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Sammanfattning

Bakgrund

Syfte

Metod

Resultat

Slutsatser

Al specifikt konversations-Al som OpenAl:s ChatGPT,
vaxer snabbt i bade privata och professionella sam-
manhang, vilket erbjuder mojligheter till kostnadsbe-
sparingar och modernisering for foretag. ChatGPT kan
simulera manskliga konversationer, vilket kan ge for-
delar i flera olika industrier och kan genom samarbete
mellan manniska och Al potentiellt forbattra anstall-
das produktivitet. Det huvudsakliga forskningsproble-
met ar att identifiera faktorer som paverkar system-
utvecklarens anvandning av ChatGPT och beakta dess
design och implementation for att minska potentiella
negativa effekter.

Denna studie syftar till att undersoka de faktorer som
paverkar anvandares adoption ChatGPT som ett verk-
tyg for att stodja systemutvecklare. Dessutom syftar
studien till att identifiera hur ChatGPT kan hjilpa
systemutvecklare i deras dagliga arbete och vilka hin-
der som finns for att inkorporera ChatGPT i denna
kontext.

Genom en fallstudieansats med kvalitativa och kvanti-
tativa datainsamlingsmetoder, anvdnder studien posi-
tivistiska och interpretivistiska paradigm.

Resultatet visar att den uppfattade formagan hos
ChatGPT att forbattra effektiviteten och generera kor-
rekta svar paverkar avsikten att anvdnda tekniken.
Faktorer som tidsbesparing, produktivitetsforbattring
och anvandarvanlighet gav dock inte statistiskt signi-
fikanta resultat. Utvecklare finner ChatGPT anvand-
bart for att forenkla uppgifter och hjalpa juniora ut-
vecklare, men det finns oro for att hantera komplexa
uppgifter och sikerhetsfragor.

Anvandarnas acceptans av ChatGPT drivs framst av
den uppfattade precisionen och effektiviteten.
ChatGPT kan hjalpa till med uppgifter som fels6kning,
kodgenerering, kodrefaktorering, kodoptimering och
teknisk dokumentation, men med vissa potentiella be-
gransningar ndr det géller hantering av alltfér kom-
plex kod. Trots detta sa finns hinder for inférandet i
form av oro for integritet, sikerhet och brist pa med-
vetenhet samt funktionella begransningar.



ChatGPT as a Supporting Tool for System Developers

Foljder

Nyckel-
ord

Abstract

De insikter som vunnits kan indirekt gynna foretag,
inklusive var affarspartner CGI, genom att bidra till
beslutsfattandeprocesser relaterade till adoption och
anvandning av ChatGPT.

Al, Konversations-Al, Systemutvecklare, ChatGPT,
TAM

Background Al specifically conversational Al like OpenAl's

Aim

Method

Results

ChatGPT, is rapidly expanding in personal and pro-
fessional settings, offering cost-cutting and mod-
ernization opportunities for businesses. This tech-
nology, capable of simulating human-like
conversations, holds promise across various indus-
tries, potentially enhancing productivity through
human-AlI collaboration. The main research prob-
lem is to identify factors influencing system devel-
opers' adoption of ChatGPT, considering its design
and implementation to mitigate potential negative
impacts.

This study aims to investigate the factors that influ-
ence user adoption of ChatGPT as a tool to support
system developers. Additionally, it aims to identify
how ChatGPT can aid system developers in their
daily work, and challenges associated with incorpo-
rating ChatGPT in this context.

Using a case study approach with qualitative and
quantitative data collection methods, the study em-
ploys positivist and interpretivist philosophical
paradigms.

Results showed that the perceived ability of
ChatGPT to enhance efficiency and generate accu-
rate responses significantly impacts adoption inten-
tions. When examining aspects related to timesav-
ing, productivity enhancement, and user-
friendliness, no statistically significant results were
found. Among developers, ChatGPT is considered
valuable for simplifying tasks and assisting junior
developers. There are concerns regarding its capa-
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Conclusions

Implications

Keywords

bility to handle complex tasks and potential secu-
rity issues. Suggestions for improvement include
better integration with integrated development en-
vironments (IDEs) and enhanced accuracy.

The findings highlight perceived accuracy and effi-
ciency as driving factors for user adoption regard-
ing ChatGPT. ChatGPT can support tasks like debug-
ging, code generation, code refactoring, code
optimization, and technical documentation. How-
ever, there may be some potential limitations when
dealing with overly complex code. Barriers to adop-
tion include concerns about integrity and security,
lack of awareness, and functional limitations.

The insights gained can indirectly benefit compa-
nies, including our business partner CGI, by guiding
decision-making processes related to the effective
adoption and utilization of ChatGPT.

Al, Conversational Al, System developer, ChatGPT,
TAM
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Abbreviations and definitions

Al

Conversational Al

ChatGPT

IS

System developer

“It is the science and engineering of making in-
telligent machines, especially intelligent com-
puter programs. It is related to the similar task
of using computers to understand human intelli-
gence, but Al does not have to confine itself to
methods that are biologically observable. “

Source: (McCarthy, 2007)

Conversational Al uses natural language pro-
cessing (NLP), natural understanding pro-
cessing (NLU), natural language generation
(NLG) and machine learning algorithms in order
to interpret user input, understand the context
and generate an appropriate response.

Source: (Makasi et al.,, 2022), (Moussawi et al.,
2020)

Open Al ChatGPT is a chatbot that uses large
language models (LLM's) to generate human-
like responses to user input. The chatbot is
trained on a vast dataset of human conversa-
tions, making it capable of producing replies to
various topics and prompts.

Source: (Aydin and Karaarslan, 2022), (Gordjin
and Have, 2023), (Haleem et al.,, 2022)

“IS as a discipline is concerned with the devel-
opment and use of information systems by indi-
viduals, groups, organizations and society,
where usually those information systems in-
volve the use of computers.”

Source: (Oates, 2006)

The System developer is responsible for defin-
ing system scope and objectives, integrating
computing systems, making software and hard-
ware recommendations, and developing and
testing applications. They also analyse and tune
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TAM

NLP

NLU

NLG

ML

system performance and develop tools for per-
formance evaluation and security. The role in-
volves various levels of responsibility.

Source: (Penn State Human Resources, n.d)

The Technology Acceptance Model (TAM) is a
widely used model describing technology ac-
ceptance, with two primary factors influencing
an individual’s intention to adopt and use new
technology: perceived ease of use and perceived
usefulness.

Source: (Charnees & Boot, 2016)

“Natural language processing (NLP) refers to
the branch of computer science—and more spe-
cifically, the branch of artificial intelligence or
Al—concerned with giving computers the abil-
ity to understand text and spoken words in
much the same way human beings can.”

Source: (IBM, n.d.a)

Natural language understanding (NLU) is a part
of natural language processing that employs
syntactic and semantic analysis to determine
the meaning of text and speech. It involves ana-
lyzing grammar, understanding intended mean-
ing, and creating an ontology to establish rela-
tionships between words and phrases. This
allows machines to comprehend human lan-
guage as humans do in conversations.

Source: (IBM, n.d.b)

“NLG is the process of producing a human
language text response based on some data
input. This text can also be converted into a
speech format through text-to-speech ser-
vices."

Source: (IBM, n.d.b)

“Machine learning is a branch of artificial in-
telligence (Al) and computer science which
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focuses on the use of data and algorithms to
imitate the way that humans learn, gradually
improving its accuracy.”

Source: (IBM, n.d.c)

IT “"IT" is the common term for the entire spec-
trum of technologies for information pro-
cessing, including software, hardware, com-
munications technologies and related
services. In general, IT does not include em-
bedded technologies that do not generate
data for enterprise use.”

Source: (Gartner, n.d)
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1 Introduction

1.1 Background

The implementation of Artificial Intelligence (Al) is expanding rapidly.
According to Google, 500 million people around the world use their
smart device Google Assistant every month, which is an Al-driven
voice-activated digital helper (Eadicicco, 2020). These products’ main
purpose in personal settings is to help users through different tasks
like playing music or finding out the weather forecast. According to
Zhang et al. (2021) the number of Al journals publication has grown
by 34.5% from 2019 to 2020, which is a higher number than between
2018 to 2019 where the growth was at 19.6%. From the early 2000s
the publication around Al has risen over 7 times, which indicates that’s
the subject of Al is important for the global economy (Cubric, 2020).

According to Ransbotham et al. (2020), MIT Sloan Management Re-
view and Boston Consulting Group conducted a study which found that
a majority of companies, 57% to be exact, are experimenting with Ar-
tificial Intelligence (AI) technology. Additionally, a similar proportion
of businesses, 59%, have developed a strategy for implementing Al in
their operations (Ransbotham et al., 2020). The 2019 Gartner CIO Sur-
vey showed that CIOs think of conversational Al as the main Al-driven
tool that will be utilized in business, where 70% of white-collar work-
ers were projected to work with chatbots in 2022 (Goasduff, 2019).
Conversational Al, which is a type of interactive system, is widely used
in personal settings but is only beginning to be implemented in enter-
prise settings (Brachten et al,, 2021). The use of conversational Al in
enterprise context is not only driven by their potential for reducing
costs, but also by their ability to create a modern office environment
that attracts the new generation of workers, specifically those who are
digital natives. (Goasduff, 2019). The decision to incorporate conver-
sational Al into an enterprise environment is perceived as a complex
and multi-faceted one, as it requires a long-term commitment from the
company (Kannan & Bernhoff, 2019).

Conversational Al uses natural language processing (NLP) and ma-
chine learning (ML) in order to provide a human-like conversation to
answer different queries (Gkinko & Elbanna, 2021). NLP which is a
subfield of computer science and Al that focuses on the ability of com-
puters to read and understand text and speech in a manner similar to
human understanding (ibm n.d.a). The ability for computers to under-
stand text through NLP has several advantages; one popular applica-
tion that uses NLP to translate text from one language to another is
Google Translate (Garousi et al. 2020). The challenges encountered in
the field of NLP often surround speech recognition, comprehending
natural language, and generating text that is natural to read (Garousi
etal. 2020). Syntax-wise, natural language has rules, but understand-
ing language is tough due to the complexity of semantics (Garousi et
al. 2020). One study showed that "List the sales of the products pro-
duced in 1973 with the products produced in 1972." offered 455 dif-
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ferent semantic-syntactic parses (Liddy, 2001). This shows the chal-
lenges in NLP. While people can easily understand different meanings,
it's hard for computers to understand all the details of natural lan-

guage.

One specific conversational Al that was launched as a prototype in No-
vember 2022 that has attracted interests from system developers, en-
gineers, social media users, business owners and authors is OpenAl's
ChatGPT (Haleem, et al., 2022). While there are several conversational
Als on the market today, such as Mitsuku and SimSimi, ChatGPT stands
out as the most popular one (Surveypoint, 2023).

ChatGPT is a conversational Al capable of producing human-like re-
sponses, with potential implications in various fields such as educa-
tion, research, journalism, mass communication, IT, and retail. Utiliz-
ing machine learning techniques, including deep learning, natural
language processing, and unsupervised and semi-supervised ML
methods, ChatGPT has been trained on extensive datasets. Its abilities
encompass things like text generation, question and answer genera-
tion, sentiment analysis, and summarization, with applications rang-
ing from computer code creation and financial analysis to poetry, es-
says, and impersonations. With these attributes ChatGPT has the
ability to impact many different industries such as healthcare, IT,
transportation, and education. (Haleem, et al., 2022)

One of the ways for Human and Al to collaborate is to simplify tasks by
letting the user interact in natural language by entering queries, and
by that access information related to the task (Brachten, 2021). Re-
search made by Dwivedi et al., (2021) shows that collaboration be-
tween humans and Al has the potential to increase the performance of
the users in an enterprise context. Technological progress in Al has
opened the possibility for Al to perform specific roles and tasks which
are currently performed by humans, which leads to a broader set of
tasks where Al and human can collaborate (Dwivedi, 2021). These ad-
vancements around Al technology have been analyzed in studies and
a narrative has been created where humans work higher up in the
value chain on more creative and cognitive roles in collaboration with
Al (DIN and DKE, 2018). According to Storey and Zagalsky (2016),
there has been a rapid adoption of conversational Al among system
developers. Human and Al collaboration enhances system developer
productivity by automating repetitive tasks, keeping them informed
about crucial projects or community events, and minimizing distrac-
tions (Storey and Zagalsky, 2016). On a team scale, Conversational Al’'s
can streamline and boost the effectiveness of each stage in the soft-
ware development life cycle, such as coding, testing, operations, and
managing user interactions (Storey and Zagalsky, 2016).

