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ABSTRACT

The study investigated the correlation between use of Conversational Artificial Intelligence
(CAIl) and Academic Anxiety, as well as Academic Motivations among Indian students. A
review of the literature indicates that technology plays a crucial role in alleviating academic
anxiety. The primary objective of this study was to ascertain if there is an existence of a
relationship between the use of CAIl and Academic Anxiety in Indian students. To achieve this,
data were gathered from students in Indian educational institutions, utilizing two standardized
psychometric tools measuring both the use of Chatbots and levels of Academic Anxiety.
Pearson Product Moment correlation was computed, the findings from this study revealed a
non-significant correlation between these two variables, r(119)= .06, p>.05. Subsequently, a
second study was conducted to assess the authors' adapted theory, integrating Igbaria's
Technology Acceptance Model with Intrinsic and Extrinsic Motivation, specifically in the
context of Chatbot usage. Data were again collected from Indian students across various
educational levels, employing two standardized psychometric tools measuring the use of
Chatbots and Academic Motivation. After the results from Multiple Linear Regression were
found non-significant, F(2,134) = 0.87, p > 0.05, a linear regression between EXxtrinsic
Motivation and Use of Chatbots indicated that Extrinsic Motivation was a weak but a
statistically significant predictor of Chatbot usage among Indian students, F(1,135)=4.855, p <
.05. Consequently, the authors conclude that Extrinsic Motivation constitutes a noteworthy
factor influencing students' engagement with Chatbots, being used by students to enhance
academic performance and, concurrently, leading to the reduction of academic anxiety.

Keywords: Chatbots, Conversational Artificial Intelligence, Academic Anxiety, Extrinsic
Motivation, Intrinsic Motivation

Study 1: Relationship of Conversational Artificial Intelligence with Academic Anxiety
Introduction

The advent of Al based chatbots have had a considerable influence on Indian Students.
Authors have seen a significant rise in the use of tools based on Al by students. Thus, they
tried to find correlates associated with the use of chatbots by students. One of the problems
that are faced by students is dealing with academic anxiety, and with no concrete study on
the use of CAI or chatbots for alleviation of academic anxiety currently, the authors have
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therefore tried to explore if a relationship exists between academic anxiety and use of
chatbots.

Conversational Artificial Intelligence, CAl or Chatbots is an umbrella term used to denote
the use of software that mimic Human Conversational Intelligence. Some of Chatbots
popular among students are Chatgpt, Google Bard, Siri, etc. Academic Anxiety entails
anxiety in students stemming from institutional elements. Such as class performance,
performance anxiety, submission of assignments, fear of teachers etc. Anxiety is a common
disorder that affects people of all ages. It could result from a combination of physical,
mental, and drug-related conditions or outcomes. Anxiety related to impending risk from the
settings of Academic institutions is known as Academic anxiety (Attri & Neelam, 2013;
Hooda & Saini, 2017). Digital agents that converse with users and interact with them
socially are known as CAI (Khatri et al., 2018 as cited in Hu et al., 2023).

Al is a subfield of computer science; built in such a manner that it can simulate human
intelligence and solve daily life problems. Currently, Conversational Al research centers on
advancing algorithms like Al, machine learning, and neural networks (APA, n.d.; Song &
Xiong, 2021). Chatbots, or conversational agents, are digital tools using these technologies
to mimic human behavior and provide evolving dialogue within a task-oriented framework.
Examples of such tools include Google Assistant, Siri, Amazon and Chatbots such as
BingAl, ChatGPT and Google Bard (Vaidyam et al., 2019; Rudolph et al., 2023). One of the
most recent and popular Chatbots among students is ChatGPT. ChatGPT is a flexible tool
that can help in open education by giving individualized support, direction, and feedback to
self-directed learners, thereby boosting motivation and engagement. It can generate writing
that closely resembles human language and has the ability for multiple ongoing
conversations (Biswas, 2023).

Chatbots have been categorized by Adamopoulou and Moussiades (2020) based on a
number of criteria, including build method, goals, input processing, response generation,
human aid, and knowledge domain. Under knowledge domain, open domain chatbots cover
a broad range, whereas closed domain chatbots specialize in specific subjects. Service
classification considers sentimental proximity, intimate connection volume, and tasks.
Booking reservations, booking flights, and answering frequently asked questions are among
the services provided by interpersonal chatbots in communication spaces. Intrapersonal
chatbots, which may be found on WhatsApp, Slack, and Messenger, operate in a user's
private environment. Inter-agent chatbots are another popular kind; the combination of
Alexa and Cortana are examples. Goal based chatbots include Conversational
chatbots that have interactive dialogues with users by responding to statements in a manner
similar to that of a real person, Task-based chatbots that carry out particular tasks, including
booking reservations. (Nimavat & Champaneria, 2017; Kucherbaev et al., 2018 as cited in
Adamopoulou & Moussiades, 2020).

