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ABSTRACT
Investigating the Impact of ChatGPT Use on Students’ Critical Thinking Skills

The burgeoning application of artificial intelligence (Al) tools within educational
settings, particularly with the advent of ChatGPT, has generated significant interest in
understanding their impact on students’ critical thinking skills. The purpose of this study
was to examine the relationship between the use of ChatGPT and students’ critical thinking
skills at a single higher education institution (HEI) in Kazakhstan. In pursuit of the
purpose, a quasi-experimental design was employed. The experimental group received
training on effective ChatGPT use compared with the control group. The sample included
52 undergraduate students from different disciplines. Data was collected from a pre-and
post-intervention assessment of critical thinking using the Cornell Class-Reasoning Test
Form X (CCT-X) and a survey to assess student engagement in ChatGPT.

The findings reveal an initial negative correlation between ChatGPT usage and
critical thinking skills, which shifts to improving critical thinking scores following the
targeted instructional intervention. This suggests that while ChatGPT holds potential as a
learning tool, its benefits can be maximized when coupled with structured guidance,
responsible usage, and educator oversight to mitigate risks associated with academic
integrity and developing critical thinking skills. Additionally, the study uncovers high
ChatGPT usage among students, with diverse views on its impact. While some perceive
benefits in supporting academic work, concerns exist regarding over-reliance, plagiarism,
content accuracy, and its influence on self-driven research motivation. This research
contributes to the discussion on Al in education by providing empirical evidence on
ChatGPT’s influence and calls for a holistic approach to Al integration, emphasizing
digital literacy, ethical use, and strategies to maximize learning benefits while safeguarding

critical thinking development.
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AngaTna

ChatGPT-nin cTyneHTTEepAiH CHIHH OWJIay JaFAbLIAPbIHA JCEPiH 3epTTEY

binim 6epy canaceinga, acipece ChatGPT naiina GonraHHaH KeiliH, dKacaH bl
unTeuiekT (YKW) KypanaapbIHbIH KOJIAAHBICH KEHEHIN Kelle )KaTKaHABIFbI CTYJeHTTEPIIH
CBIHHU OMJIay JaFIbUTIAPhIHA 9CEPIH TYCIHYTE eJIeyIli KbI3bIFYIIBUIBIK Oaiikanaabl. by
3epTTeyniH Makcathl Kasakcranaarsl 0ip skorapbl oKy opubiHga (JKOO) ChatGPT
naiiananyplH CTYACHTTEPAIH ChIHU OMJIay JarAbUIapbIMEH KaThIHACKIH 3€PTTEY.
Makcatka *eTy YIIiH, KBa3H-3KCIepUMEHTAIBIK JU3aiH KOIIaHbUI1a b6l byHaa apTypii
MaMaH/IBIKTap/IaH KUHAIFaH 52 0akajgaBp CTyIECHTTEPI €Ki TONKa OOIiHE/Il KOHE
ChatGPT-ai TriMai naiinanany OOWBIHINA OKBITY aJIFaH TOI OaKbUIay TOOBIMEH
CaJTBICTBIPBUTAIBL. JlepeKTep JKUHAY CHIHH OWJIay JaFAbUIApbIHBIH aJIbIH-a1a KOHE apabIK
OaranaybrH KamTeiiaabl. O ymin KopHemt ceiHBINTHIK-01ay TecTiniH X popmacs! (CCT-
X) sxone ChatGPT-ni KoimaHyaarsl CTyICHTTEPIH OCICCHAUTITIH Oaranay YIIiH
cayajgHama KOoJIJaHbLIa bl.

Hormxenep ChatGPT konnany MeH ChIHU Oiiflay JaF/bUIapbl apachIHaFbl
OacTankpl Tepic OailylaHBICTBIH OapblH KOPCETE1 )KOHE 01 MAKCATThI OKBITY apajlaCyblHaH
KEW1H ChIHM OiJIay KOPCETKIMKTEPiHIH skakcapybiHa e3repenl. byn ChatGPT oky Kypaibt
peTiHAe MyMKIHJIKTepre ue O0IFaHbIMEH, OHBIH aPTHIKIIBUIBIKTAPbIH KYPBUTBIMJIBIK
HYCKAyJIBIKTAPMEH, JKayanKepHIUTIKIIeH MMaiiJaJJaHyMEH KOHE OKBITYIIBUIAP/IbIH
KaJaraiaybIMeH Oipre akaJeMUsIIBIK a1ajl/IbIK TIEH CHIHU OIJIay JaFAbUIapbiH TaMBITyFa
OallTaHBICTHI TOYEKENIePAl a3aiTy YIIIiH OapbIHIA apTThIpyFa O0IaTHIHBIH KOPCETEI].
CoHbIMEH Katap, 3epTTeyie CTyieHTTep apacbiaaa sxorapsl ChatGPT xosnmaHbICH KoHE
OHBIH dcepl Typajbl SPTYPIIi Ke3KapacTapbl aHbIKTanaabl. Kelbip ctyneHTTep
aKaJeMUsUTBIK )KYMBICTBI KOJIZIay/1a MaigachH Oaiikaca Jja, oap/a acklpa rnaiaaiany,

IUIaruaT, Ma3MyH JIYPBICTBIFBI )KOHE ©3/IITHEH 3epTTey MOTHBALMACHIHA dCEpl Typasbl



IaHAAyIIBUTBIK Oap. By 3epTTeyne CTyAeHTTepiH ChIHU OWJIay aFAblIapblH JAMBITY
makcatbia ChatGPT-ni 6inim OarapiaamanapbelHa COTTI HHTErpalysiay YIIiH HUQPIBIK
CayaTTBUIBIKTBI, STUKAJIBIK TaiJalaHyIbl )KOHE CHIHH OMJIay bl JaMBITYIbI KAMTaMachI3
€T€ OTBIPHII, OKY apTHIKIIBIIBIKTAPbIH OapbIHIIA aPTTHIPY CTPATETUSIIAPHIH MaliJanaHyabl
YCBIHY apKbuibl OiniM 6epyzeri KM TankpuiayblHa SMIHPUKAIBIK AJIETACP YChIHBLIA B
Kinm ce3zoep: Kacanap! unremnext (JKW), ChatGPT, cbiau oiinay narnpuiapsl,

OakanaBpuaT CTyACHTTEpI, OiiM Oepy, korapel oKy opHbl (ZKOO).
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AOcTpaKT
HccnenoBanne Biausinus ucnosib3oBanust ChatGPT na HaBbIkM KpUTHYECKOTO
MBILILJIEHHS CTY/IEHTOB

Pacrymniee npumeHeHne HTHCTPYMEHTOB UCKycCcTBeHHOTO uHTeiiekTa (M) B
o0pasoBaTenbHOM cpezie, ocodeHHo ¢ nosiinennemM ChatGPT, BbI3Baio 3HAUNTEIBHBIN
MHTEpEC K MOHUMAHUIO UX BIUSHUS HA HABBIKA KPUTUYECKOTO MBIIUICHUS CTYIEHTOB.
[{enbio JaHHOTO HCCIICAOBAHMS OBLJIO U3YYCHHE CBA3H MEXIy Hcnosb3oBanuem ChatGPT
Y HaBBIKAMH KPUTHUYECKOTO MBIIICHHS CTYJCHTOB B OJHOM BBICILIEM Y4eOHOM 3aBEICHUU
(BY3e) B Kazaxcrane. [y qocTuxkeHus eIy ObUT IPUMEHEH KBa3UAKCIIEPUMEHTaIbHbIN
IM3aiiH. DKcIepuMeHTalIbHAas TPyIIa Mmoxydnia ooyueHue 3 heKTHBHOMY
ucnosp3oBanuio ChatGPT o cpaBHEHHIO ¢ KOHTPOJILHOU TpyIoii. Beibopka Brirouana
52 cryneHToB OakajaBpuaTa pa3IMYHBIX CHenuanbHOCTe. JlaHHbIe OBLIH COOpaHBI C
MIOMOIIBIO TIPEABAPUTENHFHON U MOCIEHHTEPBEHIIMOHHOM OLIEHKHA KPUTUYECKOTO
MBIIICHHS ¢ UCTIONb30BaHNeM (hopMbl X TecTa 1Mo Kinaccudukaniuy MeimuieHus: Kopraena
(CCT-X) u ompoca itst OIIEHKH BOBJICYEHHOCTH CTY/IEHTOB B Ucnonb3oBanue ChatGPT.

PesynbTaThl mokazany nepBOHAYAIBHYIO OTPUIATEIBHYIO KOPPEIISIIHIO MEXKITY
ucnonpzoBanueM ChatGPT u HaBbIKaMU KPUTHYECKOTO MBIIIICHUS], KOTOpasi CMEIIaeTcsl K
YIYYIICHUIO PE3YJIbTaTOB KPUTHYECKOTO MBIIIICHHSI TTOCIIE [IeJICHATIPABICHHOTO
00ydaroIero BMenaTebCTBa. ITo mpemnoaraer, uro, xorss ChatGPT o6namaer
MOTEHIMAJIOM KaK y4yeOHBbIH HHCTPYMEHT, €ro MPEeUMYILECTBA MOTYT ObITh
MaKCUMM3UPOBAHBI IPH COYETAHUU C CTPYKTYPUPOBAHHBIM PYKOBOJCTBOM,
OTBETCTBEHHBIM HCIOJIb30BAHUEM U KOHTPOJIEM CO CTOPOHBI IIperoiaBaTenei s
MUHHMH3ALUU PUCKOB, CBS3aHHBIX C aKaJIEMUYECKOI YECTHOCTBIO U PAa3BUTHEM HABBIKOB
KPUTHYECKOT0 MbllIIeHus. Kpome Toro, ucciegoBaHue BhISIBUIIO BHICOKOE HCIIOIB30BaHHE

ChatGPT cpenu cTyaeHTOB ¢ pa3HOOOpa3HBIMU B3IJIAJAMU Ha €To BIMsSHHUE. B To Bpems



Xii
KaK HEKOTOpbIE BUAT MIPEUMYIIECTBA B TIOJIEPKKE aKaJAeMUIEeCKOi paboThl, CYILIECTBYIOT
OIIaCEHUs 110 NOBOY YPE3MEPHON 3aBUCHMOCTH, IIaruaTa, TOUHOCTU COJIEPIKAHUS U €T0
BJIMSIHUS HA MOTHBALUIO K CAMOCTOSITEJIbHBIM UCCIIEI0BaHUSAM. JTO UCCIIEI0BAHUE BHOCUT
BKJIaJ1 B iucKyccuto 00 MU B 0O6pa3oBanuy, MperocTaBiIsist SMIMPUIECKUE T0KA3aTeIbCTBA
Bimsinust ChatGPT u BeicTymas 3a cOaaHCUPOBAaHHBIN 1MOAX0 K MHTerpaiu U,
NoJ4YepKuBasi HU(POBYIO TPAMOTHOCTb, ITUYECKOE HCIIOJIB30BAaHUE U CTPATErHU
MaKCHUMH3aIUK 00pa30BaTEeNbHBIX IPEUMYIIECTB IIPH OJHOBPEMEHHOM 3alUTE PA3BUTHUS
KPUTHYECKOI'O MBIIIJICHHUS.
Kntouegvie cnosa: UckyccrBennbiit uatesiekt (MN), ChatGPT, HaBbIKM KPUTHYECKOTO

MBIIUICHHUS, CTY/ICHTHI OaKajaBpuaTa, o0pa3oBaHue, Beiciiee yueoHoe 3aBeaeHue (BY3).
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Chapter 1.
Introduction
Background to the Study

Artificial Intelligence (Al) tools, specifically ChatGPT, have rapidly emerged as a
global phenomenon, captivating users worldwide who utilize them for diverse purposes,
including information retrieval, inquiry, and content creation. As one of the most potent
chatbots now in use (Choi et al., 2023), ChatGPT uses deep learning algorithms to produce
texts in natural language. In 2023, in the month of April alone, ChatGPT had 173 million
active users (Nerdynav, 2023). Its widespread adoption signifies the growing reliance on
ChatGPT as a versatile tool across various domains.