1.2 Problem

While factors influencing the adoption of conversational Al have been
researched in multiple studies (Marikyan et al., 2022; Moussawi et al.,
2020), adoption factors specific to ChatGPT are an unexplored area as

Dalarna University
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this is a new technology. Therefore, further research is needed to iden-
tify the factors that influence users’ decision to adopt this technology.

The literature has extensively explored the role of Al in the work con-
text, but the focus has been mainly on the potential of the technology
to replace manual processes and, to some extent, replace the human
workforce (Cao et al., 2021; Dwivedi et al., 2021).

According to Storey and Zagalsky (2016), conversational Al can in-
crease productivity and effectiveness among workers such as system
developers, but there is also a risk of negative impacts on their work.
These potential downsides include reduced team interaction, which
might lead to less learning and discovery among team members. The
use of these systems could also introduce new unintended interrup-
tions, hindering productivity. Trust in auto-generated documentation
might decrease, leading to overlooked issues or miscommunications.
Finally, ethical concerns may arise when the Al-generated content is
not obviously machine-generated, prompting issues of transparency
and accountability. These negative impacts emphasize the importance
of carefully considering the design and implementation of conversa-
tional Al systems in the development process. (Storey & Zagalsky,
2016).

The main research problem is to determine the factors that influence
a system developer to adopt ChatGPT, considering its design and im-
plementation during the development process to lessen potential neg-
ative impacts. This is important as ChatGPT is a growing technology,
and the factors contributing to its adoption remain predominantly un-
investigated. This leads to our research questions:

¢  What are the underlying factors that influence a system devel-
oper's decision to adopt ChatGPT as a support tool in their
daily work?

e How can ChatGPT support system developers in their daily
work?

¢ What are the potential challenges associated with the adop-
tion and utilization of ChatGPT among system developers?

1.3 Aim

Given the research gap in adoption factors specific to ChatGPT and the
research gap surrounding ChatGPT as a support tool among system
developers, the aim of this study is twofold. This study aims to inves-
tigate which factors influence system developer’s decision to adopt
ChatGPT as a support tool in their daily work. Ultimately, this study
aims to identify the ways in which ChatGPT can support system devel-
opers in their daily work and address potential challenges associated
with the adoption and utilization of ChatGPT.

Dalarna University
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1.4 Contribution

This study aims to contribute to the understanding of ChatGPT's role
as a tool to support system developers in their daily work and the fac-
tors influencing its adoption. It addresses the gaps in the literature re-
garding the adoption factors specific to ChatGPT and its potential as a
support tool for system developers. The study also identifies the chal-
lenges associated with the adoption and utilization of ChatGPT among
system developers. The study's findings can provide insights for or-
ganizations and developers considering the integration of ChatGPT
into their work processes.

1.5 Partner

CGI, founded in 1976 in Canada, ranks among the world's largest IT
and business consulting firms. With a workforce of approximately
90,000 employees, the company operates across over 400 locations
globally. In Sweden, CGI employs around 3,800 people, including 100
staff members in Borldnge.

CGI serves clients in 21 industries, such as:

o Utilities

e Manufacturing

e Government

e Financial Services

e Healthcare & Life Science

e Retail & Consumer Services
o 0il & Gas etc.

1.6 Limitations

CGI Borlange is a collaboration partner in this study and therefore the
main focus will be to carry out the research at the Borldnge office with
the exception of questionnaires that will be sent to a larger target
group within the CGI organization. This study is also limited to inves-
tigating specifically how system developers within CGI can use conver-
sational Al in their daily work as this is a typical role within the com-
pany CGI. This also provides the opportunity to study the subject more
deeply compared to if several different roles had been investigated.

This study is limited to investigating the conversational Al "ChatGPT".
The reason is that this application is said by many to be the fastest
growing conversational Al on the market. Reuters reports on February
1, 2023, that in January ChatGPT reached 100 million active users just
two months after its launch, which is the fastest user growth measured
at some application (Hu, 2023). This means that there is a broad user
base and the possibility that respondents are already familiar with or
have heard of ChatGPT is greater compared to other similar conversa-
tional Al’s.

Another limitation of this study is the time constraint, which limited
our ability to examine the full extent of system developers' adoption
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of ChatGPT using the Technology Acceptance Model (TAM). As are-
sult, we focused on investigating the developers' attitudes and inten-
tions to use ChatGPT, rather than their actual long-term adoption pat-
terns.

The results obtained from this study are limited to the knowledge
and experiences of the respondents involved in the study. It should
be noted that some participants from the questionnaire and inter-
views may not have directly used ChatGPT but rather responded
based on their understanding of the technology from what they had
read or heard about it. Therefore, the findings may be influenced by
their perceptions and second-hand information.

1.7 Disposition

The forthcoming text provides a comprehensive exploration of the
study's layout, explaining the structure and content on a chapter-by-
chapter basis.

The literature review chapter examines the factors that influence the
adoption of ChatGPT, within the context of system development. The
review discusses essential concepts, including conversational Al,
ChatGPT, human-Al collaboration, and technology adoption factors,
such as the Technology Acceptance Model (TAM).

The method chapter presents a case study on how ChatGPT can sup-
port system developers and what’s affecting user adoption of ChatGPT
among system developers. The use of the theoretical framework is ex-
plained and based on this; a set of hypotheses are proposed. Qualita-
tive and quantitative methods were used to gain a comprehensive un-
derstanding of the subject. Interviews and questionnaires were used
for qualitative data collection, which were analyzed thematically.
Quantitative data was collected through structured questionnaires
and analyzed using Spearman's rank correlation test. The chapter also
emphasizes the importance of validity, reliability, objectivity, and eth-
ical considerations in the research process to ensure trustworthy find-
ings.

The results chapter presents the results from the interview and ques-
tionnaire. The chapter begins with presenting the general knowledge
about ChatGPT among the respondents. Then the results from the
questionnaire and interviews regarding adoption factors are pre-
sented. Under section 4.2.1 the result from the hypothesis testing is
presented, both in text and in Table 3. In the last part of the chapter is
the result regarding ChatGPT as a support tool for system developers
presented.

The discussion chapter provides a detailed discussion of our findings
from this study. The chapter follows the same chronological order as
the result chapter, where we begin by discussing the general
knowledge about ChatGPT among the respondents. The adoption fac-
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tors are discussed under section 5.2, and then the discussion concern-
ing the hypotheses follows under section 5.2.1. ChatGPT as a support
tool is then discussed in the last section of the chapter.

In the conclusion chapter, the conclusion from this study is presented.
There are three sections, which represent the research questions. Un-
der each section the conclusion from each research question is pre-
sented.

In the last chapter, further research, we present our thoughts about
further research on ChatGPT.

Dalarna University
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2 Literature review

In the ever-changing landscape of technology, exploring the factors
that impact the adoption of new technologies, especially in the field of
artificial intelligence (Al) and conversational agents, has become in-
creasingly important. This literature review seeks to offer a deeper un-
derstanding of the factors influencing the adoption of ChatGPT, an ad-
vanced conversational Al, within the context of system development.
By examining a widely recognized model, the Technology Acceptance
Model (TAM), this review aims to investigate the primary determi-
nants that drive technology adoption and apply this model to the spe-
cific case of ChatGPT.

The review is organized as follows: a theoretical framework is pre-
sented, discussing essential concepts, including conversational Al,
ChatGPT, human-AlI collaboration, technology adoption factors includ-
ing the Technology Acceptance Model (TAM). At the end of the chapter,
two tables are presented to provide a comprehensive overview of the
literature (Table 1) and define the key concepts discussed (Table 2).

By integrating insights from the TAM model with an analysis of previ-
ous research on ChatGPT and related topics, this literature review
strives to provide a solid foundation for further investigation and un-
derstanding of the factors affecting the adoption of ChatGPT among
system developers.

2.1 Theoretical framework

211 Conversational Al

Conversational Al is a software application that can interact with users
in speech and/or written conversations using natural language (Dale,
2016). The term conversational Al refers to different types of technol-
ogy that can understand, process, and respond to human language,
which includes chatbots and voice assisted software which are Al
driven (MarketWatch, 2022). Conversational Al have the capability
through machine learning algorithms to learn and evolve over time as
users provide the algorithm with data as inputs (Gkinko & Elbanna,
2023a). Conversational Al can be found in different domains today,
ranging from personal settings in form of Apple’s Siri or Google’s As-
sistant to enterprise context where it's used to support different tasks
(Brachten et al, 2022). In enterprise context, conversational Al are rec-
ognized for improving productivity (Gkinko & Elbanna, 2023b). It has
the possibility to enhance productivity by streamlining a range of busi-
ness operations and services at a low cost (Gkinko & Elbanna, 2023b).

ChatGPT is a conversational Al language model developed by OpenAl
that has the capability to support users in various tasks. Researchers
have started to investigate the role, capabilities, and the impact
ChatGPT can have in different areas. (Haleem et al, 2022). ChatGPT is
trained on a wide variety of text using machine learning algorithms to
be able to perform a range of different programming related tasks
(Haleem et al, 2022). In recent times ChatGPT has gained recognition
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due to its capability to create human-like text with help of its pre-
trained transformer language model (Haleem et al, 2022). Several
companies have shown big interest in the ChatGPT technique where
they can see it help simplify different procedures, develop marketing
tools, virtual assistants, and automate tasks like document reviews
(Haleem et al, 2022).

ChatGPT have shown impressive capabilities in different domains, but
there are some limitations, for example occasionally producing incor-
rect or nonsensical response, slow response times, and being affected
by biases in the training data (Haleem et al., 2022). According to
Haleem et al. (2022) there is the possibility to reduce the risks con-
nected these constraints by using company niche models and modify
generic models before using Al-generated outputs.

The potential of ChatGPT stretches out to different domains, for exam-
ple education, where it can help students gather information. When
more users in different domains use ChatGPT it learns and improves
on its accuracy. It is important to review its potential effects and take
safety measures to ensure its ethical and responsible use. (Haleem et
al, 2022)

2.1.2 Human-Al collaboration

Artificial intelligence is finding its way into different domains rapidly,
which has sparked researchers to find out how Human-AlI collabora-
tion can increase productivity in the workplace (Sowa et al.,, 2021).
Sowa et al (2021) has investigated the synergies between human
workers and Al in different tasks for managers, for example planning,
organizing, and leading. Sowa et al (2021) used a three-staged meth-
odology, where the first phase involves a research review of existing
studies to formulate a hypothesis. In the second phase a preference
study was made to verify the hypothesis. The third phase included
semi-structured interviews and scenario-based design to dive deeper
into the insights that came from the second phase. (Sowa et al., 2021).
The primary conclusion from this study was that there is an increas-
ingly positive attitude towards Al in knowledge work, but there are
some concerns regarding Al used in full automation (Sowa et al.,
2021).

Humans and Al can collaborate in different ways, one of them is
through conversational Al, in particular Al chatbots. Gkinko & Elbanna
(2023a) made a study to investigate the use of conversational Al in
day-to-day work. Through a case study where they investigate one
company with 30,000 employees and collected data with semi-struc-
tured interviews, documents reviews and observation they concluded
that there are two key dimensions determining their type of use. The
first one is the dominant mode of interaction and the second is users
understanding of the Al technology. The study developed a classifica-
tion of users where they found four different types: early quitters, pro-
gressives, pragmatics, and persistence. Each of the classified users had
distinct characteristics. (Gkinko & Elbanna, 2023a)
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Previous research has shown that trust is one of the key factors for
new technology to be successfully implemented in the workplace, but
little is known about trust in relation to development in Al technology
(Gkinko & Elbanna, 2023a). Trust as a concept in organizations has
been considered a cognitive phenomenon grounded on rational think-
ing and decision making (Kramer, 1995). The study made by Gkinko &
Elbanna (2023a) identifies that there are three types of trust experi-
enced by users of conversational Al: emotional, cognitive, and organi-
zational. From those three types of trust the researchers develop a
framework of experiential and sustained trust formation. The study
highlights the important function of emotional and organizational
trust in complementing cognitive trust and from that they point at key
design features that promote trust in Al chatbot use (Gkinko & El-
banna, 2023a).

213 Adoption factors

Numerous studies have been conducted on the factors influencing the
use of Al technology in home contexts. Findings from this field may
help understand the use of conversational Al in an enterprise context,
but further research is required to gain a better understanding of the
driving factors for using conversational Al in a professional setting
(Brachten et al., 2021). Brachten et al. (2021) conducted a study to in-
vestigate the acceptance of conversational Al, focusing solely on con-
versational Al in a professional context. The study employed a re-
search model based on the decomposed theory of planned behavior
and tested it with a survey of 198 participants (Brachten et al., 2021).
Results from the study revealed that intrinsic motivation significantly
influences employees' intentions to adopt and utilize conversational
Al Perceived usefulness and trust are two factors that’s influencing
the use of conversational Al in different professional domains,
whereas demographics like age and gender do not alter the findings.
(Brachten et al., 2021). As most researchers focuses on the factors that
make a successful implementation of conversational Al, Schlogl et al.
(2019) found fear of job loss and lack of understanding the technology
as barriers preventing employees from using Al technology in the
workplace.