Conversational chatbots can have several benefits for students. It is possible for Chatbots to
instantly present students with standardized information such as evaluation requirements,
deadlines, and the location of suggested resources, chatbots have the potential to boost
student involvement and support while also dramatically reducing the administrative work
that lecturers must do, freeing them up to focus on research and course development (Singh,
2018 as cited in Cunningham-Nelson et al., 2019). Researchers have also discovered that
interacting with Chatbots generally boosts students' interest in learning, which has prompted
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the creation and use of educational Chatbots (Johnson, 2001 as cited in Hwang & Chang,
2021). Qualitative case study approach by Tlili et at. (2023) showed that ChatGPT is a
useful educational tool. Hamada et al. (2023) stated that the capacity of ChatGPT to swiftly
adjust to new information enables it to handle new subjects and tasks without needing
considerable retraining. ChatGPT is a good option for large-scale applications because of its
scalability. Systems like Chatgpt assist students achieve better learning outcomes by
understanding their learning preferences and tailoring the content and instructional strategies
to suit them (Zhai, 2022 as cited in Hariri, 2023). ChatGPT has quickly become recognised
as a useful tool for both professionals and students. By creating new opportunities for
individualized instruction, feedback, and support, Al may enhance learning outcomes,
productivity, and student engagement (Adiguzel et al., 2023).

Rehman (2016) mentioned a few dimensions associated with Academic Anxiety. Symptoms
of Academic Anxiety may include any new Academic task that a student begins with
abnormal behavior, such as procrastinating, excessive worrying, failing classes, and
withdrawing from peer interaction or engaging in interests-related activities. Sources may
include, anxiety from school environment, anxiety from teachers, anxiety from examination,
anxiety from and subjects that students are not good at or disinterested in. According to
Wang (2023) there are many different elements that might contribute to Academic anxiety,
including family issues, school-related issues, and issues related to self. Shahrouri (2016)
found that there are five domains related to sources of Academic anxiety for university
students. Domains being: Study Anxiety, Foreign Language Anxiety, Social Anxiety,
Emotional Anxiety, and Parental Expectations. Academic anxiety in students can be brought
on by a variety of factors, such as the possibility of physical violence, concerns about one's
appearance, difficulty with certain school subjects, and the teacher's numerous demands that
require understanding in multiple topics in short time span (Azhari et al., 2022).

Controlling academic anxiety can enhance Academic performance because it is one of the
significant elements that hinders students' Academic progress. It was found that when
students’ academic performance deteriorates their academic anxiety increases (Huberty,
2012 as cited in Hooda & Saini, 2017). Mahato and Jangir (2012) found that extremely high
levels of academic anxiety can have long-lasting mental and physical effects on students.
Academic Anxiety frequently causes issues with concentration during studying and memory
during test-taking, resulting in the student feeling hopeless and like a failure. Anxiety can
affect a person's ability to concentrate while studying and have problems remembering and
recalling information when it exceeds a certain threshold. Academic anxiety is a type of
anxiety that is associated with the approaching risk from the environment of Academic
institutions, especially teachers in particular courses like mathematics, English, etc. As a
result of a school setting that is seen adversely, it is a mental experience of unease or worry
(Arora, 2022; Shakir, 2014 as cited in Arora, 2022).

Fulmer et al. (2018) found that Al based conversational Chatbots, reduced the level of
anxiety in students. Findings by Klos et al. (2020) showed that use of Chatbots significantly
reduces the university student’s anxiety. Han (2020) found that voice-based Al Chatbots can
reduce anxiety and increase performance of Korean middle-school English learning
students. According to Romanovskyi et al. (2021) use of Elomia chatbot resulted in
significant reduction in Depression and anxiety. Expert Decision Making Chatbots help
reduce students’ learning anxiety (Hsu et al., 2023). Toribo (2023)’s study showed that self-
regulated learning using Al tools attenuates Academic anxiety. Study by Bhuttah et al.
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(2021) supported the idea that technical support for scientific courses might lower anxiety
and increase students' interest in the topic. Kim et al. (2021) also showed that major benefit
of using Al chatbot was that it reduced the anxiety level of the students that helped them
learn to converse more confidently. Al based educational intervention helped lower anxiety
among middle school children (Crompton et al., 2019 as cited in Adiguzel et al., 2023).