The introduction of Al chatbots in education marks a major shift in how students
use technology to access learning materials and interact with educational content. Al
chatbots can offer instant feedback, personalized assistance, and individualized learning
experiences (Kasneci et al., 2023; Rahman & Watanobe, 2023). These chatbots are
powered by special programs that help them understand what you are asking (natural
language processing) and learn how to answer better over time (machine learning
algorithms) to enhance student engagement, improve learning outcomes, and cater to
diverse learner needs. While Al tools offer exciting possibilities, some worry about how
tools like ChatGPT might affect students' ability to think critically.

Ennis (1993) defined critical thinking as "reasonable reflective thinking focused on
deciding what to believe or do™ (p. 180). He expands on this by describing critical thinking
as a combination of skills and attitudes. These include assessing the credibility of
information sources, understanding and analyzing arguments, and creating and supporting
logical positions. It is widely recognized as a vital skill for students, equipping them with

the ability to solve complex problems, think independently, and engage in effective



decision-making. Given its significance, any potential influences of ChatGPT use on
critical thinking skills must be examined to ensure that students' intellectual growth is not
compromised.

Research Problem

Since its launch in November 2022, ChatGPT has garnered significant public
interest and sparked discussions for its ability to produce contextually relevant responses
that mimic the tone and style of human language (Choi et al., 2023). Specifically, its
widespread use among students has raised concerns about its potential impact on students
and the teaching and learning process in general. Recent surveys, such as the one
conducted by Intelligent.com involving 1,223 university students, reveal that 30% of
university students employed ChatGPT for educational tasks, with 46% of them using it
frequently for academic assignments (Intelligent, 2023). These numbers prove that the
utilization of ChatGPT by students for assignments is on the rise.

While ChatGPT's capabilities can enhance learning by providing students with
quick access to information and varied linguistic constructions, there is an increasing
concern about its impact on the development of essential academic skills, particularly
critical thinking. Critical thinking is integral to academic success and professional
development, yet the reliance on Al-driven tools like ChatGPT might undermine this by
encouraging a more passive approach to learning. Students might become accustomed to
receiving information without engaging deeply with the content, thereby potentially
stunting their ability to analyze, evaluate, and create new ideas independently.

The prevalent use of ChatGPT for completing university assignments has become a
point of concern for scholars regarding its impact on developing scientific paper writing
skills. Additionally, there are worries about students using the chatbot's text-generating

capabilities to cheat on assignments and exams, as Flanagin et al. (2023) highlighted.



These concerns are not just theoretical. Cases of misuse, such as a student in Russia
successfully defending a thesis predominantly authored by ChatGPT, highlight the ease
with which students can substitute Al-generated content for genuine intellectual effort
(Cherkesov, 2023). Alexander Zhadan apparently successfully defended his undergraduate
diploma by submitting a thesis written by ChatGPT. Alexander himself made this public
on his blog through an extensive report on how modern technology helped him save
dozens of hours of personal time. Based on the report, he seems to have used ChatGPT to
write the introduction and the theoretical parts. It took him 23 hours to write his thesis, of
which 15 were spent writing and eight editing (Cherkesov, 2023). This incident not only
sparked debates about academic integrity but also raised questions about the deeper
educational implications of such technology. There were discussions about whether this
could be considered ethical, whether it was plagiarism, and whether the work should be
disqualified or still accepted. However, the student successfully defended his thesis and
passed the anti-plagiarism test.

With its vast database of information and language generation capabilities, students
may exploit the model to generate content for their academic assignments without proper
attribution. Using Al chatbots for such purposes constitutes academic dishonesty and
impedes students' cultivation of critical thinking and original research capabilities. More
than half of university students (51%) consider using Al tools like ChatGPT for
completing assignments and examinations as a form of academic dishonesty. This insight
emerges from a recent survey by BestColleges, encompassing 1,000 presently enrolled
undergraduate and graduate students conducted in March 2023. However, this study also
showed that one in five university students openly admitted using Al to fulfill their
academic tasks (Nietzel, 2023). Even though the students know that using ChatGPT for

academic purposes is dishonest, they still resort to it.



This reliance on Al tools risks not only facilitating academic dishonesty but also
potentially devaluing the educational process, where the focus shifts from learning and
understanding to merely performing tasks. Moreover, the ability of tools like ChatGPT to
circumvent plagiarism detection software further complicates the educational landscape,
potentially allowing students to generate 'original’ work that is not truly their own, further
blurring the lines between assistance and cheating. Furthermore, research suggests that the
use of ChatGPT may negatively impact the development of critical thinking, problem-
solving, imagination, and research abilities in students (Kasneci et al., 2023; Kooli, 2023).
Given the centrality of these skills for academic and professional success, reliance on
ChatGPT may lead to detrimental downstream effects, such as a lack of originality and
compromised decision-making (Kasneci et al., 2023). However, others believe that the
potential of ‘good’ ChatGPT usage to cultivate critical thinking skills (Choi et al., 2023).

Given these complexities, there is a pressing need to explore more deeply how the
use of ChatGPT and similar Al technologies in educational settings influences the
development of critical thinking skills among students. This study will compare the effects
of ChatGPT between two groups: students who received structured website on effective
use of ChatGPT (experimental group) and those who did not receive such training (control
group). This approach will help determine whether structured training can mitigate the
potential negative impacts of ChatGPT usage on critical thinking skills. The outcome of
this research could have significant implications for educational policies and teaching
strategies, urging a reassessment of how Al tools are integrated into learning environments
to support, rather than hinder, educational goals.

Although ChatGPT offers potential benefits in facilitating information retrieval and
generating responses, the extent to which it influences students’ critical thinking abilities

remains unclear. The lack of detailed research on how ChatGPT affects critical thinking



skills presents a challenge for educators and policymakers looking to integrate this
technology effectively into educational systems, according to Kazneci et al. (2023). This
gap underscores the need for further exploration into the relationship between ChatGPT
usage and the development of critical thinking skills among students. Conducting such
research is crucial for maximizing the benefits of Al-based educational tools while
addressing any drawbacks they might present.

Research Purpose and Questions

The purpose of this quantitative study is to explore the relationship between the use
of ChatGPT, the Al tool, and the critical thinking skills of students at a single HEI in
Kazakhstan. This investigation is guided by the following research questions:

1. What is the extent of students' engagement with ChatGPT?

2. What are students’ critical thinking levels?

3. What is the relationship between using ChatGPT and students’ critical thinking?
Significance of the Study

The incorporation of Al tools such as ChatGPT in education has sparked concerns
about their potential impacts on students' critical thinking abilities. As the use of such tools
becomes increasingly widespread across educational organizations, investigating their
influence on critical thinking development becomes increasingly crucial.

The results of this study could significantly influence and inform educational
practices and policies. As educators and administrators navigate the challenges and
opportunities posed by Al tools, empirical evidence regarding their effects is essential.
This research provides data-driven insights that can aid in the decision-making process
concerning the incorporation of Al technologies into educational curricula. By gaining a
deep understanding of how students interact with ChatGPT and the consequent effects on

their development of critical thinking skills, educators can refine their teaching strategies.



This knowledge allows them to create tailored strategies that align with their educational
objectives and effectively leverage Al tools. By developing customized approaches,
educators can boost the impact of Al on critical thinking or mitigate any adverse effects if
necessary. Ultimately, the study aims to support educators in fostering critical thinking
abilities among students, equipping them with essential skills for success in a rapidly
evolving digital world. The study also highlights the importance and need for ethical
discussions surrounding responsible Al usage in educational contexts.

While it is acknowledged that the field of Al in education is receiving growing
attention from researchers, much of the existing literature tends to focus on the broader
implications of technology in learning environments. Specific investigations into the
impact of advanced Al tools like ChatGPT on critical thinking remain unexplored in
Kazakhstan. This study aims to fill this niche by providing targeted insights into how
ChatGPT, as a sophisticated language model, influences developing and exercising critical
thinking skills among university students. By focusing on this specific aspect of Al
application, the study adds a nuanced layer to the existing body of research, enriching the
understanding of Al's educational implications.

Definitions of Key Terms

Artificial Intelligence (Al): The intelligence exhibited by machines, particularly computer
systems. In basic terms, it refers to computers' ability to mimic human cognitive abilities
such as learning and problem solving.

ChatGPT (Chat Generative Pre-trained Transformer): A large language model (LLM)
chatbot developed by OpenAl, which is trained on an extensive collection of text and code,
enabling it to produce realistic and coherent conversations, translate languages, craft

various types of creative content, and provide informative answers to your questions.



Critical Thinking Skill: The ability to objectively assess information and reach well-
founded conclusions. It is a mental toolset that allows one to go beyond simply absorbing
information and instead actively engage with it. It is not an inborn talent and can be
developed through practice and education. The Cornell Critical Thinking Test, Level X,
will be utilized to assess these skills.
Summary

In summary, this chapter has determined the critical need to explore the impact of
ChatGPT usage on students' critical thinking skills. Since critical thinking is vital for
students' academic and professional success, understanding the implications of ChatGPT's
integration in educational contexts is paramount. Subsequent chapters will further explore
various aspects of this research.
Outline of the Thesis

This thesis work consists of six chapters. The first chapter provides an introduction
to the study, detailing its significance and the research questions it aims to address, while
Chapter 2 provides a comprehensive literature review, critically analyzing, comparing, and
synthesizing existing research on ChatGPT use and its impact on critical thinking. Chapter
3 details the research methodology employed, including the data collection procedures.
Chapter 4 presents the research findings, and these results are discussed and interpreted in

Chapter 5. Finally, Chapter 6 offers a comprehensive summary of the conducted research.



Chapter 2.
Literature Review
Introduction

This literature review examines the role of artificial intelligence (Al) tools,
notably ChatGPT, in cultivating critical thinking skills within higher education (HE).
Critical thinking—analyzing information, recognizing biases, and constructing well-
reasoned arguments—is fundamental to higher education. (Facione, 1990). Since its launch
by OpenAl in November 2022, ChatGPT has become a significant educational tool,
evolving from the basic GPT-3.5 model to the advanced GPT-4, which supports non-text
inputs. This evolution highlights ChatGPT's enhanced text generation capabilities, making
it a valuable asset in education for creating content and enabling personalized learning.

However, this technological progress presents opportunities and challenges, such
as reevaluating traditional learning methods and detecting Al-generated content. While
ChatGPT shows promise for personalizing education and increasing student engagement
(Kooli, 2023), it also raises several concerns, including the need for careful scrutiny of its
ethical implications and its actual effect on critical thinking skills, which remains largely
unexplored (Kasneci et al., 2023).

This review aims to determine whether ChatGPT acts as a facilitator or a barrier
to critical thinking, which is crucial for navigating the complexities of HE. It discusses the
broader impacts of Al on education, focusing on personalized learning, data privacy, and
algorithmic bias, and examines empirical studies on ChatGPT's effectiveness in
educational settings. The review calls for responsible Al use that enhances critical thinking
without compromising academic integrity or ethical standards, highlighting the need for

ongoing research into the optimal integration of Al in educational practices.



The Role of Al in Education

Integrating Al into educational settings significantly shifts how instruction is
delivered and received. This review delves deeper into the multifaceted roles of Al in
education, critically analyzing its potential to personalize learning, empower educators,
and ultimately improve educational outcomes.

Personalization lies at the heart of Al's potential in education. Adaptive learning
systems powered by Al can analyze student data, identify knowledge gaps, and curate
individualized learning paths by analyzing a student's strengths and weaknesses
(Farrokhnia, 2023). Al tutors, adaptive learning platforms, and educational games all
contribute to meeting individual student needs. This approach aligns with constructivist
learning theories, which posit that knowledge is actively built through individual
experiences (Almulla, 2023). Al's massive data analysis capabilities fuel the development
of adaptive learning systems that cater to individual learning styles, preferences, and
challenges. Research illustrates how Al-driven personalized learning platforms
significantly improve student outcomes by offering targeted support and resources (Haque
et al., 2022). These platforms adjust the content difficulty based on learner performance
and provide timely feedback, enhancing learning efficacy and student engagement. The
rationale for exploring Al in education stems from the shortcomings of traditional, one-
size-fits-all methods. Large class sizes and standardized curricula often fail to cater to
individual needs, leading to disengagement and underachievement for a significant portion
of the student population. Al offers a potential solution by customizing learning
experiences for individual students, thus promoting a more effective and inclusive
educational environment.