Kelley (2022) conducted a study on employees’ perception on the ef-
fective adoption of artificial intelligence where she conducted 49 in-
terviews with employees of 24 organizations across 11 countries. The
participants ranged from junior data scientists to chief analytics offic-
ers. The research identified 11 components that could influence suc-
cessful Al principal adoption: communication, management support,
training, an ethics officer, a reporting mechanism, enforcement, meas-
urement, accompanying technical processes, sufficient technical infra-
structure, organizational structure, and an interdisciplinary approach.
These principles are studied in relation to business code adoption the-
ory to provide a framework for understanding methods for a success-
ful implementation of Al principles within the organization. (Kelley,
2022)
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Moussawi et al. (2020) conducted a study with focus on personal in-
telligent agents (PIAs), which are a form of conversational Al. PIAs,
such as Siri and Alexa, are unique due to their personalized, intelligent,
and human-like behavior. The study draws on research in Information
Systems (IS), Artificial Intelligence and the Technology Acceptance
Model (TAM) to build and test a model of user adoption of PIAs based
on their unique characteristics. Through an interactive lab-based
study with new PIA users, the researchers collected data to analyze the
significant antecedents of PIA adoption. The results show that both
perceived intelligence and anthropomorphism significantly influence
PIA adoption. Understanding the adoption and use of PIAs is crucial
for both researchers and practitioners as these technologies become
increasingly prevalent. (Moussawi et al., 2020)

Marikyan et al. (2022) researched the use of conversational Al in
work-related contexts. The study explored the factors that lead to in-
dividuals' satisfaction with technology and examined the impact of sat-
isfaction on productivity and job engagement. The theoretical model
used in this study drew on the Technology Acceptance Model (TAM),
Unified Theory of Acceptance and Use of Technology (UTAUT), and
other research in Information Systems (IS) and Artificial Intelligence
(AD). The model was tested using 536 responses from individuals who
used digital assistants for work purposes. The results reveal that per-
formance expectancy, perceived enjoyment, intelligence, social pres-
ence, and trust were positively related to satisfaction with digital as-
sistants. Furthermore, satisfaction with the digital assistants was
found to be correlated with productivity and engagement. (Marikyan
etal, 2022)

The Technology Acceptance Model (TAM) (Figure 1) was developed
by Davis (1989) and derives from the Theory of Reasoned Action
(TRA) proposed by Fishbein and Ajzen (1975). According to TAM, ex-
ternal variables, such as system features, design, implementation pro-
cess, user training, organizational culture, and individual differences,
can affect users' perceptions of a technology's usefulness and ease of
use. Perceived usefulness (U) refers to the extent to which users be-
lieve that using a technology will enhance their job performance or
make their tasks easier, while perceived ease of use (E) represents the
degree to which users believe that using a technology is effortless and
easy to use. (Davis et al., 1989)

A user's attitude towards using a technology (A), which encompasses
their overall positive or negative feelings about using it, is influenced
by both perceived usefulness (U) and perceived ease of use (E). A pos-
itive attitude towards using a specific technology increases the likeli-
hood of adoption. The user's behavioral intention to use a particular
technology (BI) is primarily influenced by their attitude towards using
it (A) and the perceived usefulness (U) of the technology. The stronger
the behavioral intention, the more likely the user is to actually use the
technology. (Davis et al., 1989)
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The actual system use, which is the final component, refers to the real-
life usage of the technology by the user. It is directly influenced by the
user's behavioral intention to use the technology, and when a user has
a strong intention to use a technology and follows through with it, the
actual system use occurs. (Davis et al., 1989)
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Figure 1 - Technology Acceptance Model (TAM) (Davis et al., 1989)
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Reference

Concept

Research Objectives

Relevance to this Study

Brachten et al.,, (2021)

Conversational Al,
Human-AlI collaboration,
Adoption factors

The research objective of this study

is to understand how employees ac-
cept and adopt Enterprise Bots. The

aim is to provide theoretical insights
that can help decision-makers intro-
duce such systems effectively in en-

terprises.

Exploring user acceptance and
adoption of Al technology in a
professional context.

Dale, R. (2016)

Conversational Al

N/A

The article discusses conversa-
tional Al and traditional chat-
bots. It focuses on the technol-
ogy's history, today’s
problems, and future outlook.

Davis, (1989)

Adoption factors,
TAM

This study explores how perceived
usefulness and perceived ease of use
affect people’s decisions to adopt or
reject technology.

This article discusses the fac-
tors explaining user ac-
ceptance and adoption of new
technology such as perceived
usefulness and perceived ease
of use.

Davis et al,, (1989)

Adoption factors,
TAM

The research objective is to under-
stand why people accept or reject
computers, and to predict and in-
crease user acceptance of computer
systems.

This article discusses how us-
ers accept and adopt new tech-
nology based on perceived
usefulness and perceived ease
of use.

Gkinko & Elbanna, (2023a)

Conversational Al,
Human-AlI collaboration

The study investigates the develop-

ment and maintenance of employees'

trust in conversational Al including
the underlying factors and mecha-
nisms involved.

This article discusses a case
study approach to investigate
employees trust towards con-
versational Al in the work-
place.

Gkinko & Elbanna, (2023b)

Conversational Al,
Human-AlI collaboration,
Adoption factors

This study explores how employees
experience the use of conversational
Al in their daily work and aim to cre-
ate a taxonomy of user types accord-
ing to their adoption of the technol-

ogy.

This article discusses the use
of conversational Al in the
workplace.

Grefen et al,, (2003)

Adoption factors,
TAM

The research objective is to integrate
the perspectives of perceived useful-
ness and ease-of-use of IT with trust
in e-vendor to understand their link-
ages to behavior in online shopping.

This article discusses how per-
ceived usefulness and per-
ceived ease of use affect online
shoppers to adopt consumer
facing online platforms.

Haleem etal,, (2022)

Conversational Al,
Human-AlI collaboration,
ChatGPT

The research objective of this study

is to provide an overview of ChatGPT.

The paper also aims to discuss the
significant roles of ChatGPT in the
current scenario and its potential for
adoption in various academic and
professional domains.

The article discusses ChatGPT
for improving workflow pro-
cesses.
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Kelley, (2022)

Adoption factors

The research objective of this study
was to explore and understand em-
ployee perceptions regarding the ef-
fective adoption of Al principles in
their organizations. The study aimed
to identify the components that could
impact the adoption of Al principle.

This article discusses em-
ployee’s perception on adop-
tion of Al principles in their
workplace.

Marikyan et al., (2022)

Conversational Al,
Adoption factors,

This study explores which factors
that

This article discusses how con-
versational Al can support em-

TAM facilitate the use of conversational Al | ployees carrying out work-re-
in the workplace and their correla- lated tasks and what factors
tion with job engagement and influencing user adoption and
productivity. acceptance of this type of tech-

nology.
Moussawi et al.,, (2020) Conversational Al, Exploring the factors that impact the | This article discusses the fac-

Adoption factors, adoption of intelligent systems by us- | tors affecting user acceptance

TAM ers. and adoption of conversational

Al This article also discusses
TAM.

Schlogl, S. etal,, (2019)

Adoption factors

The research objectives are 1. Iden-
tify state-of-the-art Workplace Con-
versational Agent (WCA) concepts.
and 2. Determine aspects to consider
when designing WCAs.

This article discusses how con-
versational Al can support em-
ployees carrying out work-re-
lated tasks as well as the
employees’ attitudes towards
these technologies.

Sowa et al, (2021)

Human-AI collaboration

The study aims to explore how hu-
mans and Al can collaborate to in-
crease productivity in managerial
tasks, and whether enterprise bots
can collaborate like cobots rather
than replace humans.

This article discusses the
productivity aspects of hu-
man-Al collaboration. The au-
thors emphasize the im-
portance of Al-support instead
of full Al automation.

Table 1 - Concepts, research objectives and relevance of the reference literature
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Concept

Definition

Reference

Conversational Al

Conversational Al uses natural language pro-
cessing (NLP), natural understanding processing
(NLU), natural language generation (NLG) and
machine learning algorithms in order to interpret
user input, understand the context and generate
an appropriate response.

(Makasi et. al, 2022),
(Moussawi et. al, 2020)

Human-AlI collaboration

Intelligent systems like conversational Al can in-
crease daily productivity by supporting employ-
ees in a variety of work-related tasks. The collab-
oration helps improve the Al's performance while
also leveraging the creativity and nuance of hu-
man input.

(Marikyan et. al, 2022)
(Haleem et al,, 2022)

ChatGPT

Open Al ChatGPT is a chatbot that uses Natural
Language Processing (NLP) to generate human-
like responses to user input. The conversational
Al is trained on a vast dataset of human conversa-
tions, making it capable of producing replies to
various topics and prompts.

(Aydin and Karaarslan, 2022),
(Haleem et al., 2022)

Adoption factors

Adoption factors refer to the factors that influ-
ence whether people accept or reject the use of
information technology, specifically in the context
of Al-based applications in the workplace

(Brachten et al., 2021),
(Davis, 1989),
(Gkinko and Elbanna, 2023b)

Table 2 - Definitions of this study's concepts
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3 Method

This study focuses on the adoption of ChatGPT as a support tool for
system developers using a case study approach. This study utilizes
both qualitative and quantitative data collection methods and applies
the philosophical paradigms of positivism and interpretivism to gain
different perspectives on the research problem (see section 3.1). The
literature review is discussed (see section 3.2). This study utilized
mixed sampling techniques, including cluster and purposive sampling,
to select system developers for both a questionnaire and interviews
(see section 3.3 and 3.4). Quantitative and qualitative analysis was em-
ployed to interpret the data collected (see section 3.5). The application
of the theoretical framework is discussed, and a set of hypotheses are
proposed (see section 3.6). We also highlight the importance of valid-
ity, reliability, and objectivity in research and provide suggestions for
ensuring these aspects in their study (see section 3.7). Furthermore,
ethical considerations and the principles of the Swedish Research
Council for conducting ethical research are discussed, with an empha-
sis on obtaining informed consent and safeguarding the confidentiality
of personal data (see section 3.8).

3.1 Research design

The research design chosen for this study is a case study approach as
indicated in Figure 2. Case study is a research strategy used when the
study is focused on a single instance or case of a phenomenon. The
phenomenon can be an organization, system, or a decision. Case stud-
ies aim to examine the case within its real-life context. (Oates, 2006)

Strategies Data generation
: methods
Experiences
N2 Survey
and motivation |
S— - Research |
uestion(s) £ . g
mﬂ i ,_m; Design and ||
creation |
Literature Observation
review Experiment ||
; == often

Conceptual J
framework |

%

Question-
naires

Action
research

Documents |

Ethnography |

Figure 2 - Model of the research process adapted from (Oates, 2006), with our re-
search process indicated
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To collect empirical data for this study we used a mixed method ap-
proach that included both qualitive and quantitative data collection.
The qualitative data was collected through interviews with system de-
velopers and the quantitative data was collected through a question-
naire that was answered by system developers as well. The philosoph-
ical paradigms used for this study are positivism and interpretivism,
which helped us get a supporting perspective on the research problem.
Positivism as a philosophical paradigm assumes that the world exists
independently of humans and therefore can be studied through obser-
vations by researchers (Oates, 2006). Positivism in research is often
used when analyzing quantitative data (Oates, 2006). Positivism has
its limitations in research when you are studying the social world,
since social phenomenon is unique (Oates, 2006). Therefore, other
paradigms, for example interpretivism can be used to understand a
phenomenon from the social world (Oates, 2006). Studies using inter-
pretivism aim to get a rich understanding of a unique context trough
qualitive data analysis (Oates, 2006).

This research used a deduction approach, where we started with the
theoretical framework and then used it when designing the question-
naire and interview questions. The deductive approach is character-
ized by a top-down logic, where you start with the theory and from
that make predictions about the empirical data with hypotheses, and
then tries to confirm it through gathering of empirical data (Oates,
2006).

3.2 Literature review

Aliterature review serves two main purposes. Firstly, it helps research
students find an appropriate research idea and discover relevant ma-
terials related to their chosen topic. This involves exploring academic
journals that regularly publish articles in the subject area, identifying
frequently cited authors, and reviewing survey articles that summa-
rize previous research and identify gaps for further investigation. This
initial exploration helps students gain a better understanding of the
field and define their research problem. (Oates, 2006)

Once a topic is chosen, the second part of the literature begins. It con-
tinues throughout the research process, including writing the thesis
and preparing for presentation. The goal is to gather and present evi-
dence that supports the claim of contributing new knowledge. Fur-
thermore, researchers gather evidence to demonstrate the signifi-
cance of their chosen topic, avoid duplicating previous work without
reason, and showcase their original contributions that were previ-
ously unknown. (Oates, 2006)

In this study we mainly utilized the database Summon to find litera-
ture relevant to our topics. We also utilized Google Scholar to search
for relevant literature. Search phrases were formed based on the
words and concepts: Al, Conversational Al, Chatbot, ChatGPT, Enter-
prise, Organization, TAM, System developer, Tool, and Workplace. A
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table summarizing this study’s literature review can be found in Ap-
pendix 1.