There are worries that chatbots may affect students' ability to think critically, solve
problems, and encourage academic dishonesty. Academic merits and cons of ChatGPT are
examined by APA. ChatGPT can be a useful academic tool, freeing up cognitive resources
for the development of higher-order skills, despite ethical problems in particular courses.
Promoting student engagement through interactive discussions, breaking down tasks, and
providing frequent feedback are crucial in addressing concerns about plagiarism (Abramson,
2023).

Some dimensions of Academic Anxiety forementioned can be alleviated due to the advent of
CAl or Chatbots. There is a possibility that students use this new technology to ease their
Academic anxiety since Chatbots have plenty of benefits that are mentioned above vis-a-vis
Academic life of students. The review of literature therefore shows that socially anxious
adolescents have a greater technology dependence, use of Al helps students ease their
anxiety, increase confidence and instill a greater propensity to use CAl for academics.

Igbaria’s Model (IM)
According to the Igbaria’s Model (IB) when it comes to the acceptance or rejection of a new
technology the intrinsic and extrinsic motivators of an individual have an effect (Igbaria et

al., 1994 as cited in Taherdoost, 2007).

This model was conceptualized by Igbaria et al. (1994) that was based upon the widely
accepted model of TAM also known as Technology Acceptance Model by Davies et al.
(1989), IB focuses on two modes of intrinsic and extrinsic motivators also known in the 1B
model as “Perceived Usefulness” and “Perceived Fun”, the former also being known as
“Extrinsic Motivator”. Perceived usefulness affects users' acceptance of computer systems.
It is founded on the Motivator theory, which contends that people are more willing to accept
new technology if they believe it will help them achieve important goals. Perceived
usefulness tends to demonstrate a consistent association with usage behavior and intentions
(Davis et al. 1989 as cited in Igbaria et al., 1994).

Perceived Fun is also known as “Intrinsic Motivator”. An illustration of intrinsic Motivator
is perceived enjoyment, which is the act of engaging in an activity for no apparent reward
other than the act of engaging in the action itself. People are more inclined to use computers
more frequently than others if they personally derive immediate pleasure and satisfaction
from using them and believe that using a computer is fun in and of itself, regardless of any
potential performance repercussions (Davis et al., 1992; Malone 1981 and Webster, 1989 as
cited in Igbaria et al., 1994). This model additionally talks about the antecedent of both the
motivators, that is “Computer anxiety”. Computer anxiety has been identified as a
significant factor in the perception of usefulness, attitude, and usage in a number of research
(Gilroy & Desai, 1986; Igbaria & Chakrabarti, 1990; Morrow et al., 1986 as cited in Igbaria
et al., 1994) Computer anxiety has a potential to be included in future analyses of the factors
influencing people's adoption of new technology (Davis et al.,1989 as cited Igbaria., 1994).
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Peoples’ acceptance or rejection of microcomputer technology depends more on perceived
usefulness than on fun. Perceived usefulness and fun had comparable effects on frequency
and duration of usage, however the results showed that perceived usefulness is nearly six
times more influential than fun in identifying the reasons for utilizing the system (Igbaria &
Chakrabarti, 1990 as cited in Igbaria, 1994).

The authors adapt Igbaria’s Model (IB). In this model, authors use the explicit idea of
“Computer Anxiety” and substitute it with “Academic Anxiety”. It can have two
implications. One with intrinsic motivator and the other with extrinsic motivator. The
intrinsic motivator is the natural inclination of every human (student) to reduce his trait
Academic anxiety, intrinsic motivator is what causes a feeling of immediate pleasure and
satisfaction after the trait Academic anxiety has been reduced.

Extrinsic motivator is associated with perceived usefulness of the technology, when a
student is under Academic anxiety. There will be an extrinsic need for the student to reduce
Academic anxiety apart from the natural inclination, so the use of CAl will depend upon the
usefulness of the Chatbots or CAI software that are available to the student.

Moreover, adoption is influenced by both directly (through satisfaction) and indirectly (by
perceived fun and usefulness). In addition, perceived utility affects enjoyment perception. A
clear link between computer satisfaction and usage has also been demonstrated (Taherdoost,
2007).

So, the authors purport that the level of Academic anxiety in the student will affect the
extent to which a student uses CAl software or Chatbots. A student who has less Academic
anxiety will be more open to using CAI for intrinsic motivator aka “Perceived Fun” that
does not center around the level of usefulness of the technology whereas a student with high
Academic anxiety will use it because of “Perceived Usefulness”. Academic Anxiety will
predict the use of CAl.