Al's impact extends beyond the classroom, simplifying and streamlining

administrative tasks that traditionally consume substantial time and resources. Adeshola
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and Adepoju (2023) highlight Al's ability to automate administrative tasks like grading and
freeing educators' time for more strategic endeavors. Additionally, by analyzing student
performance data, educators can identify areas where the curriculum needs improvement
and adapt their teaching methods to address student needs better (Sagin et al., 2023). Al-
powered systems can efficiently manage scheduling, attendance tracking, and grading,
allowing educational institutions to allocate resources more effectively. Studies have
shown that adopting Al in administrative operations can improve record-keeping accuracy
and reduce operational costs (Chatwal et al., 2023). However, a critical analysis reveals
potential drawbacks. Chan and Tsi (2023) raise concerns about data privacy and student
assessment bias within Al systems. Additionally, the potential for Al to replace teachers
necessitates careful consideration to ensure technology complements rather than
diminishes the role of educators.

Furthermore, Al's role in supporting educators extends beyond automation. As
highlighted by Chatwal et al. (2023), predictive analytics allows for proactive intervention
by identifying students at risk of falling behind. This facilitates educators in implementing
differentiated instruction, ensuring all students receive targeted support and promoting
equitable learning opportunities. In addition, Al-based teaching assistants are redefining
classroom interactions and learning engagement. These Al assistants can provide
instantaneous feedback, answer students' queries, and facilitate personalized learning
experiences outside the traditional classroom setting. Furthermore, they can assist teachers
by offering insights into student performance and potential learning gap costs (Chatwal et
al., 2023). Implementing Al teaching assistants has increased student motivation and
improved learning outcomes, as they provide a responsive and adaptive learning
environment. This approach acknowledges the heterogeneity of the learner population and

strives to create an inclusive learning environment that effectively addresses each student's
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diverse academic needs. Moreover, Al-driven analytics offer deep insights into student
performance and learning patterns, enabling educators to refine their teaching strategies
and interventions.

While the advantages of Al in education are transparent, ethical considerations
surrounding privacy, data security, and algorithmic bias must be addressed. Ensuring the
ethical use of Al involves implementing robust data protection measures and developing
transparent, fair algorithms that mitigate bias (Gupta, 2023). Al has immense promise for
personalizing learning, empowering educators, and improving educational outcomes.
However, responsible implementation and ongoing research are essential to ensure Al is a
tool for equity and progress within the educational landscape.

Understanding ChatGPT and Its Capabilities

ChatGPT, a large language model (LLM), has garnered significant attention for its
ability to generate human-like text and engage in conversations. This overview will show
how ChatGPT has become a pivotal tool in various domains despite its inherent limitations
and challenges.

ChatGPT's capabilities stem from its underlying architecture. It is an advanced Al
language model created by OpenAl, utilizing the GPT (Generative Pretrained Transformer)
framework. ChatGPT has been recognized for its ability to produce responses that mimic
human text. It operates on transformer-based neural networks and is trained on extensive
datasets of text and code. This extensive training enables it to identify patterns in language
and produce text that closely resembles content written by humans (Gupta, 2023). Key
concepts underpinning ChatGPT's functionality include natural language processing (NLP)
and generative pre-training. NLP techniques enable ChatGPT to understand the nuances of
human language. At the same time, generative pre-training allows it to produce creative

text formats, like code, scripts, musical pieces, and poems (Adeshola & Adepoju, 2023),
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engage in conversations, answer questions, and create content across various domains.
However, ChatGPT's capabilities extend beyond mere text generation. Its applications
range from conversational agents and customer service bots to aiding in educational
settings and content creation. Zhai (2022) highlighted its role in enhancing interactive
learning environments by providing personalized feedback and tutoring services.
Furthermore, its ability to understand and generate text in multiple languages makes it a
versatile tool in global communication and localization efforts. Cotton at el. (2023)
highlights its proficiency in language translation and content creation tasks. Adeshola and
Adepoju (2023) further emphasize its potential for customer service applications and
functioning as a personal assistant. These functionalities showcase ChatGPT's versatility
and its ability to automate tasks traditionally requiring human intervention.

There are two versions of the ChatGPT: based on OpenAl's GPT-3.5 model, this
chatbot initially relied solely on text prompts but evolved with the release of GPT-4 in
March 2023 to include non-text inputs. ChatGPT-3.5 model is complimentary, while
ChatGPT-4 costs 20$ a month. The primary differences between ChatGPT 3.5 and GPT-4
revolve around improvements in language understanding, response quality, and overall
versatility. ChatGPT, once confined to text prompts, has undergone a significant upgrade
with the introduction of GPT-4. This new iteration boasts a vastly improved understanding
of language, allowing it to decipher complex prompts and generate accurate and relevant
responses to the context. Additionally, GPT-4 benefits from a more affluent knowledge
base, having been trained in a broader dataset of internet text. This translates to a greater
diversity and depth in its responses.

Furthermore, GPT-4 maintains coherence across extended conversations, a vast
improvement over its predecessor (Gupta, 2023). This enhanced ability to track context

fosters smoother and more engaging interactions. Another noteworthy advancement is the
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reduction of biases and errors in GPT-4's responses. While not eliminated, improved
training techniques and a larger, more diverse dataset have contributed to this positive
development. Perhaps the most intriguing upgrade is GPT-4's potential for multimodality.
Unlike its predecessor, this version can theoretically understand and generate text and
other forms of data, such as images.

It is important to remember that both ChatGPT models have limitations despite
these advancements. They can still generate inaccurate or biased information, and their
knowledge may not always be up-to-date. Kooli (2023) identifies challenges with factual
accuracy and potential biases within the training data. Issues such as bias in Al, potential
misuse, and the impact on job markets are prevalent themes. Sok and Heng (2023) argue
that despite the advancements in Al, ensuring fairness, accountability, and transparency in
models like ChatGPT remains a significant challenge. Understanding ChatGPT's
limitations and potential biases is crucial for its responsible development and deployment.
Addressing these limitations is essential for ensuring ChatGPT's reliability and ethical use.
The deployment of ChatGPT has ignited debates on the nature of intelligence and
creativity in Al. While some scholars posit that models like ChatGPT signify a step
towards artificial general intelligence (AGI), others caution against overestimating Al's
cognitive capabilities (Wu et al., 2023). Furthermore, discussions around the role of Al in
education, ethics, and privacy underscore the need for comprehensive governance
frameworks to mitigate risks associated with advanced NLP technologies.

Examining ChatGPT and its capabilities offers valuable insights into the evolution
of NLP technologies and their societal impacts. This review underscores the significance
of integrating ethical considerations and human-centric approaches in Al development by
understanding the theoretical underpinnings and critically analyzing the model's

applications and limitations. The ongoing discussions and debates in the literature highlight
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the dynamic nature of Al research and the imperative for continuous exploration and
evaluation of Al technologies like ChatGPT. Additionally, frameworks around bias and
fairness must be considered. Kooli (2023) mentioned that mitigating potential biases within
the training data is crucial for ensuring responsible development and deployment.

This above section thoroughly examines ChatGPT's functionalities, showcasing
its potential and limitations within various frameworks. ChatGPT, a symbol of Al and NLP
progress, offers promising automation, content creation, and human-computer interaction
opportunities. However, it underscores the importance of ongoing research to address its
limitations and ensure responsible development. As Al, huge language models (LLMs)
advance, understanding their capabilities and potential issues is essential for utilizing their
power responsibly.

ChatGPT in Education

The latest studies on using ChatGPT in educational settings reveal various
perspectives and findings, reflecting both the potential and challenges of integrating this
technology into education. The study by Fiitterer et al. (2023), analyzing Twitter data from
the initial period following ChatGPT's release, found mixed sentiments among education
stakeholders. Approximately 52% of the tweets expressed positive views, highlighting the
potential for ChatGPT to transform educational processes, such as by emphasizing critical
thinking skills over routine tasks like grammar or spelling. On the other hand, 32% of
tweets were negative, expressing concerns about students potentially outsourcing their
thinking and writing and disrupting traditional assessment methods like essays. This study
underscores the diverse reactions to ChatGPT in the education sector and highlights the
need for balanced discussions regarding its integration.

A deluge of scholarly works has emerged in HE, exploring various applications and

implications of ChatGPT. For instance, Dempere et al. (2023) conducted a systematic
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review, and studies have shown that ChatGPT could address significant challenges in
science education through automated assessment, guidance, and material suggestions.
Others have explored its use in climate projections, public health, and even software bug
fixing. Another notable study by Jeblick et al. (2023) involved radiologists assessing the
quality of radiology reports produced by ChatGPT, finding them generally accurate but
with some errors and omissions.

Studies have indicated that ChatGPT can increase student engagement (Rahman &
Watanobe, 2023) and improve learning outcomes (Strzelecki, 2023). Chatbots also have
the potential to provide real-time feedback, personalized assistance, and access to vast
knowledge resources, which can augment the learning experience (Rahman & Watanobe,
2023). An article by Adeshola and Adepoju (2023) explored the integration of ChatGPT in
education, examining its use in personalized learning, assessment, and content creation.
The study concluded that while ChatGPT can automate routine tasks and enhance learning,
educators must be mindful of its limitations, such as potential biases and safety concerns.
Another perspective comes from educators who have used ChatGPT in classroom settings.
They noted its ability to help students present ideas clearly and organize their thoughts,
thereby facilitating a shift toward critical thinking. ChatGPT has also been utilized in
computer science classes and as a tool for homework and revision.

Despite these advantages, educators remain cautious about the potential misuse of
ChatGPT, stressing the importance of regulation and responsible use, particularly in
maintaining academic integrity. One primary concern is the potential for overreliance on
Al, which may hinder students’ critical thinking abilities (Choi et al., 2023). The absence
of human interaction in Al chatbot interactions may limit opportunities for collaborative
problem-solving and deep understanding of concepts (Kasneci et al., 2023). There is a risk

that students may become overly dependent on the automated responses of chatbots,
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reducing their motivation to think critically and independently. The instance where
ChatGPT successfully passed an MBA-level exam designed by Professor Adam Grant
from the Wharton School of Business is an example of ChatGPT's ability to redefine
human knowledge, causing concerns and creating dialogue in the field of education.
Overall, these studies and perspectives highlight the complex and multifaceted

nature of ChatGPT's integration into educational settings. They emphasize the significance
of balancing the advantages of Al technology in improving learning and teaching
techniques against the limitations of offering ethical, safe, and responsible use. The use of
Al tools in education has the potential to transform teaching and learning methods.
Educators may maximize the potential of Al technologies to encourage critical thinking
abilities in students by studying their history, evolution, integration in educational contexts,
benefits, and limits. Al tools provide students with tailored, adaptive, and interactive
learning experiences, allowing them to participate in higher-order thinking, problem-
solving, and data review. To fully realize the promise of Al technologies in encouraging
critical thinking abilities, educators and policymakers must adopt them responsibly,
address ethical concerns, and develop effective teaching methodologies.
Critical Thinking in the Age of Al

The rise of Al presents a paradox for critical thinking. While Al offers immense
potential to automate tasks and analyze data, it also necessitates a robust human ability to
critically evaluate its outputs and navigate an increasingly complex information landscape.
This review looks into the multifaceted concept of critical thinking, exploring its
importance in education and professional life, theories surrounding its development, and
the impact of digital tools and Al on this crucial skill.

Critical thinking defies a singular definition, but various perspectives illuminate

its multifaceted nature. Synthesizing insights from authoritative sources produces a



comprehensive understanding. Scriven and Paul (1987) define it as "the intellectually
disciplined process of actively and skillfully conceptualizing, applying, analyzing,
synthesizing, and evaluating information gathered from, or generated by, observation,
experience, reflection, reasoning, or communication" (Scriven & Paul, 1987, as cited in
The Foundation for Critical Thinking, 2019, para. 3). It emphasizes active engagement
with information, employing analysis, synthesis, and evaluation skills to arrive at sound
judgments.