3.3 Sampling and participants

In the context of sampling, a choice must be made as to whether the
sampling approach should be probabilistic or non-probabilistic. Prob-
ability sampling implies that the sample is chosen based on the re-
searcher's belief that there is a high likelihood that the selected re-
spondents accurately represent the entire population being examined.
In other words, they constitute a representative subset of the overall
population. (Oates, 2006). According to Oates (2006), non-probability
sampling indicates that the researcher is uncertain whether the cho-
sen sample is representative, as each member might possess distinct
qualities not found in others within the overall population.

The selection for this study was carried out using mixed sampling tech-
niques, as the research involved both a questionnaire and interviews.
As the study did not aim to explore the general public's perception of
ChatGPT, the surveys and interviews were targeted specifically at sys-
tem developers.

The questionnaire was distributed to system developers in all busi-
ness partner offices located in the northern region of Sweden, an ap-
proach that can be considered a form of cluster sampling. Cluster sam-
pling can be used to reduce the number of respondents based on
factors such as geographical location, with the hope that the selected
sample includes various types of individuals that naturally occur in
larger populations (Oates, 2006). As the selection was also defined by
a specific job role, the technique of purposive sampling can be dis-
cussed as well. Purposive sampling involves selecting samples based
on unique characteristics specific to a particular group (Oates, 2006).

The selection for the interviews was also conducted using purposive
sampling to intentionally select system developers with multiple years
of experience in their profession in order to get valuable insights from
a system developer point of view.

The consequences of the sampling choices made in this study include
the possibility of overlooking important insights from areas outside
the selected geographical region. By concentrating on a particular re-
gion, the study might unintentionally leave out useful viewpoints or
experiences from people in other areas, which could potentially limit
the generalizability and comprehensiveness of the findings (Oates,
2006).

3.4 Data collection

This section provides details on the two data collection methods em-
ployed in this study: questionnaires and interviews. Questionnaires
were used to gather large amounts of data from a diverse sample of
participants in a relatively short period of time. This method is partic-
ularly beneficial when obtaining numerical data or information about
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people's attitudes, opinions, and behaviors. In contrast, interviews en-
abled us to gain deeper insight into participants' experiences, perspec-
tives, and emotions, and to explore complex issues that may not be ad-
equately captured through quantitative measures alone. This method
was particularly useful when we sought to understand the underlying
meaning behind people's responses or to generate new insights and
hypotheses.

3.4 Questionnaire

To collect quantitative data, we have designed a questionnaire for sys-
tem developers to answer (see Appendix 2). Questionnaires are de-
fined by pre-defined questions in a pre-defined order for the respond-
ents to answer (Oates, 2006). Questionnaires are best suited when the
researchers aim to obtain data for analysis from a large number of peo-
ple (Oates, 2006). According to Oates (2006), you can divide questions
into open questions and closed questions, where open questions leave
the respondent to decide what to answer, and closed questions force
the respondent to answer from a range of pre-defined options.

We used partially closed-ended questions, closed-ended questions,
and open-ended questions. Partially closed-ended questions, where
the question begins as an open-ended question and the respondent
can provide their own answer, but we also include examples the re-
spondent to choose from. This design choice was to clarify what types
of answers we were looking for and to ensure consistency in the re-
sponses. Our close ended questions were designed so the respondent
could answer on a rating scale, ranging from 0-10. Based on the ques-
tionnaire, a set of hypotheses are formulated (see section 3.6).

Our questionnaire was designed with six categories, demographical
questions, general knowledge about ChatGPT, perceived usefulness,
factors influencing adoption, use cases and preferences, and future
outlook. These categories were constructed to provide a logical order
for the questions. According to Oates (2006), when designing your
questionnaire, it is important to arrange the questions in a logical or-
der that will make sense to the respondents. Avoid jumping from one
topic to another. Begin with easier and less sensitive questions, and
gradually move towards more complex or sensitive ones as the ques-
tionnaire progresses. This approach ensures a smoother flow and in-
creases the likelihood of obtaining accurate responses Oates (2006).

In our questionnaire there were six questions that directly related to
answering the research question “What are the underlying factors that
influence a system developer’s decision to adopt ChatGPT as a support
tool in their daily work?”. These questions were adapted from ques-
tionnaire questions discovered in our literature review and are speci-
fied below.

Our question: “To what extent do you agree with the following state-

ment: ChatGPT can help system developers save time by providing
quick answers to common questions?". This question is based on
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Moussawi et al. (2020), “PU1 - If [ were to start using Siri, it would
enable me to accomplish my tasks more quickly.”

Our question: “How likely do you think ChatGPT can contribute to im-
proving the efficiency of system developers? ". This question is based
on Moussawi et al. (2020), “PU3 - If I were to start using Siri, it would
enhance my overall effectiveness.”

Our question: “How likely do you think ChatGPT can contribute to im-
proving the productivity of system developers?". This question is
based on Marikyan et al. (2022), Measurement Item - “Increases my
productivity.”

Our question: “How do you perceive the accuracy of ChatGPT’s re-
sponses? ". This question is based on Moussawi et al. (2020}, “PInt5 -
Siri is able to provide me with a useful answer.”

Our question: “Do you perceive ChatGPT as user friendly?". This ques-
tion is based on Moussawi et al. (2020), “PEOU2 -Overall, I believe that
Siri is easy to use.”

Our question: “How likely are you to use ChatGPT as a support tool in
your work within the next 12 months?". This question is based on
Moussawi et al. (2020), “Int1 - I intend to start using Siri within the
next month.”

Our questionnaire also contained a handful of questions that gener-
ated qualitative data. These questions aimed to identify common
themes, patterns, or areas of interest, which can then be explored in
more depth during the interviews.

The questionnaire was made in Microsoft Forms. The questionnaire
was sent out in a weekly news mail going out to all the CGI offices
within the northern region of Sweden. To ensure answers from system
developers, a text about the questionnaire was included where we
stated that the questionnaire was intended for system developers
only. The questions for the questionnaire can be found in Appendix 2.

3.4.2 Interviews

To collect qualitative data, we conducted interviews (see Appendix 3).
As defined by Oates (2006), interviews are planned conversations be-
tween typically two people, in which one person seeks to gain
knowledge from the other. These conversations do not occur by
chance; they are planned by the researcher (Oates, 2006). There are
three types of interviews: structured, semi-structured, and unstruc-
tured (Oates, 2006). In this study, we conducted semi-structured in-
terviews. semi-structured interviews contain themes and questions,
but the order of the questions may change based on the conversation
flow (Oates, 2006). Additionally, the researcher has the option to in-
troduce new questions during the interview if new topics arise.
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The interviews were conducted with system developers employed at
CGI. Our respondents had different levels of experience within the field
of system development. The interview questions were designed to get
a deeper understanding on how ChatGPT could act as a support tool
for system developers and to answer the research questions “How can
ChatGPT support system developers in their daily work?” and “What
are the potential challenges associated with the adoption and utiliza-
tion of ChatGPT among system developers?”. The interview first in-
cluded some demographic questions, where we asked the respondent
for gender, age, job title and experience within the field of system de-
velopment. The demographic questions were asked to control that
they worked in the field of system development. We then asked the
respondent questions regarding ChatGPT, where we presented open
ended questions about their experience and thoughts about ChatGPT.
There are some overlapping questions in the questionnaire and the in-
terviews. As described in section 3.4.1, some questionnaire questions
aimed to find themes, patterns, or areas of interest in which the inter-
views could delve deeper into.

The interview questions can be found in Appendix 2. These interviews
helped us get a better understanding of how ChatGPT could act as a
support tool for system developers and shed light on the challenges
related to the adoption and utilization of ChatGPT.

The interviews were held on CGI's premises and online. In order to be
able to transcribe the interviews they were recorded with the permis-
sion of the respondents.

3.4.3 Respondents

Respondent 1

Respondent 1 works as system developer, with 12 years of experi-
ence of programming

Respondent 2
Respondent 2 works as a system developer with focus on integration
projects, with 15 years of experience of programming.

Respondent 3
Respondent 3 works as a senior system developer, with 15 years of
experience of programming.

Respondent 4
Respondent 4 works as a senior lead developer, with 15 years of ex-
perience of programming.

3.5 Data analysis

The data collection methods used in this study generated both quanti-
tative and qualitative data, therefore multiple analysis methods were
conducted in order to interpret the results. The research question
“What are the underlying factors that influence a system developer's
decision to adopt ChatGPT as a support tool in their daily work?” will
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be answered by testing the hypotheses formulated in section 3.6.1 and
3.6.2 using a quantitative analysis based on the Spearman rank corre-
lation test (see section 3.5.1). The research questions, "How can
ChatGPT support system developers in their daily work?" and “What
are the potential challenges associated with the adoption and utiliza-
tion of ChatGPT among system developers” was addressed through a
thematic analysis of the qualitative data gathered in this study. The
thematic analysis involved identifying recurring patterns and themes
in the qualitative data (see section 3.5.2).

3.5.1 Quantitative analysis

Numeric information or evidence obtained mostly through experi-
ments and surveys is referred to as quantitative data. While positivist
researchers primarily utilize and analyze this type of data, interpretive
and critical researchers also generate quantitative data on occasion.
(Oates, 2006)

Demographic information, such as age, gender, job role, and years of
experience, can be obtained through a questionnaire and is an example
of nominal or categorical data. This type of data can be analyzed for
frequency and used to categorize other types of quantitative data. Fur-
thermore, a Likert scale is commonly used in questionnaires to obtain
ordinal or ranked data, which represents how data points are ranked
concerning each other, but the scale cannot indicate the extent to
which they differ from each other. (Oates, 2006)

The quantitative analysis in this study focused on answering the re-
search question “What are the underlying factors that influence a sys-
tem developer’s intention to adopt ChatGPT as a support tool in their
daily work?”. To answer the research question, the hypotheses formu-
lated in section 3.6.1 and 3.6.2 were tested by examining the correla-
tion between answers regarding adoption factors and respondents’ in-
tention to use ChatGPT. To check for correlation between the different
variables this study utilized the Spearman’s rank correlation coeffi-
cient (Figure 3).

According to Shrober et al. (2018), correlation quantifies the level of a
monotonic relationship between two variables, a monotonic relation-
ship is where an increase in one variable results in a corresponding
increase or decrease in the other variable. Relationships between two
variables can be measured through multiple statistical tests, one of
which is simple linear regression. Simple linear regression uses two
variables, (x) and (y), where (x) is independent and (y) is dependent
on (x) (Kutner et al. 2005).

While a regression line cannot provide information on the strength of
the relationship between variables, a correlation can describe the level
of this association. The decision to use either a correlation or linear
regression depends on the research objective, with correlation used to
evaluate the strength of the relationship and linear regression em-
ployed to estimate y values from x values. A Pearson correlation anal-
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ysis is typically utilized when both variables are assumed to be nor-
mally distributed and can be measured to evaluate the strength and
direction of their relationship. (Shrober et al, 2018)

According to Kutner et al. (2005), the Spearman correlation coefficient
(Figure 3) is like the Pearson correlation coefficient but instead of us-
ing the actual values of the variables (x) and (y), the ranks of the values
are utilized to calculate the correlation. This coefficient measures the
strength of strictly monotonic relationships between two variables by
using ranks (Shrober et al., 2018). The ranking of the data transforms
a nonlinear strictly monotonic relationship into a linear one, allowing
the coefficient to quantify the relationship's strength. The Spearman
coefficient is relatively resistant to outliers, making it a robust meas-
ure of association between variables (Shrober et al, 2018).