Figure 1.1 Igbaria’s Model
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Figure 1.2 Igbaria’s Model for the use of CAI
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Previous research cited in the review of literature shows that technology is one of the factors
that can help reduce anxiety in students. With new and developing technological tools, the
authors present this question - is the use of CAIl or Chatbots related to Academic Anxiety in
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students? Therefore, we hypothesize that there will exist a correlation between student’s use
of CAl and Academic Anxiety.

METHODOLOGY

Inclusion Criteria
Students above 18 years of age and below 26 years of age, having an experience of using Al
based chatbots for the purpose of academics.

Participant characteristics

Out of 137 respondents there were 80 females, 54 males and 3 others. Out of 137
respondents 97 were from the state of Maharashtra rest were from the other states of India.
Mage = 21.4, SDage = 1.72 and mage= 22. 72 out of 137 respondents were from the field of
Art/Humanities, 43 were from science and 20 were from commerce. 2 did not specify the
field of education. Out of 137 respondents 131 used ChatGPT followed by GoogleBard,
BingAl, Grammarly and Alexa/Google Assistant. Out of 137 respondents 95 had completed
Bachelor’s followed by highest education being Highschool and Master’s. Out of 137
respondents, 59 reported using Chatbots “Sometimes”, 42 reported using “Often”, 30
reported using “Rarely” and 6 reported using “Always”. For Academic Anxiety, M = 76.65,
SD = 15.44 for Females and M = 66.55, SD = 14.41 for Males. For the Use of Chatbots, M
=72.53, SD = 12.23 for Females and M = 74.75, SD = 12.77 for Males.

Sampling procedure
Chain sampling method was used to collect the data using google forms.

Measures

Academic Anxiety Scale by Parihar et al. (2023) that taps into Lack of Confidence.
Emotionality, Worry and Interference. The Cronbach’s Alpha for this scale was 0.94 that
indicates an excellent Alpha value.

Structural Equation Modeling was computed by Malik et al. (2021) in their study in order to
find appropriate items to measure the use of Chatbots by university students with reference
to learning and education. Items that were used in the study were taken from various scales
that tapped into the Perceived usefulness, Perceived ease of use, Perceived convenience,
Attitude and Adoption intension vis-a-vis Chatbots. Adoption is the use of technology to
complete a goal (Davies, 1989 as cited in Malik et al., 2021). The composite reliability of
the scale was above 0.70 that is a value above acceptable range.

Data collection

Data was collected using questionnaire created using Google Form was posted on social
media websites such as LinkedIn, Instagram and Twitter. Shared through messaging apps
such WhatsApp as well as through Facebook messenger. Researchers even collected the data
in the offline mode by meeting with students from different colleges.

Data Diagnostics

After data collection, data was converted into numerical value. Responses on the Likert
scale were given the appropriate numerical value associated with the responses. Outliers
were detected using Box and whisker plots, after removing the outliers. Variables were
checked for normality using Kolmogorov-Smirnov and Shapiro-wilk test for normality.
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Once, data was found to be normally distributed. Pearson-Product Moment Correlation was
computed on the data.

RESULTS

The data analysis was done on SPSS version 27. n=137, there were 16 outliers in the sample,
after removing them the n=121. After removing the outliers, the Shapiro-wilk and
Kolmogorov-Smirnov test of normality was computed, and the dataset for Academic
Anxiety and use of Chatbots scale were found to be normally distributed. The results for
Shapiro-wilk were non-significant at w=0.98, p>0.05 and w=0.98, p>0.05 for both the
datasets respectively. The results for Kolmogorov-Smirnov were also non-significant at
D=0.07, p>0.05 and D=0.06, p>0.05 for both the data sets indicating that the data was
normally distributed. Histogram and QQ plots indicated the same (Mishra et al., 2019). M =
74.67 and SD =9.45 for the Chatbots usability and M = 74.10 and SD = 13.08 for Academic
Anxiety. After all the assumptions of Pearson’s product moment correlation were met
(Schober et al., 2018). The Pearson correlation coefficient was computed to assess the linear
relationship between use of CAl and Academic Anxiety. The results were non-significant,
they indicated that there was a weak correlation between the two variables, r(119)= .06, p>
.05 (Mukaka, 2012). Thus, the results were not in line with the hypothesis.