A few decades ago, Ennis (1987) proposed that critical thinking involves
"reasonable, reflective, responsible thinking," focusing on making informed decisions
(Ennis, 1987, p. 10). This definition emphasizes the thoughtful evaluation and judgment
inherent in critical thinking. Building on existing ideas, Facione (1990) emphasizes the
importance of specific cognitive abilities in critical thinking, including analysis,
evaluation, and interpretation of information. These skills are further complemented by
self-awareness of one's thought processes and positive traits like open-mindedness
(Facione, 2011). In addition, Ennis (1987) offers a process-oriented perspective, viewing

critical thinking as a systematic engagement with information to assess arguments.
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Building on this, Paul and Elder (2006) describe it as a cognitive skill and a habit of mind.

This perspective emphasizes the need for disciplined intellectual engagement, active

analysis of information, and awareness of one's biases and thought patterns. Critical

thinking also extends beyond the individual. Lipman (2003) highlights the role of reasoned

discourse and collaboration, suggesting that critical thinking skills develop through
dialogue and exchanging ideas. McPeck (1981) furthers this notion, arguing that critical

thinking is a collective activity where meaning is constructed through interaction and

social exchange (McPeck, 1981, as cited in Cotton et al., 2023). These definitions highlight
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the importance of educational practices that encourage exploration, questioning, and
independent thinking skills.

These diverse perspectives combine cognitive rigor, self-reflection, and social
interaction themes. Critical thinking empowers individuals to navigate and interpret
information effectively, adapt to different contexts, and engage in meaningful discourse.
This convergence underscores its multifaceted nature as both a skill and a disposition
essential for intellectual engagement and reasoned decision-making.

Critical thinking underpins success in both education and professional life. In
educational settings, it empowers students to become independent learners, capable of
evaluating information, identifying biases, and forming well-reasoned arguments (Facione,
2011). This skill set is crucial for academic success and lifelong learning. Professionally,
critical thinking is fundamental for problem-solving, decision-making, and innovation.
Across diverse fields, professionals need to analyze data, assess risks and benefits, and
generate creative solutions. A 2022 report by the World Economic Forum emphasizes
critical thinking as a core skill required for future employment (World Economic Forum,
2022).

The analytical capabilities of ChatGPT are another noteworthy advantage. In
today's information-rich environment, the ability to critically analyze information is
paramount. ChatGPT can assist in this process by providing access to vast amounts of data
and helping students assess its credibility (Strzelecki, 2023). Its personalized feedback and
instant access to information can encourage students to think critically, analyze problems,
and evaluate information (McPeck, 1981, as cited in Cotton et al., 2023). Al-powered
chatbots like ChatGPT can engage students in dialogue, prompting them to reflect on their

thinking processes and challenge their assumptions.
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The rise of digital tools and platforms presents both opportunities and challenges
for critical thinking. On the positive side, Al-powered tools can assist with information
retrieval, data analysis, and identifying potential biases in research (Zhai, 2022).
Educational technologies can create interactive learning environments that foster critical
engagement with information (Azevedo, 2006). However, the pervasiveness of online
information also presents limitations. The prevalence of “fake news” and echo chambers
necessitates heightened vigilance in evaluating sources and identifying bias (Cotton et al.,
2023). Furthermore, reliance on Al for tasks like summarizing information can lead to a
decline in critical reading and analytical skills (Kooli, 2023).

A critical synthesis reveals the complex interplay between Al and critical
thinking. While Al offers valuable tools, it does not replace the need for human judgment.
Building strong critical thinking skills requires an educational approach that encourages
questioning, analysis, and responsible use of technology. Critical thinking remains a
cornerstone of success in a world increasingly shaped by Al. By fostering critical thinking
skills through effective pedagogy and responsibly leveraging the power of Al, we can
navigate the information age with greater clarity and analytical acumen.

ChatGPT’s Influence on Critical Thinking

The rise of ChatGPT has sparked a surge of interest in its impact on critical
thinking skills within educational settings. While some envision it as a transformative tool,
others raise concerns about its potential drawbacks. This review critically analyzes the
existing literature, exploring both the potential benefits and limitations of ChatGPT in
fostering critical thinking.

On the positive side, ChatGPT holds promise in encouraging inquiry and curiosity.
Providing instant responses to a wide range of questions can stimulate a culture of student-

driven exploration (Xiao & Zhi, 2023). This aligns with pedagogical principles that
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emphasize discovery learning. Furthermore, Al tools provide individualized and adaptable
learning experiences that respond to specific demands and learning styles. (Sok & Heng,
2023). ChatGPT can play a role in challenging assumptions and biases. Its interactive
nature exposes students to a spectrum of viewpoints, prompting them to critically evaluate
their own beliefs (Sok & Heng, 2023). This exposure is crucial for developing well-
rounded critical thinking skills, as it equips students to analyze diverse perspectives and
gain a more holistic understanding of complex issues.

However, the effect of ChatGPT on critical thinking is subtle. A study by
Akastangga et al. (2023) suggests that while ChatGPT moderately improves critical
thinking, it should be used alongside traditional methods to foster independent analytical
skills effectively. Their quantitative analysis involved control and experimental groups,
revealing notable differences in critical thinking post-intervention. Putra et al. (2023)
employed a mixed-methods approach, conducting both qualitative interviews and
quantitative surveys with students in higher education settings. They suggest that excessive
reliance on ChatGPT for completing assignments in higher education may lead to a
decrease in students' higher-order thinking skills (Putra et al., 2023). Even so, the study by
Akastangga et al. (2023) provides insights into immediate effects but does not address
long-term impacts on critical thinking skills. This limitation highlights the need for
longitudinal research to understand how continuous interaction with ChatGPT affects
critical thinking development over time.

The exploration by Arndt (2023) into the use of ChatGPT for systems thinking
underscores the tool's mostly accurate and helpful responses across various subjects,
highlighting the importance of users maintaining a critical stance towards the tool's
feedback (Arndt, 2023). Similarly, Onal and Kulavuz-Onal (2024) observe that ChatGPT's

application in HE can generate accurate and creative assessment tasks across disciplines,
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though human evaluation remains essential for gauging its reliability and accuracy.
However, no consistent definition or assessment method for critical thinking complicates
comparisons and generalizations. Standardizing definitions and measurement instruments
could enhance the reliability and comparability of research findings. Furthermore, studies
by Guo and Lee (2023) and Xiao and Zhi (2023) highlight the potential of ChatGPT to
improve critical thinking through interactive discussions and problem-solving activities.
These findings, however, also point to a reliance on self-reported data, which may not
objectively measure true skill enhancement and could benefit from more rigorous,
objective assessments.

Despite these positive aspects, there are significant challenges and ethical
considerations. Over-dependence on Al for answers could reduce engagement in deeper
analytical processes crucial for critical thinking. The quality of ChatGPT's responses,
contingent upon its training data, could also perpetuate existing biases (Wu et al., 2023).
These issues underscore the necessity for educators to guide students in critically
evaluating Al-generated content and maintaining a balance between technological aids and
traditional educational methods.

However, critical analysis reveals limitations. While advanced, Al tools lack
human empathy and the nuanced contextual understanding possessed by human
instructors. Overreliance on Al-generated responses risks diminishing the benefits of
collaborative and interactive learning experiences with peers and teachers (Wu et al.,
2023). Ethical concerns, such as data privacy and algorithmic bias, need the proper use of
Al tools in education (Kooli, 2023). Concerns have also been expressed regarding the
tools' ability to generate biased or unverified material, which could mislead users and
impede the development of critical analysis skills (Wu et al., 2023). Educators and students

should be encouraged to analyze the information offered by Al critically, creating an
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environment in which technology enhances rather than replaces critical thinking and
analytical skills (Wu et al., 2023).

In essence, while ChatGPT offers valuable opportunities for enhancing critical
thinking, its integration into education must be thoughtfully managed to ensure it
supplements rather than supplants established teaching methods. Ongoing research is
essential to fully understand its long-term effects and to devise strategies that optimize its
educational benefits. Thus, ChatGPT stands as a potent tool in the educational arsenal, but
one that requires careful implementation and oversight.

Ethical Considerations and Al Legislation

The burgeoning integration of ChatGPT and other artificial intelligence (Al)
generated content into various sectors, including education, healthcare, and research,
presents a complex landscape of ethical considerations and challenges. Critically analyzing
recent literature reveals an intricate balance between the innovative potentials of ChatGPT
and the paramount ethical considerations it necessitates. A notable example is China,
where national policies specifically focus on Al's educational integration. According to
Knox (2023), China's approach includes developing strategic educational policies
incorporating Al to foster technological advancement while addressing ethical
considerations such as privacy and security.

Privacy and security are paramount concerns when using ChatGPT, especially
considering its vast data training set, which could encompass sensitive information. Wu et
al. (2023) highlight the need for robust security measures to safeguard user data from
breaches and misuse, emphasizing the significance of privacy in the widespread adoption
of such technologies. The ambiguity in Al's decision-making processes raises questions of
accountability and transparency. Kooli (2023) stresses the ethical challenge of algorithmic

bias and the need for Al systems like ChatGPT to be transparent and explainable. This
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ensures that users understand how information is generated and can trust the accuracy and
impartiality of the content. The application of ChatGPT in healthcare underscores the
importance of proactively addressing potential ethical issues. Wu et al. (2023) discuss
concerns related to patient privacy, the integrity of the physician-patient relationship, and
the potential for Al-generated content to carry biases that could impact patient care and
outcomes.

In the realm of legislation, the European Union (EU) has taken proactive steps to
translate ethical guidelines into legal frameworks. Floridi (2021) discusses the
development and implications of the European Commission's Proposal for an Artificial
Intelligence Act, which aims to regulate Al deployment through a risk-based approach.
This legislative effort represents a significant milestone in pursuing lawful, ethical, and
robust Al, demonstrating the EU's commitment to leading by example in the global
discourse on Al governance (Floridi, 2021).

The European Commission's "Ethical Guidelines on the Use of Artificial
Intelligence and Data in Teaching and Learning" (2022) plays a crucial role in education.
This guideline, a component of the "Digital Education Action Plan" (2021-2027), aims to
enrich educators' comprehension of Al's educational benefits while highlighting potential
risks. Furthermore, the United Nations Educational, Scientific and Cultural Organization
(UNESCO) has released "ChatGPT and Atrtificial Intelligence: A Quick Start Guide,"
which underscores the rapid adoption of ChatGPT. This guide provides details about the
use of ChatGPT in HE, including its functionality, ethical implications, and risk-mitigation
measures.

The European Commission's Directorate-General of Research and Innovation (DG
R&I) acknowledges the revolutionary power of artificial intelligence (Al), notably

generative Al, across academic fields. To solve ethical concerns and assure responsible
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deployment, they published "Living Guidelines on the Responsible Use of Generative Al
in Research" in March 2024.

In conclusion, while ChatGPT and related Al technologies offer unprecedented
opportunities for innovation and efficiency across multiple fields, they also pose significant
ethical challenges that need careful consideration and management. The future of
responsible Al usage lies in the balance between leveraging its benefits and addressing the
ethical implications through stringent policies, transparent practices, and an ongoing
commitment to safeguarding privacy and security.

Summary

This literature study has carefully investigated the changing landscape of Al in
education, with a particular emphasis on ChatGPT's function in boosting or possibly
limiting the development of critical thinking abilities in higher education. Key findings
highlight ChatGPT's advancements in technology, its use in personalized instruction, and
its dual-edged influence on educational paradigms. Notably, while Al technologies such as
ChatGPT provide intriguing possibilities for personalized and interactive educational
experiences, they also pose obstacles, such as ethical considerations and the possibility of
students being overly reliant on technology. The research emphasizes the significance of
taking a balanced approach when incorporating Al technologies in educational contexts,
including resolving ethical concerns, maintaining academic integrity, and ensuring that Al

complements traditional teaching techniques.
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Chapter 3.
Methodology
Introduction

This chapter describes the methodology used to investigate the relationship between
ChatGPT usage and students' critical thinking skills. It is divided into parts that include
study design, research method, sampling strategy, data collecting processes, data analysis
tools, and ethical issues. Each section explicitly justifies the selection of specific methods
and instruments.