Figure 3 - Spearman’s rank correlation formula (Gupta, 2023)

The Spearman coefficient ranges from -1 to +1 and can describe a per-
fect monotonic relationship (p = -1 or +1) but also a relationship with
no association (p = 0). An important note is that correlation should not
be interpreted as causation, i.e., even if there is a significant correlation
between two variables, it does not mean that one variable causes the
other or vice versa. (Shrober et al., 2018)

In this study, we used the Spearman's rank correlation to examine the
correlation between two sets of ranked variables obtained from our
questionnaire responses, which comprised Likert scale items ranging
from O to 10. Before conducting the Spearman's rank correlation test,
we performed data cleaning procedures to ensure accuracy and con-
sistency. The cleaned data was then exported to a CSV file, which was
subsequently read into a “Pandas DataFrame” for further analysis. To
conduct the Spearman’s rank correlation test we utilized the statistical
function “spearmanr” from the “SciPy” library in Python (see Appendix
4). This statistical measure was suitable for analyzing ordinal data and
helped us understand the strength of the relationship between varia-
bles. Moreover, Spearman's rank correlation coefficient is a reliable
method that is less affected by outliers and can be used with small
sample sizes. By utilizing this method, we were able to determine if
there was a significant correlation between variables and gained in-
sights into the strength of the relationship between them (see section
4.2.1 for results).
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3.5.2 Qualitative analysis

Qualitative data covers non-numerical information like words, images,
and sounds, which can be found in sources such as interviews, docu-
mentation, and websites for example. This type of data is frequently
used in case studies, action research and ethnography. The philosoph-
ical paradigm connected to studies using qualitive data is interpre-
tivism. To analyze qualitive data different techniques can be used, such
as counting the frequency of words or allocation pages to various top-
ics. The most common way to analyze qualitive data involves identify-
ing themes and patterns that are seen as relevant to the research topic.
(Oates, 2006)

Qualitive data analysis can be difficult, as it lacks strict instructions
and relies on the ability of the researcher to identify themes and pat-
terns in the data. That’s one of the main reasons why critics argue that
researchers using qualitive data doesn’t provide enough information
about the analysis process. (Oates, 2006)

The qualitative data used in this study was gathered through the inter-
views and partly by the questionnaire. The qualitative data was used
to answer the research questions "How can ChatGPT support system
developers in their daily work?" and “What are the potential chal-
lenges associated with the adoption and utilization of ChatGPT among
system developers”. The interviews were transcribed for thematic
analysis. There are two ways to perform thematic analysis for this kind
of data, deductive approach, or inductive approach (Oates, 2006). The
deductive approach is when you use existing theories and emanate
thematic analysis from those theories (Oates, 2006). Inductive ap-
proach is when you perform the thematic analysis with an open mind
and let the text speak for itself, this way can be seen as biases since you
cannot erase personal experience which will affect how you interpret
the data (Oates, 2006). In this study, a deductive approach was em-
ployed to analyze themes from the qualitative data. Through thematic
analysis, challenges related to the adoption and utilization of ChatGPT
among system developers were identified. Recurring patterns and
themes were discovered, revealing how ChatGPT can support system
developers in their daily work.

3.6 Application of the theoretical framework

TAM as a model has been widely used in previous research on technol-
ogy adoption and has a strong theoretical foundation. The model is
based on the belief that users' perceptions of the usefulness and ease
of use of a technology are the primary determinants of their intention
to adopt it (Davis, 1989). The TAM model has been tested and vali-
dated in multiple contexts and industries, including various business
to consumer (B2C) applications, gamified e-business applications and
applications related to entertainment and pleasure (Grefen et al,
2003; Rodrigues et al., 2016; Van der Heijden, 2004). This indicates its
broad applicability and usefulness in understanding technology adop-
tion.
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The Technology Acceptance Model (TAM) is still relevant and useful in
understanding user adoption of today's technologies. Two recent stud-
ies by Moussawi et al. (2020) and Marikyan et al. (2022) both drew on
TAM in their research on the adoption and satisfaction with conversa-
tional Al and digital assistants. TAM's focus on perceived usefulness
and ease of use is still applicable to these technologies, as users still
need to perceive them as useful and easy to use in order to adopt and
continue using them. Drawing on the principles of the TAM model, we
have been able to establish clear and testable hypotheses that provide
guidance for our research. This approach has facilitated the design of
our study and will allow for effective analysis of our data (see section
3.5.1). Furthermore, the incorporation of TAM concepts as part of our
theoretical framework adds credibility to our research and enhances
the validity of our findings.

In our research model, we build upon existing literature and models to
examine the factors influencing the adoption of ChatGPT. Specifically,
this study investigates the strength of the relationships between hy-
potheses related to the TAM variables perceived usefulness (U) and
perceived ease of use (E) - and system developers' attitudes towards
using ChatGPT in their daily work (A) (see Figure 1).

To answer the research question “What are the underlying factors that
influence a system developer’s decision to adopt ChatGPT as a support
tool in their daily work” a set of hypotheses is proposed (see section
3.6.1 and 3.6.2). These hypotheses were tested by checking for corre-
lation between two sets of ranked variables derived from the question-
naire responses (see section 3.5.1).

3.6.1 Hypotheses - Perceived usefulness

The TAM variable perceived usefulness refers to “the degree to which
a person believes that using a particular system would enhance his or
her job performance” (Davis, 1989, p. 320).

Recent research suggests that a user who perceives a specific technol-
ogy as useful is more likely to adopt that technology (Moussawi et al.,
2020). According to Marikyan et al. (2022), users in a work-related
context are more satisfied with a technology if they find it useful,
which also affects their intention to use the technology to a greater ex-
tent.

This leads to our hypotheses,

H1: System developers who perceive that ChatGPT can help them
save time by providing answers to common questions are more likely
to use ChatGPT as a support tool in their work.

This hypothesis is formulated based on the questionnaire question
“To what extent do you agree with the following statement: ChatGPT
can help system developers save time by providing quick answers to
common questions” and tested against the questionnaire question
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“How likely are you to use ChatGPT as a support tool in your work
within the next 12 months?”.

H2: System developers who perceive that ChatGPT can enhance the
efficiency of their work tasks are more inclined to utilize ChatGPT as a
supportive tool in their work.

This hypothesis is formulated based on the questionnaire question
“How likely do you think ChatGPT can contribute to improving the ef-
ficiency of system developers?” and tested against the questionnaire
question “How likely are you to use ChatGPT as a support tool in your
work within the next 12 months?”.

H3: System developers who perceive that ChatGPT can enhance their
productivity are more likely to use ChatGPT as a support tool in their
work.

This hypothesis is formulated based on the questionnaire question
“How likely do you think ChatGPT can contribute to improving the
productivity of system developers?” and tested against the question-
naire question “How likely are you to use ChatGPT as a support tool
in your work within the next 12 months?”.

H4: System developers who perceive that ChatGPT can provide accu-
rate responses to their work-related inquiries are more likely to use
ChatGPT as a support tool in their work.

This hypothesis is formulated based on the questionnaire question
“How do you perceive the accuracy of ChatGPT’s responses?” and
tested against the questionnaire question “How likely are you to use
ChatGPT as a support tool in your work within the next 12 months?”.

3.6.2 Hypothesis - Perceived ease of use

The TAM variable perceived ease of use refers to the extent to which a
user anticipates that utilizing the system will require little to no effort
(Davis, 1989).

Ease of use as a variable has shown mixed results in previous research,
with some studies confirming its significance in technology adoption,
while others have rejected its importance in influencing users' behav-
ior.

The positive correlation between perceived ease of use and the inten-
tion to adopt or use a technology has been demonstrated in various
studies, including those investigating the intention to adopt consumer-
facing online platforms (Gefen et al, 2003), systems designed for
pleasure and enjoyment (Van der Heijden, 2004), and gamified e-busi-
ness applications (Rodrigues et al,, 2016).

In the study conducted by Moussawi et al. (2020), the variable ease of
use does not correlate with the intention to adopt the use of personal
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intelligent assistants. Instead, perceived usefulness was a driving fac-
tor for the users’ intention to adopt this technology. On the other hand,
ease of use may be an influencing factor when it comes to more com-
plex systems. (Moussawi et al., 2020)

This leads to our hypothesis,

H5: System developers who perceive that ChatGPT is user-friendly are
more likely to use ChatGPT as a support tool in their work.

This hypothesis is formulated based on the questionnaire question
“Do you perceive ChatGPT as user friendly?” and tested against the
questionnaire question “How likely are you to use ChatGPT as a sup-
port tool in your work within the next 12 months?”.

3.7 Validity, reliability, and objectivity

The trustworthiness of a study can be measured through validity, reli-
ability, and objectivity. Experts in the field have consistently empha-
sized the significance of considering these aspects in all scientific con-
texts. (Bjorklund and Paulsson, 2012)

3.7.1 Validity

Validity refers to the extent to which one measures what'’s intended to
be measured (Bjorklund and Paulsson, 2012). According to Oates
(2006), validity can be divided into internal validity and external va-
lidity. Internal validity is concerned with whether the study was well-
designed to collect accurate data and examine the appropriate factors,
leading to a reliable causal relationship. External validity refers to the
generalizability of research findings to other settings, people, or times.
It depends on how representative the research samples are, such as
subjects in experiments or respondents in surveys. In positivist re-
search, high generalizability is sought to identify general patterns or
laws rather than unique findings specific to a particular case. (Oates,
2006)

Using multiple perspectives, such as triangulation, can according to
Bjorklund and Paulsson (2012) enhance the validity of a study. One
effective method to increase validity is to use both questionnaires and
interviews, by clearly defining the target audience and asking precise
and easy-to-understand questions (Bjorklund and Paulsson, 2012).

3.7.2 Reliability

Reliability refers to measurement consistency and assesses how con-
sistently the same results can be obtained if the research is conducted
again (Bjorklund and Paulsson, 2012). This includes ensuring that the
research instruments, such as questionnaires and interviews, are neu-
tral and unambiguous, and that the researchers themselves are con-
sistent in their approach (Oates, 2006). Data analysis techniques need
to be used accurately and consistently, particularly for qualitative
data. Overall, it is important to ensure that all researchers understand
the categories being used and analyze data in a consistent manner to
ensure reliability. (Oates, 2006)
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To ensure the reliability of research instruments, such as question-
naires, interviews, and data analysis techniques, researchers must
strive to minimize potential errors or inconsistencies (Oates, 2006).
One approach to increasing reliability is to use control questions in
questionnaires and interviews. Control questions are a set of questions
that are included in the survey to ensure that the respondent is paying
attention and providing accurate answers (Bjorklund and Paulsson,
2012). By comparing the responses to the control questions and the
actual questions, researchers can identify discrepancies and eliminate
inaccurate responses, thus increasing the reliability of the collected
data (Oates, 2006).

Another approach to increasing the reliability of the study is triangu-
lation. By using different sources and methods, researchers can com-
pare the findings, and identify any discrepancies or inconsistencies.
Triangulation can enhance the validity and reliability of the study by
increasing confidence in the findings and reducing the potential for er-
rors or biases. (Oates, 2006)

373 Objectivity

Objectivity in research refers to the degree of researcher bias and
whether the study results are influenced or distorted by their own val-
ues. It also involves whether the researchers have a particular interest
in the study's outcome. If researchers are sponsored by an organiza-
tion that could benefit from the study's findings, the issue of vested
interests may be raised. (Oates, 2006)

Objectivity can according to Bjorklund and Paulsson (2012) be in-
creased in a study by clearly explaining and justifying the choices
made, allowing readers to form their own opinions on the results. Bjor-
klund and Paulsson (2012) also state that issues with objectivity can
arise when summarizing, paraphrasing, or quoting sources. To main-
tain objectivity, it is crucial to present the source's content as objec-
tively as possible, avoiding selective use of information (Bjorklund and
Paulsson, 2012).

Objectivity is important for both positivist and interpretivist research-
ers, although their definitions of objectivity may differ (Oates, 2006).
While positivists believe in the possibility of conducting completely
objective studies, interpretivists emphasize the importance of hon-
esty, ethics, and morality in achieving objectivity (Bjorklund and
Paulsson, 2012).

3.8 Ethical considerations

The Swedish Research Council (2002) has established ethical princi-
ples for conducting research to create norms between researchers and
study participants. These principles should serve as guidelines for re-
searchers when planning their research. These requirements include
the information requirement, which means that the researcher should
inform about the project's purpose. Next is the consent requirement,
where participants in the research should be able to decide if they
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want to take part in the research. The confidentiality requirement in-
volves treating information about all individuals involved in a study
with confidentiality and storing personal data in such a way that un-
authorized individuals cannot access it. Lastly, the utilization require-
ment states that data collected about individuals should only be used
for research purposes. (Swedish Research Council, 2002)
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4  Results

In this chapter our result is presented from both the interview and the
questionnaire. In section 4.1 some general information regarding
knowledge about ChatGPT among our respondents are presented. Sec-
tion 4.2 provides the result from the questionnaire related to adoption
factors. Under section 4.2.1 we present the result from the hypothesis
testing to answer the research question “What are the underlying fac-
tors that influence a system developer’s decision to adopt ChatGPT as
a support tool in their daily work?”. The results of the hypotheses test-
ing are summarized in Table 3. In Section 4.3 we present the result
from the interview and questionnaire regarding ChatGPT as a support
tool for system developers, to answer the research questions “How can
ChatGPT support system developers in their daily work?” and “What
are the potential challenges associated with the adoption and utiliza-
tion of ChatGPT among system developers?”.