Table 1.1 Descriptive Statistics and Correlations for CAl & AA

Variable n M SD AA
CAI 121 74.67 9.45 --
AA 121 74.10 13.08 0.06

DISCUSSION

Since the level of Anxiety was only average in the sampling population as indicated by the
mean score of the Academic anxiety scale i.e., M = 74.10 it is difficult to ascertain if those
students who scored high on anxiety had greater use for Chatbots, since even the mean score
for the Chatbots usability scale was found to be average at M = 74.67. One can say if the
target population was strictly those students high on Academic Anxiety, then there could
have been a correlation between the use of Chatbots and Academic Anxiety.

There are a few insights from the data, for the Academic Anxiety scale the highest number
of people agreed to “I get worried that I will forget whatever I have studied for test/exam.”.
69 respondents Agreed and 26 Strongly Agreed out of 137 to the statement which suggests
that the students are under immense pressure to just remember what they’ve learnt. It shows
the emphasis of the educational institutions on rote learning rather than imparting education
to the students that is not memory based. In the use of Chatbots scale to the question “7 will
continue using Chatbots” 73 of the respondents Agreed and 22 Strongly Agreed out of 137
respondents. For “I use Chatbots for learning”, 72 Agreed and 14 Strongly Agreed out of
137.

These insights show the current stance of Indian students towards the use of Chatbots. They
are highly motivated to use the Chatbots in future and they use it for learning. Similar
findings are also seen in the earlier studies. In the research by Chen et al. (2022) to
understand the use of Al Chatbots to support students' Learning. Findings of the study
showed that students perceive Chatbots as a helpful aid to traditional classroom learning to
help them study. Our study showed that students from all the streams - Arts/ Humanities,
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Science, and Commerce, all use CAI showing the drastic influence that the recent advent of
conversational chatbot has had on the Indian students.

The authors suggest that there is not a direct correlation between both the variables, hence
the results were not significant. However, the variables must be studied along with a
mediator variable in order to gain further clarity. Considering there could be another variable
influencing their relationship.

Past studies conducted to see the effect of CAIl with Anxiety and Depression shows that the
use of chatbots does significantly reduce university student’s anxiety (Klos et al., 2020).
While the study shows use of chatbots to be beneficial in decreasing anxiety among
students, the findings do not specifically tap into academic anxiety but deal with anxiety in
general. In a study by Han (2020), chatbots were shown to be effective in reducing anxiety
and improving performance among Korean middle school students for the purpose of
learning English. Toribo’s (2023) qualitative research shows that self-regulated learning by
students using Al is also beneficial in reducing Academic anxiety. (Crompton et al., 2019 as
cited in Adiguzel et al., 2023) also displays the effectiveness of Al in successfully lowering
anxiety among middle-school children.

As it can be noted above, Al has played a drastic role in helping students in various domains
of academics, however there is a scarcity of quantitative studies exploring the efficacy of
CAl in the context of academic anxiety in particular. While it is difficult to place our
findings in the current literature due CAI being a recent phenomenon, the literature does
promise CAI to bring a positive influence on chatbots in alleviating the academic anxiety of
students and should therefore be researched further for its benefits and scope.

Study 2: Relationship of Conversational Artificial Intelligence with Academic Motivations
Introduction

As our theoretical framework also accounts for Academic Motivation, a secondary study
was conducted on a different sample to predict the relationship between Academic Intrinsic
and Extrinsic Motivations with the use of CAL.

According to the Self-determination theory, there are three types of motivation. Intrinsic
Motivation, Extrinsic Motivation and Amaotivation. Intrinsic Motivation entails that students
like to learn because it is inherently satisfying and rewarding. Extrinsic Motivation entails
that students learn in order to help them get a good job and maintain a good Academic score,
for such students learning is just a means to an end. When it comes to Amotivation, it entails
that students do not have the motivation to engage in Academic work or even if they do, it’s
very low effort (Ryan, 2012 as cited in Kotera et al., 2019).

Gottfried (1985) showed that Academic anxiety had a negative correlation with Academic
intrinsic motivation, but positive with students' Academic performance and assessments of
their Academic competence. Khalaila (2015) found in their study that the detrimental impact
of test anxiety on Academic performance was greatly mitigated by intrinsic motivation.
Intrinsic Motivation also reduces anxiety related to math in school students (Rubach &
Bonanati, 2021). Ariani (2017) found there exists a positive correlation between students’
anxiety and Extrinsic Motivation. There was found to be a significant correlation between
debilitating anxiety and Extrinsic Motivation (Luo et al., 2020). A significant positive
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correlation was found between anxiety and Extrinsic Motivation (Coelho & Nascimento,
2020).

The literature therefore suggests that Academic anxiety is inversely related to intrinsic
motivation, and positively related with Extrinsic Motivation.