Research Design

This study used a quasi-experimental methodology to assess the impact of ChatGPT
use on students' critical thinking abilities. In this design, participants were randomly
assigned to one of two groups: an experimental group that got the intervention (instruction
on how to use ChatGPT effectively) and a control group that did not. However,
participants were not randomly sampled. Only those students who gave consent
participated in the data collection process, which made this research quasi-experimental.
Comparing the two groups' outcomes allowed for the assessment of the intervention's
impact (O'Dwyer & Bernauer, 2014). This design accommodated the practicality of
selecting participants from naturally occurring groups while maintaining the research's
internal validity (Shadish et al., 2002).

The study included experiments to explore the association between ChatGPT use
and students' critical thinking skills. The experiment involved adopting ChatGPT as an Al
tool in a controlled setting and testing participants' critical thinking skills before and after
the intervention using the Cornell Class-Reasoning Test, Form X (CCT-X).

This design enabled the inference of causal relationships between the use of

ChatGPT and changes in critical thinking skills. However, there were three significant
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threats to validity. The first was the difficulty in controlling for important confounding
variables such as Al tools other than ChatGPT. Students might have used other Al tools
outside the control of the researcher. The second was a regression to the mean. The
students who scored higher in the first test might score lower, and students who scored low
might score higher in the second implementation of the critical thinking test. These two
reasons were stated in the literature by Harris et al. (2006). The third was the interactive
effects. Although the researcher made every effort not to bring students together by
randomly assigning them to groups, and the university was large enough so that students in
this study might not have known one another, students might have still interacted beyond
the researcher's control. These three threats to internal validity could have weakened the
researcher’s causal inference.

The quantitative quasi-experimental design was well-suited to investigating the
differences among variables. Using the ChatGPT Al tool, the independent variable was
manipulated to observe its effects on the dependent variable, students' critical thinking
skills.

Research Site and Sample Selection

The research site for this study, where the experiment was conducted, was a
national university in Astana. The selection of the university was based on factors such as
accessibility, willingness to participate, and availability of resources. The site was selected
for convenience.

Participants were selected through a method known as convenience sampling. As
defined by O'Dwyer and Bernauer (2014), convenience sampling involved choosing
individuals who were readily accessible to the researcher and was characterized by
selecting subjects based on availability rather than random selection. A promotional letter

was written to students asking them to participate in the research, and this letter was sent
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out through chats and public pages on social network platforms, such as Telegram and
VKontakte (VK), which are popular among the student population. These platforms were
chosen due to easy access to the target demographic. Following the survey completion,
participants were randomly sampled into the experimental segment of the study,
maintaining methodological rigor within the bounds of the selected sample.

Several key parameters defined eligibility: participants had to be current
undergraduate students enrolled at this university. This criterion was established to
maintain the study's focus on a homogeneous group with similar educational backgrounds
and experiences. Further, students needed to express willingness to participate in the
study's survey and experimental components, ensuring informed consent and active
engagement throughout the research process.

A total of 87 students initially responded to a promotional letter asking for their
participation. However, to maintain the integrity of the data, responses were included from
students who had consented to participate, completed the survey without leaving relevant
sections incomplete, and completed pre-and post-tests. Ultimately, 52 students provided
complete and usable data for the analysis. They are first, second, third, and fourth-year
students from three schools: the School of Engineering and Digital Sciences, the School of
Sciences and Humanities, and the School of Mining and Geosciences. The participants
consisted of male (n =22) and female (n =20) students predominantly aged between 21 and
23 years (10 students chose not to say their gender), representing a balance across different
academic years and programs.

Following the initial recruitment through convenience sampling (participants who
voluntarily participated), which targeted accessible students via social networks, those who
completed the preliminary survey were subjected to random assignment. This step was

crucial for the experimental phase, aiming to evenly distribute any pre-existing differences
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among participants across the experimental and control groups, thus enhancing the validity
of the findings.
Research Data Collection Instruments

This study used an open-accessed critical thinking assessment tool, the Cornell
Class-Reasoning Test, Form X (CCT-X), developed by Ennis and Paulus (1965).
Originally designed to evaluate students from grades 4-14, the CCT-X was chosen for its
objective assessment of critical thinking skills and alignment with inquiry-based learning
principles, a crucial aspect of this investigation. The test comprises 72 multiple-choice
questions across 12 item groups, each presenting three answer choices (“yes,” “no,”
“maybe’’) with only one correct response. The sample question is: “Suppose you know that
Bill is next to Sam. Then would this be true? Sam is next to Bill.” The correct answer is
"YES". If Bill is next to Sam, then Sam must be next to Bill. It must be true, so a circle is
drawn around "YES."

The test focuses on concrete familiar, symbolic, and suggestive content most
relevant to practical reasoning situations. According to Ennis and Paulus (1965), concrete
familiar content refers to specific, known objects or qualities, while symbolic content uses
symbols instead of specific terms. Suggestive content is familiar, but the truth status might
differ from its validity status, potentially leading to biased reasoning. The 12-item group in
the test includes six content items, with four being concrete familiar, one symbolic, and
one suggestive. The test produces an overall score reflecting a range of critical thinking
competencies, including deduction, evaluation, observation, assessing the credibility of
external statements, identifying underlying assumptions, and interpreting meaning (Mecit,
2006). Usually, it takes approximately 50 minutes to complete the test, and it typically
yields a mean reliability estimate of 0.83 (Ennis & Paulus, 1965). To optimize participant

engagement and completion rates while maintaining the core assessment of conditional
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reasoning principles, a modified version containing 48 items was employed (see Appendix
E). This modification involved removing the second and third concrete familiar content
with 12 questions in each while preserving the original structure of 12-item groups, each
focusing on a specific principle or combination of principles of conditional logic. It was
recommended by Ennis and Paulus (1965). After the modification of the test, the internal
consistency of the test, as measured by Cronbach's alpha, was 0.82, suggesting a high level
of reliability (Table 9).

An online survey was developed to gather insights into students' experiences with
ChatGPT. It comprised 27 questions, both close-ended and open-ended. The survey
included five background questions and 20 questions about experiences with ChatGPT (see
Appendix C). This survey, designed to capture students' experiences, underwent a rigorous
validation process to enhance the trustworthiness of the data collected. Initially, the subject
matter expert (thesis supervisor), proficient in educational research, assessed the survey
questions for relevance and appropriateness, drawing on their expertise to refine and align
the items with the study's overarching objectives (Mason et al., 2020). Subsequently, a
pilot test was conducted involving 6 participants separate from the primary study sample. It
helped to identify any ambiguities or confusing elements within the survey, providing
valuable insights into the overall comprehensibility of the questions (Litwin, 1995).

Concurrently, a reliability analysis, including Cronbach's alpha, was conducted to
assess the internal consistency of the survey instrument, ensuring that the items
consistently measured the intended constructs (O'Dwyer & Bernauer, 2014). By subjecting
the survey to this rigorous validation process, the study aimed to ensure that the collected
data accurately and meaningfully reflected participants' experiences with ChatGPT,
contributing to the credibility and robustness of the research findings. The reliability

results, with Table 1 presenting the overall scale reliability statistics and Table 2 detailing
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item-specific reliability, are given below. In Table 1, the scale demonstrated Cronbach's
alpha of 0.78 (M = 0.95, SD = 0.81). This alpha level suggested an acceptable internal
consistency for the scale.

Table 1

Scale Reliability Statistics of the Survey

M SD Cronbach's a N

0.95 0.81 0.78 10

Table 2 provides a more granular look at the item reliability statistics for the Likert
scale questions, labeled Q22_1 through Q22_10. Mean scores (M) for the survey items
ranged from 2.63 to 3.48, with standard deviations (SD) indicating variability from 1.33 to
1.47. Item-rest correlations varied from 0.39 to 0.70, showing moderate to strong
correlations between individual items and the total score. When considering removing each
item, Cronbach's alpha ranged narrowly from 0.73 to 0.77, suggesting that no single item
would significantly alter the overall internal consistency of the scale.

Table 2

Item Reliability Statistics of the Survey

M SD Item-rest If item dropped
correlation Cronbach’s a
Q22 1 2.63 1.33 0.39 0.77
Q22 2 2.92 1.41 0.70 0.73
Q22_3 3.13 1.46 0.45 0.76
Q22 4 3.48 1.34 0.44 0.76
Q22 5 3.02 1.45 0.39 0.77
Q22 6 2.92 1.40 0.46 0.76
Q22 7 2.77 1.34 0.41 0.77
Q22 8 2.92 1.36 0.37 0.77
Q22 9 2.92 1.47 0.40 0.77

Q22_10 2.73 1.37 0.45 0.76
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It is important to note that two questions from the original survey were removed
from this reliability analysis. These items were excluded based on preliminary analysis,
which suggested that their removal would enhance the scale's consistency and reliability.
Consequently, the results presented here reflect the reliability statistics post-removal,
providing a refined perspective on the survey's internal consistency.

The website designed to facilitate the effective use of ChatGPT was developed on
Durable, a platform for creating new websites, and was specifically provided to the
participants of the experimental group as an intervention. The homepage features a
welcoming introduction, outlines the main topics, and includes a section for participants to
leave comments or feedback.

The content is structured into three focused training sessions:

1. Training Session 1: Getting Started with ChatGPT—This session covers the
basics of using ChatGPT for academic purposes.

2. Training Session 2: Effective Communication with ChatGPT—Participants
learn strategies for effectively engaging with ChatGPT to achieve the desired
outcomes.

3. Training Session 3: Quality Assurance and Feedback - This session teaches
participants how to assess and enhance the quality of responses from ChatGPT for
academic tasks.

Additionally, the website recommends several books that are beneficial for further
learning. The sources for the website’s content, including these books and selected
YouTube channels, are detailed in the "Literature™ section.

This website was sent to participants’ emails after the survey and pre-critical
thinking test. It was explained that they have three weeks to look through the website and

provided literature and ask any questions they have.
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Data Analysis Procedures

The influence of ChatGPT usage on students' critical thinking was investigated
using a sophisticated, multi-phase analysis that included descriptive and inferential
statistical methodologies. Initially, the study used descriptive statistics, such as means,
standard deviations, and frequencies, to describe participant characteristics and ChatGPT
engagement rates. This foundational step, informed by O'Dwyer and Bernauer's discussion
on the importance of summarizing data, provided a baseline understanding of the study
cohort and set the stage for deeper inferential analysis (O'Dwyer & Bernauer, 2014). The
study then used inferential statistics to determine the efficiency of ChatGPT in improving
critical thinking abilities. T-tests were used to assess changes in pre-test and post-test
scores and determine the significance of any observed differences.

Additionally, the ANOVA test was applied to examine variations across multiple
groups, revealing the nuanced effects of ChatGPT interaction on critical thinking across
different demographics (O'Dwyer & Bernauer, 2014). Correlation and regression analyses
further explored the relationship between ChatGPT use and critical thinking. These
analyses allowed for examining predictive relationships and controlling potentially
confounding variables, offering more profound insights into how ChatGPT engagement
correlated with improvements in critical thinking (O'Dwyer & Bernauer, 2014).

Data Collection Procedure

Figure 1 presents the data collection procedure for examining the ChatGPT’s

impact on students' critical thinking skills.

Figure 1

Flowchart of the Data Collection Procedure
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Experimental Group (n = 26)

Training on

™| |Pre-test: || Effective Use | |Post-test:
CCT-X || of ChatGPT || CCT-X
: Test (website) Test
Recruitment Random
of M Suvey M| Ginling | TTTTTTTTTTmommomomoooooooe

participants Control Group (n = 26)

™ | Pre-test: No Post-test:
CCT-X || Intervention || CCT-X
Test Test

Note. Adapted from “ChatGPT effects on cognitive skills of undergraduate students:

Receiving instant responses from Al-based conversational large language models
(LLMs),” by Essel, H. B., Vlachopoulos, D., Essuman, A. B., & Amankwa, J. O., 2024,

Computers and Education. Artificial Intelligence, 6, 100198-.

The data collection procedure consists of the following steps:

1. Recruitment of the participants: A promotional letter was sent to students to ask
them to participate in the research. This letter was sent out through chats and public
pages on social networks where students are active, such as Telegram and VK.

2. Getting participants’ consent: Informed consent forms were sent to the
participants.

3. Survey: The survey collected students' perceptions and experiences regarding
ChatGPT usage and its influence on critical thinking skills.