4.1 Respondents’ general knowledge about ChatGPT

Have you ever used ChatGPT as a support tool in your
work?

= YES = NO

Figure 4 - Have you ever used ChatGPT as a support tool in your work?

As Figure 4 shows, 49% of the respondents’ from the questionnaire
had used ChatGPT as a support tool in their work. The result from the
interview where similir to the result from the questionnaire, where
respondent 1 and 4 had used it in work related tasks, and respondent
2 and 3 had not.
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On a scale of 0-10, how familiar are you with ChatGPT and its capabilities?
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Figure 5 - On a scale of 0-10, how familiar are you with ChatGPT and its capabili-
ties?

As Figure 5 shows, 61% of the respondents’ from the questionnaire
answered 6 or above on how familiar they are with ChatGPT and its
capabiltites.

The same question was asked during the interviews, where the
respondents’ had to choose between 0-10 on a likert scale. Where
Respondent 1 did choose 4. The respondent felt comforatble that he
had the knowledge about the concept of ChatGPTs capabilities, but
was unsure about the areas of use and how to use it effective.
Respondent 2 did also choose 4 on how familiar he was with ChatGPTs
capabiltites, but was very corious and aimed to increase his knowledge
in the near future. Respondent 3 didn’t have any own experience from
using ChatGPT, but the Respondent did spend a lot of time reading
about it, and estimates his his knowledge of ChatGPT as a 7.
Respondent 4 thinks their knowledge is limited if he compares it with
what he have heared ChatGPT can do, and estimated to 4.
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4.2 Adoption factors

To what extent do you agree with the following statement: "ChatGPT can help system
developers save time by providing quick answers to common questions."
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Figure 6 - To what extent do you agree with the following statement: "ChatGPT
can help system developers save time by providing quick answers to common ques-
tions."”

Most of the respondents of the questionnaire agreed to some degree
with the statement, "ChatGPT can help system developers save time by
providing quick answers to common questions”. The Figure 6 show-
cases this prevailing opinion, with a large percentage between agree-
ing and strongly agreeing with the statement.
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Figure 7 - How likely do you think ChatGPT can contribute to improving the effi-
ciency of system developers?

Figure 7 shows that the majority of the respondents are slightly posi-
tive that ChatGPT can contribute to improving the efficiency of system
developers. 74% of the respondents answered 6 or above.

Respondent 3 and 4 from the interviews viewed it as very likely for
ChatGPT to improve the efficiency of system developers. Respondent
4 compared it to when "stackoverflow”, a forum where programmers
can discuss their solutions with other programmers, was introduced.
Respondent 4 was sure that the use of "stackoverflow” had improved
the efficiency of system developers, and he thought that ChatGPT
would have similar impact. Respondent 2 saw it as very likely that
some type of conversational Al will improve the efficiency for system
developers but wasn’t sure if ChatGPT would be that tool. Respondent
1 thought that in the future ChatGPT might improve the efficiency of
system developers, but it will be some time before system developers
have learned how to use it correctly. Respondent 1 believed that cop-
ying and pasting code from ChatGPT, which the system developer
doesn't fully understand, could create problems.
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How likely do you think ChatGPT can contribute to improving the productivity of
system developers?
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Figure 8 - How likely do you think ChatGPT can contribute to improving the
productivity of system developers?

As Figure 8 shows, the majority of the respondents in the question-
naire were slightly positive that ChatGPT can improve productivity for
system developers. 83% of the respondents answered 6 or above.

The respondents from the interview's answers were in line with their

answers regarding efficiency, where they all answered the same for
both questions.
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How do you perceive the accuracy of ChatGPT's answers?
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Figure 9 - How do you perceive the accuracy of ChatGPT’s responses?

Figure 9 shows how the respondents from the questionnaire rated
how they perceive the accuracy of ChatGPT's answers. It indicates that
the majority of the respondents rated it between neutral and very
good, with 83% of the respondents in that range. The respondents
from the interviews were slightly negative in the ability of ChatGPT to
create accurate code, but also said that in some subjects it can be very
accurate. Respondent 4 said “If you give it good specific questions as
input, it will provide you with good answers as output, but it's very
hard to be specific in the question”. Both respondent 2 and 3 didn’t
have much experience using ChatGPT to support their system devel-
opment, but from what they have heard it wasn’t too accurate when it
comes to code. Respondent 1 perceived that ChatGPT sometimes
guessed the answers, and displayed it as facts, which made the re-
spondent question the accuracy.

The respondents from the interview were asked if ChatGPTs accuracy
affect their decision to use it as a support tool. Respondent 1 says that
the accuracy of ChatGPT's answers is dependent on what it is used for.
The respondent said that if you want to learn something, it is im-
portant to be aware that not everything ChatGPT says is true and to
examine the output closely and be doubtful. Respondent 2 says that
accuracy is not so important as long as the user is aware of the limita-
tions and takes the results with a “pinch of salt”. Respondent 3 says
that accuracy is not important because the respondent viewed
ChatGPT more as a source of inspiration and ideas, not as an exact so-
lution. Respondent 4 says that accuracy is extremely important, be-
cause the respondent wants to understand all code the respondent
uses and not just take in unknown code.
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Do you perceive ChatGPT as user-friendly?
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Figure 10 - Do you perceive ChatGPT as user friendly?

The majority of respondents in Figure 10 perceived ChatGPT as user-
friendly, with 78% of the ratings falling in between 6 or above.

The respondents from the interview were asked if user-friendliness is
important for their decision to use it as a support tool for system de-
velopers. Respondent 1 believes that the user-friendliness of ChatGPT
is important, the respondent mentioned that it would be good if
ChatGPT could provide a percentage indicating how confident it is in
its answer. Respondent 1 thinks that integrating ChatGPT into other
tools with plugins could increase its usability. Respondent 2 argues
that user-friendliness is important for increasing productivity where
If ChatGPT is too complex to use, the respondent doesn’t think it will
increase productivity for system developers. Respondent 3 believes
that the user-friendliness of ChatGPT is important to a certain degree
and would give ChatGPT a six on a scale of one to ten in user-friendli-
ness. Respondent 3 wants a user-friendly experience but says it does
not have to be perfect. Respondent 4 thinks that user-friendliness is
very important and wants ChatGPT to be easy to use, if it's not easy to
use it will make the respondents look at other sources for information.
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How likely are you to use ChatGPT as a support tool in your work within the next 12

months?
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Figure 11 - How likely are you to use ChatGPT as a support tool in your work
within the next 12 months?

Figure 11 shows how the respondents from the questionnaire an-
swered about the likelihood for them to use ChatGPT in their work
within the next 12 months. 61% of the respondents answered 6 or
above on the Likert scale, which indicates that most of the respondents
are going to use it within the next 12 months in work related tasks.

The respondents from the interview were asked about how likely they
were to use ChatGPT in work-related tasks within the next 12 months.
Respondent 1 viewed it as having a relatively low chance right now,
but maybe they will change their mind later when they become more
comfortable with the functions and areas of use. Respondent 2 thought
it was not entirely unlikely, but the respondent wasn't sure about the
areas of use. Respondent 3 answered, "basically zero probability,” as
their work tasks require critical thinking and creativity, where they
thought ChatGPT would offer no support. Respondent 3 also viewed
the time needed to learn the tool as an obstacle in implementing it in
their daily work. Respondent 4 saw ChatGPT as very likely to be used
in work-related tasks, with an interest in trying new technology and
seeing if it works as well as claimed as the main reason.
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4.2.1 Hypotheses testing

In order to answer the research question “What are the underlying fac-
tors that influence a system developer’s decision to adopt ChatGPT as
a support tool in their daily work?”, the hypotheses formulated in sec-
tion 3.6 was tested based on the questionnaire questions described in
Figure 6, 7, 8,9 and 10 compared with Figure 11. The Spearman’s rank
correlation test was utilized (see Appendix 4), and the results are as
follows:

H1: System developers who perceive that ChatGPT can help them save
time by providing answers to common questions are more likely to use
ChatGPT as a support tool in their work.

Spearman’s rank correlation was computed to assess the relationship
between Figure 6 and Figure 11.

There was a positive correlation between the two variables,
r(29) =.31,p=.084.

H2: System developers who perceive that ChatGPT can enhance the
efficiency of their work tasks are more inclined to utilize ChatGPT as a
supportive tool in their work.

Spearman’s rank correlation was computed to assess the relationship
between Figure 7 and Figure 11.

There was a significant positive correlation between the two variables,
r(29)=.62,p=.001.

H3: System developers who perceive that ChatGPT can enhance their
productivity are more likely to use ChatGPT as a support tool in their
work.

Spearman’s rank correlation was computed to assess the relationship
between Figure 8 and Figure 11.

There was a positive correlation between the two variables,
r(29) =.32,p=.080.

H4: System developers who perceive that ChatGPT can provide accu-
rate responses to their work-related inquiries are more likely to use
ChatGPT as a support tool in their work.

Spearman’s rank correlation was computed to assess the relationship
between Figure 9 and Figure 11.

There was a significant positive correlation between the two variables,
r(29) =.53,p=.002.

H5: System developers who perceive that ChatGPT is user-friendly are
more likely to use ChatGPT as a support tool in their work.
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Spearman’s rank correlation was computed to assess the relationship
between Figure 10 and Figure 11.

There was a positive correlation between the two variables, r(29) =

34,p=.062.

Hyphothesis

Path

Spearman's rank

P-value

Remarks

H1

To what extent do you agree with the follow-
ing statement: "ChatGPT can help system de-
velopers save time by providing quick an-
swers to common questions."” --> How likely
are you to use ChatGPT as a support tool in
your work within the next 12 months?

r(29) =.31

p =.084

p>0.05
Rejected

H2

How likely do you think ChatGPT can contrib-
ute to improving the efficiency of system de-
velopers? --> How likely are you to use
ChatGPT as a support tool in your work
within the next 12 months?

r(29) = .62

p=.001

p <0.05
Supported

H3

How likely do you think ChatGPT can contrib-
ute to improving the productivity of system
developers? --> How likely are you to use
ChatGPT as a support tool in your work
within the next 12 months?

r(29) = .32

p =.080

p>0.05
Rejected

H4

How do you perceive the accuracy of
ChatGPT’s responses? --> How likely are you
to use ChatGPT as a support tool in your
work within the next 12 months?

r(29) = .53

p=.002

p <0.05
Supported

H5

Do you perceive ChatGPT as user friendly?
--> How likely are you to use ChatGPT as a
support tool in your work within the next 12
months?

r(29) = .34

p=.062

p>0.05
Rejected

Table 3 - The results of the tests of hypotheses
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4.3 How can ChatGPT support system developers in
their daily work, and what challenges are
associated with its adoption and utilization?

The questionnaire contained four open-ended questions addressing
the respondents’ views on ChatGPT as a support tool for system devel-
opers. During the interviews, the respondents were asked the same
four questions to gain further insights into the topic.

The first question regarding ChatGPT as a support tool was: In your
opinion, what are the potential benefits of using ChatGPT as a support
tool for system developers?

The questionnaire results revealed that many respondents believe
ChatGPT can significantly aid system developers in improving error
detection and debugging code. During the interview, respondent 2 em-
phasized that if ChatGPT is trained with the specific code being in-
spected for errors, it can greatly support developers in identifying is-
sues. Respondent 1 also expressed confidence in ChatGPT's ability to
assist, particularly for junior system developers who may not yet have
learned all code-related best practices.

Another topic that was addressed in the questionnaire results was
ChatGPT’s ability to quickly provide accurate software code. Respond-
ent 1 said during the interview that ChatGPT most certainly could sup-
port by providing accurate code as long as it’s very simple code. Re-
spondent 3 was on the same track and stressed that ChatGPT could
help with simpler repetitive code writing but does not think it can pro-
vide complete solutions to very complex problems.

Other responses from the questionnaire highlighted that ChatGPT can
improve efficiency in generating technical documentation, promote
creativity and innovation, swiftly answer common questions, and
function as a digital co-worker. In the interview, Respondent 4 under-
scored ChatGPT's potential to serve as a collaborative partner for
brainstorming solutions to challenges or sparking fresh ideas.

The second question regarding ChatGPT as a support tool was: What
specific tasks or activities do you think ChatGPT could be most helpful
for in the context of system development?

The questionnaire results showed a wide variety of answers, but the
main part focused on activities like code generation, code testing, an-
swering common questions, and some responses where ChatGPT
would not be helpful in any way.