Igbaria et al. (1996) conducted a study on the Motivational Model of Microcomputer Usage.
Results strongly supported the idea that perceived usefulness is the primary motivator for
microcomputer use compared to perceived fun or social pressure.

Chopra (2019) found that Intrinsic, extrinsic and force choice motivation can influence the
use of Al tools by Indian consumers to make shopping decisions. Choi (2020) found that
Extrinsic and Intrinsic motivations are significant and positively correlated with the
“willingness to accept AI”. Brachten et al. (2021) found that the employees' Intrinsic
Motivation has a significant positive impact on their desire to use enterprise bots, but
external factors had less of an impact. Fu-Hai et al. (2023) found that the relationships
between technological acceptability and self-regulated learning was mediated by intrinsic
motivation. Hirzallah and Alshurideh (2023) showed that Al E-innovation technology
adoption in the United Arab Emirates was influenced by both internal and external factors.

In this study, we have therefore tried to explore whether the academic motivations of
students predict the use of chatbots. Hence, we hypothesize that there will be prediction for
the use of CAIl by Academic Intrinsic and Extrinsic Motivation. Moreover, we also
hypothesize that that Academic Intrinsic Motivation and Academic Extrinsic Motivation
independently will be able to predict the use of CAIl. Hence, the objective is to study the
impact of Academic Motivations on use of CAl or Chatbots, with the adaptation of Igbaria’s
model.

METHODOLOGY

Inclusion Criteria
Students above 18 years of age and below 26 years of age, having an experience of using Al
based chatbots for the purpose of academics.

Participant characteristics

Out of 140 respondents 77 were females and 54 were males, 4 were non-binary and 5
preferred not to disclose their gender. Out of 140 respondents, 101 were from Maharashtra
rest were from the other states of India. Mage = 21.4, SDage = 1.49 and mage= 22. Out of 140
respondents, 72 respondents were from Arts/Humanities, 44 were from science and 24 from
commerce. Out of 140 respondents 100 respondents used ChatGPT followed by Google
Assistant, Siri, GoogleBard, BingAl and Grammarly. Out of 140 respondents, 95
respondents had completed Bachelors followed by Master's and Highschool degree. One
respondent pursued CS intermediate. Out of 140 respondents, 54 respondents used Chatbots
“Sometimes”, 46 respondents used Chatbots “Often”, 13 respondents used Chatbots
“Always” and 27 respondents used Chatbots “Rarely”. For Intrinsic Motivation, M = 31.53,
SD = 5.46 for Females and M = 30.18, SD = 6.21 for Males. For Extrinsic Motivation, M =
32.93, SD = 4.83 for Females and M = 31.20, SD = 5.24 for Males. For the Use of Chatbots,
M = 75.31, SD = 10.39 for Females and M = 77.46, SD = 11.45 for Males.
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Sampling procedure
Chain sampling was used to collect the data using google forms.

Measures

Scale developed by Malik et al. (2021), which examined the usage of Chatbots for
educational purposes among university students. It has composite reliability of greater than
0.70 which is an acceptable coefficient.

Short Version of Academic Motivation Scale by Kotera et al. (2019) in order to measure
Academic Intrinsic and Extrinsic Motivation. Internal consistency for the SAMS subscales
ranged between 0.63 to 0.85, demonstrating acceptable to mild reliability.

Table 2.1 Alpha value for the subscales of SAMS

Short Academic Motivation Subscales o

Intrinsic Motivation to Know 0.73
Intrinsic Motivation toward Accomplishment 0.66
Intrinsic Motivation to Experience Stimulation 0.85
Identified Regulation 0.70
Introjected Regulation 0.61
External Regulation 0.78
Amotivation 0.77

Data collection
Google Forms were posted on social media platforms such as Instagram and Twitter, shared
through messaging apps such WhatsApp and Facebook messenger.

Data Diagnostics

After data collection, data was converted into numerical value. Responses on the Likert
scale were given the appropriate numerical value associated with the responses. Outliers
were detected using Box and whisker plots, after removing the outliers. Variables were
checked for normality using Shapiro-wilk test for normality, PP plot and Histogram. After
residuals were found to be normally distributed. Multiple Linear Regression followed by a
Linear Regression was computed on the data.

RESULTS

Data analysis was done on SPSS version 27. n = 140, there were 3 outliers in the sample that
were removed, and the sample size in the final analysis was n=137. M = 76.21, SD = 10.68
for Use of Chatbots, M = 32.52, SD = 4.79 for Extrinsic Motivation, and M=31.07, SD =
5.98 for Intrinsic Motivation.