4. Sampling: From the total number of students that filled out the survey, 52 students
were randomly sampled to participate in the experimental part of the data
collection.

5. Randomly assigning groups into experimental and control groups: Participants
were randomly assigned to two groups.

6. Pre-test: Baseline assessment of participants' critical thinking skills with CCT-X.
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7. Experimental Group: This group received training on how to use ChatGPT

effectively: http://usingchatgpteffectively.mydurable.com (see Appendix D).

8. Control Group: The control group did not receive specific ChatGPT usage
instructions.

9. Engagement with ChatGPT: The experimental group interacted with ChatGPT
during the instructional intervention for one month.

Following Creswell (2009), Table 3 outlines the notation used in this quasi-
experimental design. "R" signifies random assignment, "O1" denotes the pre-test, "X"
represents the experimental group's exposure to the intervention (training), and "O."
indicates the post-test assessment. Notably, both groups participate in pre-and post-testing,
whereas only the experimental group receives the treatment.

Table 3

Quasi-experimental Design Table Regarding the Research Model

Groups Randomization Pre-test Treatment Post-test
Ge R O1 X 02
Ge R 01 - 02

Note. Gg=Experimental group
Gc = Control group
R = Randomly assigning into groups
O1 = Experimental and Control group pre-test application

O2 = Experimental and Control group post-test application

10. Post-test: To ensure reliable measurement of critical thinking skill changes,
participants complete a post-test using the same instruments administered

previously.
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11. Data Analysis: Data analysis involved examining pre-test and post-test scores from
both groups to assess changes in critical thinking skills. Statistical tests, including t-
tests and ANOVA, were employed to compare the experimental and control
groups. Correlation and regression analysis were used to investigate possible
correlations between variables.

12. Findings and Discussion: The results of the data analysis were presented, and
implications regarding the impact of ChatGPT instructions on practical usage and
its relationship with critical thinking skills were discussed.

Following this quasi-experimental design, the impact of providing instructions on
using ChatGPT effectively on students' critical thinking skills can be examined. The
comparison between the experimental and control groups will allow for an assessment of
the influence of instructions on the participants' utilization of ChatGPT and its impact on
critical thinking abilities.

Ethical Considerations

It was essential that the research strictly adhered to ethical considerations. When
conducting research, it was crucial to receive informed consent from participants,
safeguard them from physical and emotional harm, respect their privacy and anonymity,
and maintain strict confidentiality of data (Lichtman, 2013, as cited in O’Dwyer &
Bernauer, 2014).

In this research study, the active participation of individuals was entirely voluntary.
All participants received a comprehensive informed consent document detailing the study's
purpose, significance, potential benefits, and any associated data collection risks. Before
engaging in the experiment, each respondent received a detailed informed consent form
stating that their involvement was voluntary and that non-participation would entail no

repercussions. Participants were assured of their right to withdraw from the study at any
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point without penalty. Furthermore, even after the completion of data collection, students
could request the removal of their data. However, the survey and the experimental part of
the data collection process were not anonymous; participants were asked to write their
names and contact numbers, as contact with participants throughout the process was
necessary. The consent form provided to participants emphasized their confidentiality and
the non-anonymity of responses. That is why letters and numbers were used rather than
their real names, ensuring the anonymity of individual responses throughout the study.
Their real names were not used in any publications or reports resulting from the study.

The collected data were stored in encrypted files and databases to prevent
unauthorized access, and hard copies of documents were kept in a locked drawer. Access
to the data was limited to the researcher alone. Strong and unique passwords were
employed for all research-related accounts and databases and were updated regularly to
enhance security.

After the research concluded and three years after the thesis was completed, data
were securely disposed of to maintain confidentiality and protect participants' privacy.
Therefore, no identifying information about participants was disclosed to safeguard the
identities of the research subjects.

Expected Benefits and Possible Risks

The use of ChatGPT in this study provided multifaceted benefits. Firstly, the study
offered a comprehensive understanding of how ChatGPT could be used effectively,
providing participants with a practical understanding of its responsible use in an
educational context. By imparting this knowledge, participants were empowered to
navigate the nuances of ChatGPT, fostering a sense of digital literacy that is critical in
today's educational landscape. Secondly, a vital outcome of this research was its potential

to develop guidelines and recommendations for the seamless integration of Al
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technologies, including ChatGPT, into educational curricula. This knowledge transfer was
expected to be particularly useful for teachers, offering them valuable information about
how ChatGPT can influence critical thinking skills. This knowledge allowed educators to
tailor their teaching methods to suit educational goals, leveraging the power of Al tools to
enhance learning. Ultimately, the study aimed to act as a catalyst for educators by
equipping them with the tools needed to develop critical thinking abilities among students,
thereby preparing them for success in an ever-changing digital world.

The potential risks associated with this research were minimal, primarily centering
on the invasion of privacy and keeping confidentiality, as the data collection process was
not anonymous. That is why confidentiality was rigorously upheld. Safeguarding
participants' privacy and ensuring their data anonymization was paramount, mainly when
dealing with sensitive information like critical thinking abilities. Personal details, including
participants' names, remained undisclosed to any third party, and robust data security
measures were implemented to prevent unauthorized access or breaches.

Additionally, participants in the critical thinking tests might have experienced
discomfort or stress. They were informed of their right to opt out of participation at any
point if they found it uncomfortable to continue. No punishments or rewards were
associated with not completing or completing the critical thinking tests, as participation
was voluntary. Furthermore, steps were taken to avoid potential contamination of results
due to interactions between members of the experimental and control groups outside the
study. To achieve this, students were randomly assigned to either group before the pre-test,
with neither the participants nor the researcher having prior knowledge of their group
assignment. There were no significant disparities in critical thinking abilities that emerged

after the pre-test, which is why groups were left as before.
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Finally, introducing new technology such as ChatGPT comes with the potential risk
of unintended consequences such as dependency. To address this issue, the study included
training sessions that provided participants with practical guidance on how to use
ChatGPT.

Summary

In this chapter, the various methodological procedures used within this study are
presented. These procedures encompass the research design, data collection methods and
procedures, and ethical considerations. Each aspect of the methodology has been

thoughtfully selected, with detailed explanations and supporting literature.
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Chapter 4.

Findings
Introduction

This chapter presents data on the relationship between the use of ChatGPT and
students' critical thinking. Data were collected through a 27-item survey and a 48-item
critical thinking test and then analyzed. The results of this analysis, conducted using
Jamovi, are displayed in tabular and graphical forms.

The current chapter aims to present the main findings derived from the analysis of
data from the above-mentioned survey and critical thinking test. The chapter is divided into
three main sections based on the research questions the study seeks to answer, along with
relevant findings and appropriate themes. The research questions are presented below:

1. What is the extent of students' engagement with ChatGPT?

2. What are students’ critical thinking levels?

3. What is the relationship between using ChatGPT and students’ critical thinking?
Demographic Characteristics of the Participants

The background information of the respondents will first be presented to provide a
broader picture. Overall, 87 undergraduate students participated in the survey. They are
first, second, third, and fourth-year students from three schools of one university in
Kazakhstan: the School of Engineering and Digital Sciences, the School of Sciences and
Humanities, and the School of Mining and Geosciences.

First, the frequency distribution of the students will be presented through an
analysis of their ages, gender, majors, class levels, GPAs, and participation in
extracurricular activities. The initial step involved removing data from students who chose
not to participate did not consent to participation, failed to complete the survey, or left
certain relevant sections of the survey incomplete. Out of these 87 participants, 69

completed the survey. However, only 52 respondents completed surveys, including names,
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responses were analyzed. Consequently, 52 sets of complete responses remained from the

initial 87 students. Table 4 presents the demographic characteristics of the participants,

providing context for understanding student engagement in ChatGPT (Research Question

1).

Table 4

Demographic Characteristics of Participants

Categories n % of Total
Age 18-20 22 42.31%
21-23 30 57.69%
Gender Female 20 38.46%
Male 22 42.31%
Prefer not to say 10 19.23%
School School of Engineering 18 34.62%
and Digital Sciences
School of Sciences and 21 40.38%
Humanities
School of Mining and 13 25.00%
Geosciences
Class Level 1 12 23.08%
2 13 25.00%
3 13 25.00%
4 14 26.92%
GPA 1.67-2.00 1 1.92%
2.01-2.32 0 0
2.33-2.67 5 9.62%
2.68-2.99 17 32.69%
3.00-3.33 17 32.69%
3.34-3.66 10 19.23%
3.67-4.00 2 2.85%

As seen in Table 4, most of the participants fall in the 21-23 age category,

comprising 57.69% of the sample, indicating that the study mainly involves older

undergraduate students. Also, the gender distribution shows more male participants

(42.31%), with female participants closely following at (38.46%), while a notable
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proportion preferring not to disclose their gender (19.23%), which shows a slight gender
imbalance in the sample.

The School of Sciences and Humanities is represented most (40.38%), followed by
the School of Engineering and Digital Sciences (34.62%). Additionally, respondents are
evenly distributed across the different grade levels, but Level 4 has a slight edge at
26.92%. The GPA ranges widely, with the majority falling between 2.68-3.99, highlighting
a broad academic performance spectrum. Notably, 32.69% of participants have GPAs
within the 3.00-3.33 range.

The data presented in Figure 2 shows student participation in extracurricular
activities: the ratio of students who indicated non-participation (55.77%) is higher than that
of those who confirmed participation (44.23%).

Figure 2

Student Participation in Extracurricular Activities

EYes mNo

Table 5

Students’ Weekly Extracurricular Activity Frequency

Categories n % of Total
1-3 times per week 11 21

4-6 times per week 6 12
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7-10 times per week 3 6
more than 11 times per week 5 10
do not participate 27 52

Concerning the frequency of participation, Table 5 provides a detailed view of the
student participation in extracurricular activities. It reflects a different distribution across
different frequencies of weekly participation. A noticeable majority of active participants,
namely 11 students (21%), study 1-3 times a week. Three students (6%) reported
participating 7-10 times per week, indicating intense participation. Additionally, five
students (10%) participate in extracurricular activities more than 11 times per week. The
data also shows that a significant portion of the surveyed students (27 students; 52%) are
not involved in extracurricular activities.

Research Question 1: What is the extent of students' engagement with ChatGPT?

Close-ended questions and a Likert-scale questionnaire comprising 10 items
regarding students' engagement with ChatGPT were included to address the research
question. The answers are presented below using descriptive statistics.

Figure 3
Students Responses on ChatGPT Usage

90%

EYes mNo
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According to Figure 3, most participants, accounting for 90.4% (47 out of 52),

reported using ChatGPT. This overwhelming usage underscores the Al's integration into

the students' academic and possibly personal research activities.

Table 6 further segments the interaction with ChatGPT by frequency of use. A

notable 31% of students engage with ChatGPT 1-3 times per week, while both the 4-6

times per week and more than 11 times per week categories share an equal distribution of

21% each. A significant 17% reported using ChatGPT 7-10 times per week, indicating a

relatively high dependence on the tool. It is critical to note that 10% indicated they do not

use ChatGPT at all.

Table 6
Students’ Weekly ChatGPT Use Frequency

Categories n % of Total
1-3 times per week 16 31
4-6 times per week 11 21
7-10 times per week 9 17
more than 11 times per week 11 21
do not participate 5 10

Table 7 presents the descriptive statistics of students' engagement with ChatGPT

and its perceived impact on their critical thinking abilities. A Likert scale was employed to

capture the students' responses, with the results indicating varying levels of agreement

across the items. The data indicate varied perceptions among students regarding the use of

ChatGPT. Among the items listed, the highest mean score was reported for the belief that

using ChatGPT for academic purposes is considered plagiarism (M = 3.48, SD = 1.34),

indicating a significant concern among students about the authenticity of work when using

this Al tool.

Table 7

Descriptive Statistics of Students’ Engagement with ChatGPT and Its Impact on Critical

Thinking
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Items M SD

1 | often cross-reference the information provided by ChatGPT 263 133
with other sources.

2 | think using ChatGPT has affected my motivation to engage 292 141
in independent research or critical analysis.

3 | think the faculty should be involved in explaining how touse  3.13  1.46

ChatGPT correctly.