During the interviews, ChatGPT's capacity for generating code
emerged as a key topic. Respondent 3 believes that ChatGPT could as-
sist with refactoring and optimizing existing code, emphasizing its use-
fulness in writing repetitive code. Respondent 1 also sees potential in
ChatGPT for refactoring code, particularly for individuals who struggle
with understanding best practices and writing easily comprehensible
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code for others. Additionally, Respondent 1 anticipates that ChatGPT
may eventually become more adept at generating complex code but
expresses concern that the model (ChatGPT) could be trained with
poor-quality code examples, limiting its ability to tackle complex cod-
ing problems in the future.

Respondent 2 views ChatGPT's primary strength as error detection
and code flaw identification, but also recognizes its potential in gener-
ating data models. They mention that one of their coworkers has ex-
perimented with this function and achieved positive results.

According to respondent 4, the main value of ChatGPT lies in its ability
to quickly provide answers to common questions and that high avail-
ability is ChatGPT’s most important attribute since it is available 24
hours a day, 7 days a week.

The third question addressing ChatGPT as a support tool for system
developers was: “What do you think are the main barriers to integrat-
ing ChatGPT into the daily work of system developers?”

The questionnaire results showed three major aspects that might act
as barriers for integrating ChatGPT in system developers’ daily work.
The barriers were: concerns regarding integrity and security,
ChatGPT’s lack of awareness, and functional limitations.

The interviews followed the same theme as the questionnaire. Re-
spondent 3 thinks that integrity and security are the main barrier.
Many companies and authorities might be hesitant to use ChatGPT
since itis an external service and there is no way to know how the data
shared with ChatGPT might be used. Respondent 4 feels that licensing
models and legal issues are currently present barriers. As a consultant
for the Swedish Transport Administration (Trafikverket), they work
with sensitive information subject to strict confidentiality. In the Swe-
dish public sector, using cloud services is generally prohibited. This
makes it difficult for them to use ChatGPT since they cannot share the
code they have written. They also express concern about licensing
models. When ChatGPT generates code, the source of that code is un-
clear, which may introduce unwanted complexities in their work.

Respondent 1 says that the primary problem might be the assumption
that ChatGPT is all-knowing and possesses the entire internet's
knowledge while also containing false information. Based on their ex-
perience, the respondent notes that ChatGPT can make assumptions
and "guess" responses that may not be accurate. When engaging in
conversations unrelated to system development, ChatGPT may assert
incorrect information as correct due to insufficient data sources. The
respondent advises users to be critical and assess whether the gener-
ated code is reasonable to implement.

Respondent 1 also points out that potential barriers include technical
limitations, such as the presence of a proxy on a client's computer that
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blocks or slows down certain requests, making it difficult to use
ChatGPT. This issue may not be exclusive to the respondent's client.

Respondent 3 thinks that another barrier is the lack of understanding
about how to use the tool and the reluctance to change established
practices. People might question why they should adopt a new method
when they have been doing things a certain way for 20 years. This
mindset may lead them to avoid using the tool, even if they understand
its potential benefits. The respondent believes that resistance to
changing existing work methods is more prominent. They observe
people developing new applications using outdated approaches
simply because that's how they have always done it, without consider-
ing learning something new. However, for those who are willing to
adapt, the respondent thinks there are minimal barriers. They have
noticed that once developers experience a tool that genuinely helps,
they never go back; instead, they embrace it and use it extensively.

The fourth and final question addressing ChatGPT as a support tool for
system developers was: “In your opinion, what improvements or fea-
tures should be added to ChatGPT to make it more useful for system
developers?”

The questionnaire results provided a wide variety of answers with the
key aspects being clarification of the confidentiality of shared data
with ChatGPT, support for integration of ChatGPT in IDE’s (Integrated
Development Environment), and improved accuracy of ChatGPT’s re-
sponses.

During the interview, respondent 2 does not have a specific example
regarding security concerns but emphasizes the importance of clarify-
ing how ChatGPT handles the information users share with it. Users
need to be mindful when formulating questions for ChatGPT to avoid
disclosing trade secrets or sensitive information that shouldn't be cir-
culated freely. The security aspect is essential, as companies are inter-
ested in understanding how ChatGPT works so they can develop poli-
cies for its usage within the organization. The respondent mentions
that users might not want to share their project code with ChatGPT if
they are uncertain about how the information is shared or distributed.
In such cases, they might need to censor or simplify the code before
using ChatGPT.

Respondent 1 thinks that there should be a clearer explanation sur-
rounding the functionalities of ChatGPT so that users can utilize its full
potential.

Respondent 4 suggests enhancing the user experience by providing a
dedicated input feature for code, such as an improved text editor spe-
cifically designed for handling code. This would make the process of
adding code to ChatGPT more user-friendly and efficient, even though
they think that the existing method is relatively simple.
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5 Discussion

In this chapter, we provide a detailed discussion of our findings from
the study. We begin by summarizing the key results regarding the re-
spondent’s general knowledge about ChatGPT. We then examine the
adoption factors that emerged from the study and evaluate their im-
pact on system developers' intention to adopt ChatGPT in the next 12
months.

We also discuss the qualitative data collected from the study, which
sheds light on system developers' views on ChatGPT as a support tool.
We identify the potential benefits of ChatGPT in improving efficiency,
simplifying tasks, and enhancing productivity, as well as the main bar-
riers to integrating ChatGPT, including concerns about integrity and
security, functional limitations, lack of awareness, and legal issues.

Finally, we discuss the implications of our research for companies such
as our business partner CGl. We also address the ethical implications
of our study. We conclude by reflecting on our research methodology
and discussing the strengths and limitations of our study.

5.1 Respondents’ general knowledge about ChatGPT

Under section 4.1, we explored how system developers incorporated
ChatGPT as a support tool in their work and their familiarity with its
capabilities. Our findings suggest that nearly half of the participants
used ChatGPT for work-related tasks, demonstrating its value as a tool
in professional settings.

With respect to familiarity, a majority of the participants reported a
moderate to high level of understanding of ChatGPT and its potential
applications. Participants showed diverse levels of knowledge, rang-
ing from those who felt confident about the concept of ChatGPT but
were unsure about its practical use, to those who were curious and ea-
ger to expand their understanding in the future.

Some participants, despite not having direct experience with ChatGPT,
had invested time in researching the tool and attained a relatively high
level of knowledge. Some individuals felt that their understanding of
ChatGPT was limited in comparison to its full potential.

5.2 Adoption factors

Under section 4.2, we aimed to understand system developers' per-
ceptions of ChatGPT's potential to save time, improve efficiency, and
enhance productivity in their work. The majority of participants
agreed that ChatGPT could provide quick answers to common ques-
tions and help improve efficiency and productivity. Some of the re-
spondents draw parallels to the impact of platforms like Stack Over-
flow, where other system developers post their code in a forum like
conversations. However, opinions varied regarding whether ChatGPT
or another conversational Al would be the tool to achieve this.
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When it comes to accuracy of ChatGPT, most participants rated
ChatGPT's answers as neutral to very good, although some interview-
ees expressed concerns about its code accuracy. The interview partic-
ipants had more programming experience, with an average of 14.25
years, compared to the questionnaire respondents, who had an aver-
age of 8.5 years. This difference might influence their perception of the
code's accuracy generated by ChatGPT. The influence of accuracy on
developers' decisions to use ChatGPT as a support tool varied, with
some prioritizing accuracy while others viewed the tool as a source of
inspiration rather than exact solutions.

User-friendliness was shown to be important for most participants.
They believed that ease of use would impact productivity and were
more likely to adopt ChatGPT if it was user-friendly. Overall, the re-
spondent thought of ChatGPT as user-friendly. Suggestions for im-
proving usability included integrating ChatGPT into other platforms
where ChatGPT could have direct access to the directory where the de-
veloper worked on their code. Another suggestion was that ChatGPT
could provide a confidence indicator for its answers, to give the user a
chance to evaluate the code before using it in their own development.

Most respondents indicated they were likely to use ChatGPT in their
work within the next 12 months, but the level of enthusiasm varied.
Some respondents were open to using the tool once they gained famil-
iarity with its features but were uncertain about investing the time
needed to learn how to use it for enhanced productivity and efficiency.

5.2.1 Hypotheses

The research question “What are the underlying factors that influence
a system developer’s decision to adopt ChatGPT as a support tool in
their daily work?”, was answered by testing the hypotheses in section
4.2.1. The findings supported two out of the five hypotheses that relate
to system developers' intention to adopt ChatGPT in the next 12
months. The results suggest that ChatGPT's ability to improve effi-
ciency among system developers (H2) has a significant impact on their
intention to adopt the technology. Additionally, the study found that
ChatGPT's ability to generate accurate responses (H4) also has a sig-
nificant impact on respondents’ intention to adopt the technology.
Both these hypotheses relate to the TAM variable perceived usefulness
which has been confirmed as an adoption factor in multiple studies
(Marikyan et al., 2022; Moussawi et al., 2020).

The results did not support the hypotheses related to system develop-
ers' perception of ChatGPT's ability to save time by providing answers
to common questions (H1) and enhance productivity (H3). While
there were positive correlations between these factors and system de-
velopers' intention to adopt ChatGPT, they were not statistically sig-
nificant.

The hypothesis that system developers who perceive ChatGPT as user

friendly are more likely to use it as a support tool in their work (H5)
was not supported by the results. This hypothesis is based on the TAM

Dalarna University

43|68



ChatGPT as a Supporting Tool for System Developers

variable “perceived ease of use”, which has been both supported (Ge-
fen and Straub, 2003; Rodrigues et al., 2016; Van der Heijden, 2004)
and rejected (Marikyan et al., 2022; Moussawi et al., 2020) in previous
research. Although there may be a positive correlation between user-
friendliness and intention to adopt ChatGPT, the result was not statis-
tically significant.

53 How can ChatGPT support system developers in
their daily work, and what challenges are
associated with its adoption and utilization?

In this study, we collected qualitative data regarding system develop-
ers' views on ChatGPT as a support tool. We used a questionnaire and
interviews to get insight into the potential benefits of ChatGPT and to
identify if there are any tasks where it could provide meaningful assis-
tance. We also explored what the main challenges to integrate
ChatGPT as a support tool and gathered suggestions for improvements
or potential new features.

The results showed that many respondents believed that ChatGPT
could improve or simplify tasks like error detection, debugging, and
code generation. Simplification of business tasks on a general level is
also discussed in previous research where Haleem et al. (2022) found
that ChatGPT has the potential to simplify and assist companies in var-
ious business tasks. This is also emphasized by Ginko & Elbanna
(2023b), who suggests that conversational Al has the possibility to en-
hance productivity in a range of business operations. The results from
the interview indicated that the respondents thought that ChatGPT
only could help with code related tasks if the code wasn’t too complex.
They also noted that it could aid junior developers, where ChatGPT
could help in educational purposes. ChatGPT’s ability to aid in educa-
tional purposes is also highlighted by Haleem et al. (2022). Our results
indicated that ChatGPT could be a valuable tool in assisting with the
creation and maintenance of technical documentation. The result also
highlighted that ChatGPT could enhance creativity as it can act as a col-
laborative partner when brainstorming. One key aspect of ChatGPT as
a collaborative partner was shown to be its availability, as ChatGPT is
available 24 hours a day.

The respondents were asked about specific tasks where ChatGPT
could support system developers, where several respondents thought
it could improve or simplify tasks like code generation, code testing,
and refactoring and optimizing existing code. Also here, more notable
from the more experienced system developers, there was concerns re-
garding the quality of the code and ChatGPT's ability to handle com-
plex coding problems.

Regarding the main challenges to integrating ChatGPT, the question-
naire results and interviews pointed to concerns about ChatGPT’s lack
of awareness, functional limitations, and legal issues. ChatGPT’s func-
tional limitations are lifted in previous research, due to biases in the
training data, ChatGPT may produce incorrect or illogical output
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Haleem et al. (2022). Integrity and security were highlighted as an is-
sue as several of the interview respondents worked with confidential
code exclusive to the specific project. Therefore, the idea of providing
ChatGPT with access to such sensitive information was a major bar-
rier. If confidential code where leaked there could be legal issues,
which the respondents thought of as a major challenge in implement-
ing ChatGPT. The result highlighted lack of awareness of ChatGPT
functions and potential as a barrier to implementation. Many respond-
ents pointed out that time constraints hindered their ability to fully
understand and navigate this tool.

Finally, the results revealed suggestions for improvements and fea-
tures that could make ChatGPT more useful for system developers.

Clarifying the confidentiality of shared data.

Integrating ChatGPT with IDEs.

Improving the accuracy of responses.

Providing clearer explanations of functionalities.

Enhancing the user experience by adding a dedicated input
feature for code.

