
Spent(Google Assistant)]

[(meanTimeSpent(Amazon

Code Snippet (Source :R)
Test Homogeneity:

H,: Homogeneity exists

H,: Heterogenity exists
>bartlett.test(TI~Chatbots,data=dt)
p-value = 7.152e-08

\#As the p-value is very much less than0.05,reject
null hypothesis and hence conclude that heterogeneity
exists (Stefanos Bonovas 1, 2023).

Independence of observations presumed.

Table 9: ANOVA Results

Variables Test 2 Remarks
Dependent Variable- No. ANOVA |0.328 | > 0.05,
of Hours Spent by the User accept
(Time Spent — TI) null
Independent Variable — hypothesis
Chatbots

Source: JASP

Interpretation: From the above table 9, as the p-value
is greater than 0.05,accept the null hypothesiswhich
concludes that the choice of chatbot does not affect
the no. of hours spent (Stefanos Bonovas 1, 2023).
Individuals use Google Assistant, Siri, and Alexa for
comparable periods of time, demonstrating functional
parity in usage duration. Instead of investing effort in
differentiating chatbot performance, businesses can
concentrate on task fulfillment, engagement quality,
and personalization.

Residential Status on No. of Hours Spent by the
User (Time Spent — TI)

H4.5: Residential Status does not affect the no. of time
spent [medianTimeSpent(D)=medianTimeSpent(H)]
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H 4.5: Residential Status affects the no. of time spent
[medianTimeSpent(D)#medianTimeSpent(H)]

Code Snippet (Source :R)
>D<-subset(TI,DH=="Dayscholar”)
> H<-subset(TI,DH=="Hostler’)

> shapiro.test(D)

p-value = 9.678e-06

> shapiro.test(H)

p-value = 1.982¢-08

> #As the p-values of groups are less than 0.05,data is
not normal.

Proceed for Mann Whitney U Test (Nahm, 2015).
Table 10: Mann Witney U Test Results

Variables Test p Remarks
Independent Variable — Mann- |0.923 (> 0.05,
Residential Status Whitney accept null
Dependent Variable — No. hypothesis
of Hours Spent by the User
(Time Spent — TT)

Source: JASP

Interpretation: From the above table 10, as the
p-value is 0.923 which is greater than 0.05,acceptnull
hypothesis which says that Residential Status does not
have any effect on time spent (Stefanos Bonovas 1,
2023).

Students use chatbots in the same way regardless
of their living arrangement, thus whether they are
day students or hostelers has no bearing on how
much time they spend using them.Human-like
characteristics, trust, and interaction have a greater
chatbot adoption in
than demographic characteristics (Najaf & Ding,
2024).

influence on e-commerce

Gender on No. of Hours Spent by the User (Time
Spent — TI)

H4.6: Genderdoes not affectthe no. of hours time
spent. [mediandTimeSpent(f)=medianTimeSpent(m)]

H 4.6: Gender affects the no. of hours time spent.
[mediandTimeSpent(f)y#medianTimeSpent(m)]

Code Snippet (Source :R)
> f<-subset(TI,Gender=="Female’)
> m<-subset(TI,Gender=="Male’)

> shapiro.test(f)
p-value = 2.944e-11
> shapiro.test(m)
p-value = 0.00058

> #As the p-values of groups are less than 0.05, data is
not normal, proceed for Mann Whitney U Test (Nahm,
2015).

Table 11: Mann Witney U Test Results

Variables Test p Remarks
Independent Variable — Mann- |0.168 |>0.05,
Gender Whitney accept null
Dependent Variable — No. hypothesis
of Hours Spent by the User
(Time Spent — TI)

Source: JASP

Interpretation: From the Table 11, as the p-value is
greater than 0.05, accept null hypothesiswhich says that
the timespent on the selected chatbot does not differ by
gender (Stefanos Bonovas 1, 2023).Instead of gender-
specific customisation, developers should focus on
universal attributes (easiness, clarity,and trust). Trust
and past experience outweigh demographic factors like
gender (Kozak & Fel, 2024)

Location on No. of Hours Spent by the User (Time
Spent — TI)

H4.7: Location does not make any difference
on time spent with respective to chosen chatbot.
[(meanTimeSpent(Vijayawada)=meanTimeSpent
(Guntur)=meanTimeSpent(Tenali)]

H 4.7: Location makes difference on time spent with
respective to choosen chatbot. [(meanTimeSpent
(Vijayawada)#meanTimeSpent(Guntur)#meanTime
Spent(Tenali)]

Code Snippet (Source :R)

>#Ho: Homogenity exists
>#H1:Heterogenity exists
>bartlett.test(TI~Location,data=dt)
p-value = 0.004924

> #As the p-value is less than 0.05, reject null
hypothesisand hence Heterogenity exists. (Stefanos
Bonovas 1, 2023)

> #Independence of observations presumed.
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Table 12: ANOVA Results

Table 14: Contingency Table Results

Variables Test P Remarks
Independent Variable — ANOVA | 0.835 |>0.05,
Location accept null
Dependent Variable — No. hypothesis
of Hours Spent by the User
(Time Spent — TT)

Source: JASP

Interpretation: From the Table 12, as the p-value
is 0.835which is greater than 0.05, accept the null
hypothesis which concludes that Location does not
make any difference on time spent with respective to
selected chatbot (Stefanos Bonovas 1, 2023).

Chatbots were used for comparable amounts of time
by students in various cities. This implies that chatbot
adoption is stable across regions in comparable
socio-cultural contexts, enabling developers to put
functionality ahead of regional customisation. Adoption
is more strongly influenced by trust and transparency
than by geography (Colpan, 2024).

From Objective 5

Gender on Choice of Chatbots

H5.1: Users’ Gender has no connection with their
choice of chatbots.