After removing the outliers, the Shapiro-Wilk test of normality was computed, and the
dataset for Extrinsic Motivation and Use of Chatbots scale were found to be normally
distributed. Histogram and PP plots indicated the same. The results for Shapiro-Wilk were
non-significant at w = 0.98, p>0.05 for Extrinsic Motivation, and w = .981, p> 0.05 for Use
of Chatbots. However, the Intrinsic Motivation dataset was not found to be normally
distributed at w = .923, p < 0.01 (Mishra et al., 2019). Nonetheless, based on the P-P Plot,
the residuals of the regression analysis followed a normal distribution, hence multiple linear
regression analysis was performed on the data (Habeck & Brickman, 2018).

© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) | 1997



Relationship of Conversational Artificial Intelligence with Academic Anxiety and Academic
Motivations in Indian Students

Figure 1.1: P-P Plot
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Pearson’s product moment correlation was calculated between the 3 variables. A moderate
correlation was obtained between the 2 predictor variables, Intrinsic and Extrinsic
Motivation, r(135) = 0.381, p < 0.01. A weak but significant correlation was also obtained
between Extrinsic Motivation and the Use of Chatbots, r(135) = 0.186, p < 0.05, however
there was a weak and non-significant correlation between Intrinsic Motivation and the Use
of Chatbots, r(135) = 0.102, p > 0.05.

A multiple linear regression was computed to predict the use of Chatbots by students based
on Academic intrinsic and Extrinsic Motivation. All the assumptions of regression were met
apart from the normality of the distribution of the Intrinsic Motivation Dataset. The model
overall predicts 3.6% of variation in the use of Chatbots and is not significantly useful in
explaining the chatbot use by students, F(2,134) = 0.87, p > 0.05. With a one-unit increase
in Extrinsic Motivation, the use of chatbot increases by .172, and with a one-unit increase in
Intrinsic Motivation, the use of chatbot increases by only 0.036 (Zaid, 2015).

Table 2.2 Multiple Linear Regression between Academic Motivation & Use of Chatbots

Variable Beta SE t p 95% CI
EM 0.39 0.2 172 0.062 [-0.020, 0.789]
IM 0.07 0.16 0.036 0.692 [-0.259, 0.389]

A secondary analysis was done, based on the findings of the previous regression model. A
Pearson correlation and linear regression was calculated to predict Use of Chatbots based on
Academic Extrinsic Motivation. For Pearson correlation the results were significant, the
results indicated that there was a weak correlation between the two variables, r(135)= .18,
p<.05 (Mukaka, 2012). A significant regression equation was also found F(1,135)=4.855, p
< .05, with an R? of 0.035. The following can be used to predict students’ Academic
Motivation with the use of Chatbots: 62.704 + 0.415 (Academic Extrinsic Motivation). Use
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of Chatbots increased 0.415 for each unit of increase in Academic Extrinsic Motivation of
students (Zaid, 2015).

Table 2.3 Linear Regression between Extrinsic Motivation & Use of Chatbots

Variable Beta SE t p 95% CI

EM 0.42 0.19 2.203 0.029* [0.043, 0.79]

Note. *significant, p < 0.05

The hypothesis that Extrinsic Academic Motivation would be a factor that could predict the
use of chatbots was retained.

DISCUSSION

The Igbaria’s model for technology acceptance that the authors had adapted to explain the
use of Chatbots in students was not proven wrong despite non-significant results in the first
analysis. Considering secondary analysis showed that Extrinsic Motivation is a weak but a
significant predictor for the Use of Chatbots, it aligns with the theoretical model that states
that Extrinsic Motivation or perceived usefulness will predict the Use of Chatbots more than
perceived fun.

The findings also showed that there was a moderate correlation between Extrinsic
Motivation and Intrinsic Motivation, similar findings have also been reported earlier in the
literature. Ajmal et al. (2021) found a moderate correlation between Intrinsic and Extrinsic
Motivation in students. It shows that both the motivations can co-exist and they are not
mutually exclusive. Even though students may have Intrinsic Motivation to study or go to
college because of the inert satisfaction, a degree of Extrinsic Motivation is also associated
with it such as wanting a good job or a good salary package.

General Discussion

Extrinsic Motivation being a significant predictor for the Use of Chatbots as shown in the
secondary analysis brings new insights into the domain of the Use of Chatbots or CAl, it
shows Academic Extrinsic Motivation can be one of the factors associated with students’
use of Chatbots such as ChatGPT, GoogleBard or BingAl in educational sphere. Same goes
for Academic Intrinsic Motivation not being a significant predictor for Use of Chatbots. It
shows that if students are Intrinsically motivated to pursue their coursework, they are less
likely to make Use of Chatbots.