4 | think using ChatGPT for academic purposes is plagiarism. 348 134

5 | think over-reliance on ChatGPT impacts my ability to 3.02 145
evaluate the credibility of sources.

6 | experienced cases where ChatGPT provided inaccurate or 292 140
biased information.

7 I know how to use ChatGPT responsibly. 277 134

8 | use ChatGPT responsibly in a manner that aligns with 292 136
ethical guidelines and academic integrity.

9 My interaction with ChatGPT influenced my ability to form 292 147
my own opinions on complex topics.

10 Ithink that excessive use of ChatGPT might hinder my long- 273 137

term critical thinking skills.

Additionally, students strongly felt that faculty should be involved in explaining
how to use ChatGPT correctly (M = 3.13, SD = 1.46). Concerns about over-reliance on
ChatGPT potentially impacting the ability to evaluate the credibility of sources were also
evident (M = 3.02, SD = 1.45). Conversely, the item with the lowest mean score indicates
that students less frequently cross-reference the information provided by ChatGPT with
other sources (M = 2.63, SD = 1.33).

Figure 4
Purposes for Using ChatGPT Among Students
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The investigation into students' use of ChatGPT revealed different applications of
the tool for various academic activities. As can be seen in Figure 4, the most prominent use
is to generate ideas (n = 25). This was closely followed by 'Homework help' (n = 24),
suggesting its perceived use in providing support outside classroom settings.

It is also significant to note that five students reported not using ChatGPT, raising
questions about the barriers to adoption. Finally, in the 'Other' category, one student
answered “Comprehensive answer on topics of interest (study, career, general
knowledge).”

Table 8
Frequency of ChatGPT Use for Academic Purposes

Categories n % of Total
Daily 41 79
Weekly 5 10
Monthly 1 2
Rarely 5 10

When focusing on using ChatGPT specifically for academic purposes, as detailed
in Table 8 — 79% of the respondents reported using ChatGPT daily, which may suggest a
high dependency on Al for academic support. The weekly and monthly usage is 10% and
2%, respectively, with an additional 10% reporting rare usage. These numbers suggest a
trend towards incorporating ChatGPT into academic tasks regularly.

Research Question 2: What are students’ critical thinking levels?

This section thoroughly examines undergraduate students' critical thinking levels to
investigate Research Question 2. The analysis begins with descriptive statistics, offering a
baseline understanding of the student's abilities. This is followed by a paired t-test, which
probes the connection between students' critical thinking levels. The findings from these

analyses are presented in the sections that follow.
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Descriptive Statistics of Undergraduate Students’ Critical Thinking Levels

First, Table 9 presents the scale reliability statistics of the critical thinking test used
in this study. The internal consistency of the test, as measured by Cronbach's alpha, was
0.82, suggesting a high level of reliability. The statistics (M = 0.55, SD = 0.16) indicate
that while the individual differences in critical thinking levels were present, they were not
widely varied, denoting a relatively narrow dispersion of scores around the mean. The high
Cronbach's alpha value and the low standard deviation indicate that the critical thinking
test is reliable and yields consistent scores across undergraduate students.

Table 9
Scale Reliability Statistics of CCT-X Test

M SD Cronbach's a N

0.55 0.16 0.82 48

Table 10 details the descriptive statistics for pre-test and post-test scores in both
control and experimental groups.

Table 10

Descriptive Statistics for Pre-Test and Post-Test Scores in Control and Experimental

Groups
Control Group Experimental Group Total Results
Statistic Pre-Test ~ Post-  Pre-Test Post-Test Pre-Test Post-Test
Test

n 26 26 26 26 52 52
M 26.15 26.08 26.19 30.04 26.17 28.06
SE 1.73 1.72 1.35 1.57 1.09 1.19
SD 8.83 8.78 6.90 7.99 7.84 8.55
Min 16.00 15.00 16.00 19.00 16.00 15.00
Max 44.00 42.00 39.00 43.00 44.00 43.00
Skewne 0.71 0.60 0.26 0.14 0.56 0.29

Skewne  ss

SS SE 0.46 0.46 0.46 0.46 0.33 0.33




47

As seen in Table 10, in the experimental group, there was a noticeable increase in
the mean score from the pre-test (M = 26.19) to the post-test (M = 30.04), which is visually
represented in Figure 5 as a significant rise in the height of the bar corresponding to the
post-test, suggesting an improvement following the experimental conditions. The control
group, however, showed little decrease, with a pre-test mean of 26.15 and a post-test mean
of 26.08.

The total results combining both groups also reflected an increase from the pre-test
(M = 26.17) to the post-test (M = 28.106). This overall enhancement in post-test scores
may indicate the effectiveness of the experimental intervention. Skewness for the total
results decreased from the pre-test (0.56) to the post-test (0.29), suggesting a distribution
that more closely resembles a normal curve in the post-test.

Figure 5

Pre-Test and Post-Test Mean Scores Comparisons Between Experimental and Control

Groups

31

26
5 .

Experimental Group Control Group
Groups

H Pre-Test mPost-Test

Note. For the experimental group, the mean pre-test score is 26.19, and the post-test score
is 30.04. For the control group, the mean pre-test score is 26.15, and the post-test score is

26.18.
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Students’ Pre-Test and Post-Test Score Comparison for Control and Experimental
Groups

This section details the outcomes of pre-test and post-test evaluations for the
control and experimental groups. To examine the intervention's effects, two paired sample
t-tests were conducted for the control and experimental groups (see Table 12.)

Table 11

Paired Samples T-test Results: Students’ Pre-Test and Post-Test Score Comparison for

Control and Experimental Groups

Paired Difference

95%
Group Confidence t df p
M SE Interval

Lower Upper

Control Pre-Test- 0.08 0.08 -0.64 0.80 022 25.00 0.828
Post-Test

Experimental  Pre-Test- -3.85 055 -497 -272 -7.05 25.00 <.001
Post-Test

Note. Ha [ Measure 1 - Measure 2 # 0

a7 pair(s) of values were tied

In Table 11, for the experimental group, the mean scores from the pre-test to the post-
test showed a significant change (M = -3.85, SE = 0.55, t(25) = -7.05, p < .001), which was
statistically significant. This indicates a significant increase in the scores of the experimental
group from pre-test to post-test, supporting the hypothesis that there was a significant effect
due to the experimental conditions. However, the control group t-test does not show a
statistically significant difference in the scores (M = 0.08, SE = 0.08, t(25) = 0.22, p = .828).

This indicates no significant change in the measure before and after the control condition.
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Between-Group Comparisons of Critical Thinking Scores

Prior to conducting the main analyses, preliminary tests were performed to assess the
data’s adherence to the assumptions of normality and homogeneity of variances. As shown
in Table 12, the Shapiro-Wilk test indicated that scores were not normally distributed for
both the pre-test (W =0.89, p <.001) and post-test (W =0.91, p <.001) assessments. Levene's
test confirmed the homogeneity of variances, with non-significant results for both pre-test
(F =2.92, p =.093) and post-test (F = 0.35, p = .556) scores. This satisfies the assumption
of equal variances between the two independent groups. Given the violation of the normality
assumption, the non-parametric Mann-Whitney U test was employed to compare critical
thinking scores between the control and experimental groups. The results of this test are
presented in Table 13.

Table 12

Assumptions of Between-Group Comparisons of Critical Thinking Scores

Normality Test (Shapiro-Wilk) Homogeneity of Variances Test

(Levene's)
Assessments
W P F p
Pre-test 0.89 <.001 2.92 .093
Post-test 0.91 <.001 0.35 556

There was no statistically significant difference in pre-test scores between the groups
(U = 329.50, p = .883, r = .03), indicating that the groups were comparable at baseline.
However, post-test scores showed a statistically significant difference (U = 228.00, p =.045,
r = .33), with the experimental group demonstrating a mean rank higher than that of the
control group. These findings indicate that the intervention was associated with differences
in critical thinking scores between the groups. The effect size (r = .33) was moderate,

suggesting that the difference observed between the groups may have practical significance.
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Table 13

Mann-Whitney U Test: Results for Between-Group Pre-Test and Post-Test Critical

Thinking Scores

95% Confidence
Assessments U p Interval
Mean Lower Upper r
difference
Pre-test 329.50 0.883 0.00 -3.00 4.00 0.03
Post-test 228.00 0.045 4.00 0.00 9.00 0.33

Research Question 3: What is the relationship between using ChatGPT and students’
critical thinking?

To address this question, the study investigates differences in critical thinking scores
among students categorized by their frequency and manner of ChatGPT use. The
investigation involved creating targeted survey items to measure how interactions with
ChatGPT might influence students' abilities to analyze, evaluate, and synthesize information.
Data collected from these survey questions and critical thinking tests help identify
differences in critical thinking across different user groups. The section will present a
comprehensive statistical analysis, including applying t-tests, non-parametric tests,
ANOVA, multiple regression, and chi-square tests to assess the differences in critical
thinking scores associated with various patterns of ChatGPT usage and other relevant
factors.

The Relationship between Students’ Critical Thinking and Using ChatGPT

The purpose of the analysis was to determine whether there were significant
differences in student critical thinking test scores associated with ChatGPT use. The
comparison involved the mean scores of students who used ChatGPT versus those who did

not. Table 14 shows that preliminary tests for parametric analysis indicated significant
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deviations from normality for both pre-test and post-test results. The Shapiro-Wilk test
indicated a violation of normality (pre-test: W =0.89, p <.001; post-test: W =0.93, p =.004).
Levene’s test showed homogeneity of variances for the pre-test (F = 2.78, p = .102) but
indicated a violation for the post-test (F = 5.38, p =.025). Given the violations of these two
key assumptions, a nonparametric test was considered more appropriate for data analysis
(see Table 15).

Table 14

Assumptions of Students’ Critical Thinking and Using ChatGPT

Normality Test (Shapiro-Wilk) Homogeneity of Variances Test

(Levene's)
Assessments
W P F p
Pre-test 0.89 <.001 2.78 102
Post-test 0.92 .003 8.35 .006

Consequently, the Mann-Whitney U test assessed the difference in critical thinking
scores. As can be seen in Table 15, the results revealed a statistically significant difference
in the critical thinking scores after using ChatGPT. Specifically, for the pre-test, a significant
difference was observed between the groups (U = 17.00, p =.002). The post-test results also
showed a significant difference (U = 8.50, p <.001), further supporting a notable association
between ChatGPT use and differences in student's critical thinking skills.

Table 15

Mann-Whitney U Test: Results of Students’ Critical Thinking Scores and Using ChatGPT

95% Confidence
Assessments U p Interval
Mean Lower Upper r
difference
Pre-test 17.00 0.002 -14.00 -20.00 -7.00 0.86

Post-test 13.50 0.001 -16.00 -21.00 -6.00 0.89
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The Relationship between Students’ Critical Thinking Test and Class Levels

The Kruskal-Wallis test and a one-way ANOVA with Welch's correction were used
to evaluate the association between students' pre and post-critical thinking scores and their
class levels. As seen in Table 16, for the pre-test, it was found to be a borderline violation
of the homogeneity of variances assumption, as revealed by Levene's test, F = 2.76, p =
.052. Additionally, the Shapiro-Wilk test suggested a marginal deviation from normality,
W =0.96, p = .063. However, the post-test did not pass the normality test (W = 0.95, p =
.46), so the non-parametric Kruskal-Wallis test was used to assess differences after the
intervention (see Table 20.)

Table 16

Assumptions of Students’ Critical Thinking Test and Class Levels

Normality Test (Shapiro-Wilk) Homogeneity of Variances Test

(Levene's)
Assessments
W P F p
Pre-test 0.96 .063 2.76 .052
Post-test 0.95 .0.46 0.22 .885

Table 17 shows that the analysis revealed a statistically significant difference in
pre-critical thinking scores among the different class levels, Welch's F(3, 25.83) = 3.63, p
=.026.