H,5.1: Users’ Gender has no connection with their
choice of chatbots.

Table 13: Contingency Table Results

Variables Test p Remarks
Variable 1 — Gender |Chi-Squared |0.791 |> 0.05,
Variable 2 — Chatbots | Test (x?) accept null

hypothesis

Note: Continuity correction is available only for 2x2 tables.
Source: JASP

Interpretation: From the above table 16, as the
p-value is 0.0791, which is greater than 0.05, accept
null hypothesis which concludes that gender has
no connection with the chatbot chosen by the users
(Stefanos Bonovas 1, 2023).

Residential Status on Choice of Chatbots

H_5.2: Choice of Chatbots does not depend on Users’
Residential Status.

H 5.2: Choice of Chatbots depends on Users’
Residential Status.

Variables Test 2 Remarks
Variable 1 — Dayscholar/ | Chi- 0.926 | > 0.05,
Hosteler Squared accept null
Variable 2 — Chatbots Test (?) hypothesis

Note: Continuity correction is available only for 2x2 tables.
Source: JASP

Interpretation: From the above table 17, as the
p-value is 0.926, which is greater than 0.05, accept null
hypothesis which says that chatbots choice does not
depend on day scholar or hosteler (Stefanos Bonovas
1,2023).

Chatbots were similarly selected by day scholars
and hostel residents, demonstrating that brand
preference is not influenced by residential setting.
Chatbot adoption patterns are explained by trust and
interaction rather than demographics (Najaf & Ding,
2024).

Location on Choice of Chatbots

H05.3: Users’ Location and their Choice of Chatbots
are not related.

H 5.3: Users’ Location and their Choice of Chatbots
are related.

Table 15: Contingency Table Results

Variables Test p Remarks
Variable 1 — Location | Chi-Squared [ 0.397 |> 0.05,
Variable 2 — Chatbots | Test (%) accept null

hypothesis

Note: Continuity correction is available only for 2x2 tables.
Source: JASP

Interpretation: From the above table 18, as the
p-value is 0.397 which is greater than 0.05accept null
hypothesis, concludes that location and selection of
chatbots are not related (Stefanos Bonovas 1, 2023).

Similar chatbot preferences were displayed by
students in Vijayawada, Guntur, Tenali, and other
locations, suggesting that brand adoption is consistent
across geographic boundaries. Adoption is more
strongly influenced by trust and transparency than by
demographics based on geography (Colpan, 2024).

FINDINGS OF THE STUDY

1. Users’ perception towards chatbots effective is not
much positive.
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2. Users’ perception on chatbots effectiveness is same
irrespective of the type of chatbots (For the best
Chosen Chatbots from all the respondents).

3. Users’ preferences towards choosing chatbots
vary from those using all the chatbots in terms of
efficacy, trust and communication style aspects.

4. Users’ Gender, Location and their Residential
Status are not affecting Chatbots Effectiveness as
they have no role in the choice of those chatbots.

5. Users’ Time spent on Chatbots does not depend on
the choice of chatbots.

6. Even, User’s demographics namely Gender,
Location and their Residential Status have no role
in their time spent on their chosen chatbots.

IMPLICATIONS OF THE STUDY

Companies can use these findings to improve chatbot
functions and increase overall user satisfaction. Since
Bixby and IBM Watson show lower user engagement
compared to Google Assistant, Amazon Alexa, and
Siri, these companies should focus on improving
brand awareness and device integration. As user
perceptions do not vary by gender or location, chatbot
improvements should follow gender-neutral and
location-neutral approaches.

FUTURE SCOPE OF RESEARCH

This paper provides a foundational overview of
chatbots and users’ perception towards voice activated
chatbots. For further exploration, consider delving
deeper (Yuan et al., 2024) (Yuan et al., 2024) into
specific areas like the Impact of Voice-Activated
Chatbots on Elders. Change the target audience and
analyse the users’ perception to obtain most robust
results. Use other statements in Likert scale for more
variables and analyse deeper.
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ANNEXURE - QUESTIONNAIRE

Questionnaire on Voice-Activated Chatbots

1.

Gender

(a) Male

(b) Female
Location

(a) Vijayawada
(b) Guntur

(c) Tenali

(d) Others
Provide your Residential Status
(a) Dayscholar
(b) Hosteller

Number of hours spent on these voice-activated
chatbots. (e.g.: 1 hour spent=1) ...

From the following voice-activated chatbots,
choose the best option.

(a) Amazon Alexa

(b) Apple Siri

(c) Google Assistant

(d) Samsung’s Voice Assistant (Bixby)
(e) IBM Watson Assistant

Provide your agreement with the following
statements that focus on usage of the chosen
product that measures Chatbots Effectiveness.

Likert Scale used in Questionnaire.

]\?;. Statements 1123|415

1 |More voice clarity

2 |Takes less instructions

3 |Takes less response time

4 |Provides more accurate results

5 Validates or accepts maximum
results

6 |Can easily operate other devices

7 |Can perform multitask routines

8 |Compatible with every device

9 |It remembers instructions given

10 Hands-free calling and

messaging

11 |Sets reminders effortlessly

12 |Schedules meetings effortlessly

Gets directions and traffic live

13 reports

14 |Online shopping and orders

15 |Health and fitness assistance.

16 |Helps in language translation.

1 — Strongly Disagree; 2 — Disagree; 3 — Neutral;
4 — Agree; 5 — Strongly Agree.

Rank the following voice activated chatbots.

(a) Amazon Alexa

(b) Apple Siri

(c) Google Assistant

(d) Samsung’s Voice Assistant (Bixby)

(e) IBM Watson Assistant

Thank you for sparing your valuable time in filling this
survey form.