5.4 Implications

Our research provides insight into the factors that impact the adoption
of ChatGPT as a support tool for system developers, which could have
indirect benefits for companies, including our business partner CGI. By
identifying and addressing barriers to adoption and areas of use re-
lated to ChatGPT, our research could contribute to more effective im-
plementation of this tool. Moreover, other companies could benefit
from our findings as a valuable resource for gaining insights into the
effective adoption of ChatGPT.

In terms of ethics, this study should have no implications for the re-
spondents. All participants provided informed consent, and no confi-
dential or personal information was collected during the study. While
there are no direct ethical implications of the study's results, it is es-
sential to take into consideration the potential ethical concerns and
ensure that ChatGPT is used ethically and in compliance with relevant
legal requirements and regulations.

One ethical implication of our research is related to the authors em-
ployment with the business partner CGI. Since both authors have been
offered employment and financial compensation upon completion of
the thesis, some may argue that this creates a potential conflict of in-
terest or bias in the research. Specifically, there could be concerns that
the authors' employment and financial benefits from the research
could influence their findings or interpretations.

5.5 Reflection

The reason why the case study approach was selected for this study
was due to the nature of our research questions. Our research ques-
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tions were focused on understanding the real-life phenomena of de-
velopers integrating ChatGPT into their daily work within the context
of a single organization, CGI Borldnge. These types of research ques-
tions, which delve into the 'how' and 'why' of a particular phenomenon
in its real-life setting, are best answered through a case study ap-
proach (Oates, 2006).

In this study, we allowed for respondents with mixed knowledge and
experience of ChatGPT. However, to enhance the reliability of our
study, it would have been preferable to exclusively select respondents
with personal experience of using ChatGPT in their daily work.

Our study employed two primary methods of data collection: ques-
tionnaire and semi-structured interviews. To complement the quanti-
tative data generated from the questionnaire, we conducted semi-
structured interviews where qualitative data was generated. The rea-
son for this was to gather in-depth insights about the use of ChatGPT
among system developers. We did include some questions in the ques-
tionnaire which generated qualitative data, which in afterthought
should have been avoided. We think the result could have been clearer
if the questionnaire only provided quantitative data, and the inter-
views was the only source of qualitative data.

Our choice to study the particular organization of CGI came down to
availability, where we got the chance to get insights into their organi-
zation. This allowed us to get a detailed understanding of how system
developers work inside that organization, but it also limited the gen-
eralizability of our findings.
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6 Conclusion

This chapter concludes the main findings of this study. The results in-
dicate that factors such as efficiency and accuracy significantly influ-
ence adoption, while factors such as saving time, enhancing productiv-
ity, and user-friendliness did not have a significant impact.
Additionally, this chapter concludes how ChatGPT can support system
developers in their daily work and identifies potential barriers and
challenges associated with its adoption and implementation.

6.1 What are the underlying factors that influence a
system developer's decision to adopt ChatGPT as
a support tool in their daily work?

This study aimed to investigate the factors that impact system devel-
opers' intention to adopt ChatGPT as a support tool in their work. The
results showed that ChatGPT's ability to improve efficiency and gener-
ate accurate responses are significant factors that influence adoption.
However, the study did not find statistically significant results to sup-
port the hypotheses related to ChatGPT's ability to save time by
providing answers to common questions, enhance productivity, and
perceived user-friendliness. These findings suggest that system devel-
opers prioritize efficiency and accuracy over other factors when con-
sidering adopting ChatGPT.

6.2 How can ChatGPT support system developers in
their daily work?

The result from this study, as discussed in section 5.3, indicates that
ChatGPT could help system developers with:

e (Code debugging.

e (Code generation.

e Code refactoring.

e (Code optimization.

e Educate junior developers.

e Technical documentation

e Actas a collaborative partner when brainstorming.

However, ChatGPT may have potential limitations when dealing with
complex code.

6.3 What are the potential challenges associated
with the adoption and utilization of ChatGPT
among system developers?
The main challenges associated with the adoption and utilization of
ChatGPT among system developers include concerns about integrity
and security, particularly with confidential code, lack of awareness
about ChatGPT's functions, and functional limitations.
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7  Further research

As ChatGPT is a relatively new technology, there are numerous direc-
tions in which further research can be conducted to explore its poten-
tial and address the limitations identified in this study. While the study
supported the significance of perceived accuracy and efficiency as
driving factors for the adoption of ChatGPT, it would be valuable to in-
vestigate additional factors that may influence users' intentions to
adopt this technology. For example, factors such as trust and compati-
bility with existing workflows could be explored to provide a more
comprehensive understanding of the adoption process.

Considering that this study was conducted as a case study within a sin-
gle organization, future research could extend the investigation to
other organizations to explore how employees in different contexts
perceive ChatGPT's ability to assist them in their daily work. This
would provide insights into the generalizability and applicability of
ChatGPT as a support tool across diverse settings and industries.

Addressing the concerns surrounding security and confidentiality
identified in this study presents an opportunity for future research to
delve deeper into these topics. Investigating methods to ensure the
protection of sensitive data while using ChatGPT, exploring encryption
techniques, and developing privacy-preserving approaches would
contribute to addressing the barriers associated with data security
and confidentiality.
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Appendix 1

Literature review

a time

Reference Title Source Search word

Brachten etal,, (2021) The acceptance of chatbots in an enterprise | Summon Chatbot + Enterprise
context - A survey study

Dale, R. (2016) The return of the chatbots Summon Chatbot

Davis, (1989) Perceived Usefulness, Perceived Ease of Use, | Summon TAM
and User Acceptance of Information Tech-
nology

Davis et al,, (1989) User acceptance of computer technology: A | Summon TAM
comparison of two theoretical models

Gkinko & Elbanna, (2023a) Designing Trust: The formation of employ- Summon Conversational Al + Workplace
ees trust in conversational Al in the digital
workplace

Gkinko & Elbanna, (2023b) The appropriation of conversational Al in Summon Conversational Al + Workplace
the workplace: A taxonomy of Al chatbot us-
ers

Grefen et al,, (2003) Trust and TAM in Online Shopping: An Inte- | Summon TAM
grated Model

Haleem et al,, (2022) An era of ChatGPT as a significant futuristic | Summon ChatGPT
support tool: A study on features, abilities,
and challenges

Kelley, (2022) Employee perceptions of the effective adop- | Summon Al + Organization
tion of Al principles

Marikyan et al., (2022) Alexa, let’s talk about my productivity: The | Summon Al + Workplace
impact of digital assistants on work produc-
tivity

Moussawi et al., (2020) How perceptions of intelligence and anthro- | Summon Al + Workplace
pomorphism affect adoption of personal in-
telligent agents

Schlog], S. etal.,, (2019) Artificial Intelligence Tool Penetration in Summon Al + Tool
Business: Adoption, Challenges and Fears

Sowa et al, (2021) Cobots in knowledge work: Human-AI col- | Summon Al + Chatbot
laboration in managerial professions

Storey & Zagalsky (2016) Disrupting developer productivity one bot at | Google Scholar System developer + Al
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Appendix 2: Questionnaire questions
Demographic Questions

What is your age? (Select one: 18-24, 25-34, 35-44, 45-54, 55-64, 65+
)

What is your gender? (Select one: Male, Female, Non-binary/Third
gender, prefer not to say

What is your current job role or title?
How many years of experience do you have in programming?
General Al and Chatbot Awareness

Have you ever used ChatGPT as a support tool in your work?
(Yes/No)

On a scale of 0-10, how familiar are you with ChatGPT and its capabil-
ities?

Perceived Benefits

In your opinion, what are the top potential benefits of using ChatGPT
as a support tool for system developers? (Partially closed-ended)

A) Improved efficiency in writing technical documentation

B) Faster and more accurate software code generation

C) Increased creativity and innovation in product development

D) Better error detection and troubleshooting

E) Streamlined communication between development teams and
stakeholders.

F) OTHER/OTHERS (Open-ended option)

How likely do you think ChatGPT can contribute to improving the ef-
ficiency of system developers? (Likert scale: 0 - Not likely at all, 10 -
Very likely)

How likely do you think ChatGPT can contribute to improving the
productivity of system developers? (Likert scale: 0 - Not likely at all,
10 - Very likely)

To what extent do you agree with the following statement: "ChatGPT

can help system developers save time by providing quick answers to

common questions." (Likert scale: 0 - Strongly disagree, 10 - Strongly
agree)

Factors Influencing Integration

What do you think are the main barriers to integrating ChatGPT into
the daily work of system developers? (Open-ended)
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How do you perceive the accuracy of ChatGPT’s responses? (Likert
scale: 0 - Not accurate at all, 10 - Very accurate)

Do you perceive ChatGPT as user friendly? (Likert scale: 0 - Not at all
user-friendly, 10 - Very user-friendly)

Use Cases and Preferences

What specific tasks or activities do you think ChatGPT could be most
helpful for in the context of system development? (Open-ended ques-
tion)

Future Outlook

How likely are you to use ChatGPT as a support tool in your work
within the next 12 months? (Likert scale: 0 - Not likely at all, 10 -
Very likely)

In your opinion, what improvements or features should be added to

ChatGPT to make it more useful for system developers? (Open-ended
question)
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Appendix 3: Interview questions
Can you tell me about your experience using ChatGPT?

On a scale from 0 to 10, how familiar are you with ChatGPT and its ca-
pabilities? How did you first become aware of ChatGPT?

Have you used ChatGPT in work-related contexts?

If yes: What were some of the factors that influenced your de-
cision to try ChatGPT in a work setting?

If no: Are there any factors preventing, you from using
ChatGPT in your work?

In your opinion, how can ChatGPT support system developers in their
daily work?

What are the top three potential benefits of using ChatGPT as a sup-
port tool for system developers, according to your perception?

How likely do you think ChatGPT can contribute to improving system
developers' efficiency? Why? Give examples.

How likely do you think ChatGPT can contribute to improving the
productivity of system developers? Why? Give examples.

What do you think are the main obstacles to integrating ChatGPT into
system developers' daily work?

How important is the accuracy of ChatGPT's answers for your deci-
sion to use it as a support tool?

How do you perceive ChatGPT's accuracy?

How important is the user-friendliness of ChatGPT for your decision
to use it as a support tool?

How do you perceive the user-friendliness of ChatGPT?

How likely is it that you will use ChatGPT as a support tool in your
work over the next 12 months? Why? Why not?

In your opinion, what improvements or features should be added to
ChatGPT to make it more useful for system developers?

[s there anything else you would like to add?

Do you have any questions for us before we conclude the interview?
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Appendix 4:

Wk e

import pandas as pd

# Read the C5V file into a DataFrame

df = pd.read_csv('results.csv’, header=@, sep=";")

Hypotheses Testing

1 df.head(5)
Percieved ability to answer easy questions Percieved productivity Percieved efficiency Percieved T i user-friend| Intention to use
0 8 8 6 7 8 4
1 8 7 ] 8 8 1]
2 ] [ & 8 3 [
3 0 2 2 2 2 1]
4 4 7 6 4 3 10
1 from scipy.stats import spearmanr
3 # Calculate the Spearman rank correlation coefficients for all columns compared with the column "Use™
5 coll = df[ 'Percieved ability to answer easy questions']
6 | col2 = df[ 'Percieved productivity']
7 col3 = df['Percieved efficiency’]
8 col4 = df[ 'Percieved accuracy”]
9 col5 = df[ 'Percieved user-friendlyness']
12 cole = df['Intention to use’]
11
1 corrl, pvall = spearmanr(coll, col6)
2 | print(f“Spearman rank correlation coefficient between Percieved ability to answer easy questions and Intention to use: {corr
4 corr2, pval2 = spearmanr(col2, col6)
5 print(f“Spearman rank correlation coefficient between Percieved productivity and Intention to use: {corr2:.2f} (p-value: {pv
7 corr3, pval3 = spearmanr(col3, col6)
8 print(f"Spearman rank correlation coefficient between Percieved efficiency and Intention to use: {corr3:.2f} (p-value: {pval
@ corr4, pval4 = spearmanr(cold, col6)
11 print(f"Spearman rank correlation coefficient between Percieved accuracy and Intention to use: {corr4:.2f} (p-value: {pval4:
12
13 corrS, pvalS = spearmanr{col5, col)
14 print(f“Spearman rank correlation coefficient between Percieved user-friendlyness and Intention to use: {corr5:.2f} (p-value
3
Spearman rank correlation coefficient between Percieved ability to answer easy gquestions and Intention to use: ©.31 (p-value:
0.284)
Spearman rank correlation coefficient between Percieved productivity and Intention to use: @.32 (p-value: @.83@)
Spearman rank correlation coefficient between Percieved efficiency and Intention to use: @.62 (p-value: @.08@)
Spearman rank correlation coefficient between Percieved accuracy and Intention to use: 8.53 (p-value: @.802)
Spearman rank correlation coefficient between Percieved user-friendlyness and Intention to use: ©.34 (p-values: ©.862)
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