In the literature, Extrinsic Motivation has been found to be positively correlated with anxiety
in students (Liu et al., 2022). That again opens up the possibility of students using Chatbots
because of their Academic Anxiety, if their Academic Anxiety is less, then their use of
Chatbots will also decrease. Feedback obtained from the respondents show that students are
more likely to use Chatbots in Academics for the purpose of summarizing a paper,
generating a program code or solving a mathematical problem, all of which could help them
to get higher grades or performing better in their coursework, leading to greater Academic
and eventually career success, all of which are extrinsically motivated.
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Implications

There exists a gap in the literature that has not yet explored the link between the students’
use of CAI and level of Academic anxiety. This research is the one of the first in the
literature to bridge the gap. Furthermore, the second study also studied the influence of
Academic Motivations on the use of CAl using Igbaria’s Model. The study could help with
the further understanding of the motivational processes involved in the acceptance of
Chatbots by students.

The study highlights the need to shift from a system of rote learning that is generally seen in
Indian educational institutions and accept the new, developing technology in order to create
effective learning environments for students. There is also a need to understand that new
technology and the young generation of students cannot be separated from each other, hence
discouraging students from exploring and using the aid of new technology could impair
relations between educational institutions, educators and students.

Limitations

For both the studies the research questionnaire was deemed too lengthy by some of the
participants. There was fatigue due to the same as reported by participants, hence fatigue
effect could’ve affected the responses and it could also be the case that participants were not
in the appropriate mindset to give accurate responses. The scale of the Academic Anxiety
had various items that were very extreme in nature, that are not usually found in the average
population. The sample for both the studies were more representative of the state of
Maharashtra; while responses were also gathered from other states of India, they were still
lesser in comparison to the number of responses gathered from Maharashtra, more
specifically the city of Mumbai. Dataset for Intrinsic Motivation for the second study was
not normally distributed. Though a regression model is flexible to the violations of
assumption of normality for the predictor variables, this could have been a factor affecting
the results of the regression analysis. The instrument used for both the studies could be
considered as a basic scale measuring the use of Chatbots, when the scope of the study
required a more specific scale that tapped into the use of conversational Chatbots by
students.

One of the major methodological limitations identified by the authors was the separation of
data collection across 2 studies — the first one focusing on academic anxiety and use of
chatbots, while the second one was directed toward finding the relationship between
Academic Motivation and use of chatbots. Since data was collected across 2 different
samples, we couldn’t opt for an advanced level of analysis that could be performed on the
data we had collected and neither could we test the theory in the first study itself.

Suggestions for future research

In the light of above findings, the authors propose that future studies could explore the
relationship between Academic Anxiety and the Use of Chatbots, mediated by Academic
Extrinsic Motivation. In recent years, technology has been growing immensely and so has
the Academic competition to be better than everyone, hence the link between students and
technology will increasingly become stronger. Therefore, longitudinal studies focusing on a
long-term development of technology related factors and academically relevant variables is
required. Future studies could also construct an instrument to measure the use of
conversational Chatbots in order to obtain better validity of results.
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CONCLUSION

The first study showed insignificant results, the results were not in line with the hypothesis.
There was a very low, insignificant correlation between Academic Anxiety and the Use of
Chatbots or CAIl. Reason could be attributed due to the lack of presence of other significant
variables that were not taken into the consideration by the researchers. The results of the
second study, show that Academic Extrinsic Motivation is a possible predictor for the Use of
Chatbots or C.A.l by students as shown by the significant correlation in the secondary
analysis. Chatbots act as a personal tutor, as a method of revising old concepts, exploring
new areas of interests and educators can help students use Chatbots in an effective manner
that helps them and create a conducive, chatbot-aversion free environment.
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APPENDIX

Table A Correlation Matrix for Multiple Regression Model for Academic Motivation (EM,
IM) and use of Chatbots (CAI)

Variable Mean SD N 1 2
1 CAl 76.21 10.68 137
2 EM 32.52 4.79 137 .186
3 IM 31.07 5.98 137 102 .381**

**correlation is significant at 0.01 level

Table B Correlation Matrix for Linear Regression Model for Extrinsic Motivation (EM)
and Use of Chatbots (CAI)

Variable Mean SD N 1
1 CAlI 76.21 10.68 137
2 EM 32.52 4.79 137 .186*

*correlation is significant at 0.05 level
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