Table 17
One-Way ANOVA: Results of Students’ Pre-critical Thinking Test Scores and Class Levels

F dfL df2 P

Pre-test 3.63 3 25.83 0.026
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Table 18

Group Descriptives: Pre-Test

Class Level n M SD SE
1 12 23.33 6.64 1.92
2 12 25.17 8.21 2.37
3 13 23.46 5.04 1.40
4 15 31.60 8.28 2.14

Table 19 displays post-hoc comparisons using the Tukey Honestly Significant
Difference (HSD) test, which revealed that the mean score for class level 4 (M = 31.60, SD
= 8.28) was significantly higher than for class level 1 (M = 23.33, SD = 6.64) (see Table
18), mean difference = -8.27, p = 0.024, and class level 3 (M = 23.46, SD = 5.04), mean
difference = -8.14, p = 0.023. No other class-level comparisons were statistically
significant in the pre-test.

Table 19
Tukey Post-Hoc Test: Pre-Test

1 2 3 4
1 Mean — -1.83 -0.13 -8.27*
difference
2 Mean — 1.71 -6.43
difference
3 Mean — -8.14*
difference
4 Mean _
difference
Note. p < 0.05*
Table 20
Kruskal-Wallis Test for Post-Test
x? df p &?

10.95 3 0.012 0.21
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A Kruskal-Wallis test examined the post-test differences in critical thinking scores
across various class levels. In Table 20, The Kruskal-Wallis test showed a significant
difference in scores between class levels, ¥*(3) = 10.95, p = 0.012, with an effect size of &2
= 0.21. The significant result from the Kruskal-Wallis test aligns with the pre-test findings
from Welch's ANOVA. Students in higher class levels exhibited higher critical thinking
scores, suggesting an association between class level and the development of critical
thinking skills.

The Relationship between Students’ Critical Thinking and the Frequency of ChatGPT
Usage

Because the normality assumption was not met, the Kruskal-Wallis test was used to
analyze the effect of ChatGPT usage frequency on students' critical thinking test scores prior
to the intervention. Table 21 shows statistically significant findings from the Kruskal-Wallis
test for the pre-test (y*(4) = 16.30, p = 0.003, with an effect size of £2 = 0.32). The same
results indicated the post-test (y?4) = 15.19, p = 0.004, with an effect size of £2 = 0.30).

Table 21

Kruskal-Wallis Test: Results of Students’ Critical Thinking Scores and the Frequency of

ChatGPT Usage

Assessment x? df p &?
Pre-Test 16.30 4 0.003 0.32
Post-Test 15.19 4 0.004 0.30

Table 22

Group Descriptives for Pre-Test

Categories n M SD SE
more than 11 times per week 11 20.91 3.33 1.00
1-3 times per week 16 27.75 6.95 1.74

7-10 times per week 9 25.56 9.50 3.17
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4-6 times per week 11 24.27 6.31 1.90
do not use ChatGPT 5 38.00 4.85 2.17

Group descriptive statistics, in Table 22, provide insight into the differences in pre-
critical thinking test scores across varying frequencies of ChatGPT usage (see Table 20.)
Notably, the highest mean score was observed among students who did not use ChatGPT (M
= 37.60; SD =6.27; SE = 2.80). Conversely, the lowest mean score was reported by students
who used ChatGPT more than 11 times per week (M = 18.73; SD = 3.32; SE = 1.00). Similar
patterns were observed in the post-test results.
The Relationship between Students’ Critical Thinking and Gender

To investigate the distribution of critical thinking test scores among students, the
scores were categorized into three groups based on tertiles, representing low, medium, and
high achievement levels. The tertiles were determined by calculating the 33rd and 66th
percentiles of the dataset, resulting in the following classifications: scores of 21 and below
were categorized as 'Low," scores between 22 and 30 were designated as 'Medium," and
scores above 30 were classified as 'High.'

As seen in Table 23, this categorization yielded 18 students in the ‘Low' group, 16 in
the 'Medium’, and 18 in the 'High' group. A chi-square test was conducted to assess the
distribution of critical thinking skills across different genders, as displayed in Table 24.

Table 23

Contingency Table of Students’ Critical Thinking and Gender

Critical thinking Male Female Not given
skill

Low 6 (33%) 6 (33%) 6 (33%)

Medium 7 (44%) 9 (56%) 0

High 9 (50%) 5 (28%) 4 (22%)

Total 22 (42%) 20 (38%) 10 (19%)
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As shown in Table 24, the chi-square test found no statistically significant
relationship between gender and critical thinking skills, ¥*(4) = 7.60, p = 0.107.

Table 24

A chi-square Test Result: Students’ Critical Thinking and Gender

X df p
7.60 4 0.107

The Relationship between Students’ GPA and other Predictors

A linear regression analysis was conducted to investigate the predictors of students'
GPA, using a model that included age, gender, class level, school, critical thinking skill, and
frequency of ChatGPT usage. The model was significant, accounting for 65% of the variance
in GPA, R = 0.81, R?=0.65, F(14, 37) = 4.95, p < .001.

Table 25
Linear Regression Model for Predicting Students” GPA

R R’ F dfL df2 P
0.81 0.65 4.95 14 37 <001

As shown in Table 26, the model revealed that high critical thinking skill was a
significant positive predictor of GPA; students with high critical thinking skills scored 1.92
points higher than those with low skills, t(37) = 5.50, p < .001. The frequency of ChatGPT
usage also emerged as a significant predictor. Compared to students using ChatGPT more
than 11 times per week, those who did not use ChatGPT had a GPA of 1.13 points higher,
t(37) =-2.75, p = .009. Additionally, using ChatGPT 1-3 times per week, 4-6 times per week,
and 7-10 times per week was associated with a GPA increase of 0.76, 0.85, and 1.13 points,
all with p-values of .042.

Table 26

Linear Regression Coefficients for Predictors of Student GPA
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Predictor Categories Estimate SE t p
Intercept @ 4.84 0.44 10.27 <.001
Age 21-23 —-18-20 0.26 0.26 098 0.332
Gender Female — Male 0.13 0.28 0.48  0.636
Prefer not to say — male -0.42 0.35 -1.21  0.233
School School of Engineering and Digital -0.16 0.29 -0.54  0.591
Sciences — School of Sciences and
Humanities -0.26 0.31 -0.85  0.400
School of Mining and Geosciences
— School of Sciences and
Humanities
Class Level 2-1 -0.23 0.37 -0.63  0.529
3-1 0.21 0.34 0.62  0.536
4-1 0.72 0.40 1.80  0.080
Critical High — low 1.92 0.35 550 <.001
thinking Medium-low 0.19 0.34 0.57 0.570
skill
Use of Yes—No -1.19 0.56 -2.14  0.039
ChatGPT
ChatGPT 1-3 times per week — more than 11 -0.76 0.36 -2.11  0.042
use times per week
frequency 7-10 times per week — more than -0.85 0.40 -2.10  0.042
11 times per week -1.13 0.41 -2.75  0.009
4-6 times per week — more than 11
times per week NaN NaN NaN NaN

do not use ChatGPT — more than
11 times per week

Note. The linear model contains aliased coefficients (singular fit)

a Represents reference level

No other variables in the model, including age, gender, class level, or school of study,

were significant predictors of GPA.

Effect of Training on Critical Thinking Abilities

Due to the failure to meet the normality assumption for critical thinking score

distributions, a non-parametric approach was used. The Mann-Whitney U test was used to

assess the differences in critical thinking scores between the control and experimental

groups. The analysis found statistically significant differences across the two groups. As



58

demonstrated in Table 27, the findings revealed a statistically significant difference between
the groups (U =179.00, p =.003). According to Cohen's guidelines, the effect size was 0.47,
indicating a medium effect.

These findings suggest that the students in the experimental group, who received the
intervention, generally scored higher on the critical thinking test than those in the control
group, as further detailed in Table 28.

Table 27

Mann-Whitney U Test: Comparison of Change in Critical Thinking Scores Between Control

and Experimental Groups

95% Confidence Interval

U p
Mean Lower Upper r
difference
179.00 0.003 2 1.00 3.00 0.47
Table 28

Descriptive Statistics for Change in Critical Thinking Scores in Control and Experimental

Groups
Group ldentity n M SD SE
Experimental 26 2.08 2.65 0.52
Control 26 -0.08 1.79 0.35

Table 28 shows descriptive data on the change in critical thinking scores. The
experimental group (n = 26) had a mean increase of 2.08 (SD = 2.65, SE = 0.52) in their
scores, while the control group (n = 26) showed a mean change of -0.08 (SD = 1.79, SE =
0.35). These descriptive findings supplement the Mann-Whitney U test results, indicate
differences in critical thinking score changes between the groups under the experimental

conditions.
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Summary

This chapter reported the results of this investigation. It was found that there is a high
engagement with ChatGPT among students, with a notable percentage using it daily for
academic purposes, which is associated with lower critical thinking scores. Additionally,
perceptions of ChatGPT's impact were generally positive, with students recognizing the
tool's contribution to their academic and cognitive growth and acknowledging the necessity
for critical engagement to maximize benefits.

Further analysis showed that higher critical thinking skills were associated with
higher GPAs, and variations in the frequency of ChatGPT usage were linked to differences
in these outcomes. It was an improved scores in the experimental group compared to the
control group. These results suggest that while Al tools like ChatGPT are becoming an
integral part of student's academic environments, their influence on educational outcomes,
such as critical thinking and academic performance necessitates thoughtful consideration

and implementation.
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Chapter 5.
Discussion

Introduction

The following section discusses an in-depth analysis of the data reported in the
preceding chapter, which focuses on addressing the research questions of the study. The
study’s aim is to explore the connection between students' engagement with ChatGPT and
their critical thinking skills, which represents a significant addition to the academic discourse
on educational technology. By comparing the findings to current research, the discussion
provides insight into the dual nature of Al in HE. In light of these discussions, subsequent
sections will interpret existing research results, explore the study's implications for
educational policy and practice, and situate the research within a broader theoretical context.
Balancing Benefits and Challenges: Integrating ChatGPT in Academic Settings

The investigation into the students' engagement with ChatGPT reveals its substantial
integration into students’ academic pursuits, reflecting broader digitalization trends in HE.
A significant majority of students (90.4%) use ChatGPT for academic tasks ranging from
idea generation to homework assistance, indicating the tool's integration use in supporting
and extending learning beyond traditional classroom settings. This aligns with Sarofian-
Butin (2024), highlighting ChatGPT’s diverse educational application, from assisting in
understanding complex subjects to improving writing skills and conducting preliminary
research. According to Zhai (2022) and Kasneci et al. (2023), ChatGPT's position as a virtual
guide is personalized to student needs, allowing students to receive personalized responses
and make suggestions based on their previous performance, desires, and learning progress,
demonstrating its transformative potential in academic contexts. This widespread usage
emphasizes ChatGPT's vital contribution to digitalization in higher education, mirroring

Watson and Romic’s (2024) findings on the increasing use of Al in scholarly research and
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learning. Additionally, about 79% of students use ChatGPT for academic purposes on a daily
basis, indicating a high dependency on Al for academic support, a trend also observed by
Guo and Lee (2023). However, this engagement pattern also shows the changing landscape
of educational resources, where Al tools like ChatGPT are becoming indispensable student
aids. The inclusion of ChatGPT in academic settings has underscored a transformative shift
in how students approach learning.

Moreover, students expressed a positive disposition towards ChatGPT, appreciating
its user-friendly interface and the instant feedback it provides, enhancing their learning
experience and contributing to their academic growth. The recognition of ChatGPT as a
beneficial educational tool suggests that students have developed a positive emotional
connection with this technology, viewing it as a reliable and helpful companion in their
learning journey, a sentiment supported by Chan et al. (2023). Users not only find the
interaction with ChatGPT stimulating and fun but also appreciate the gamified experience it
offers, where the anticipation of receiving responses from an Al feels thrilling. This hedonic
motivation aspect has been instrumental in shaping users' generally favorable and significant
attitudes toward technology (Tiwari et al., 2023).

While the tool facilitates personalized learning experiences and is a valuable resource
for enhancing academic competencies, it also introduces challenges such as potential over-
reliance and concerns over academic integrity. It is essential to note the concern about
students' frequent usage of ChatGPT in their academic life without knowing the ethical
considerations and how to use it effectively. Though students showed a high agreement in a
statement that using ChatGPT for academic purposes is plagiarism, it was also noted that the
number of students who cross-reference the information that ChatGPT provided is low,
reflecting a worry in developing critical digital literacy skills (Day, 2023). Other studies

looked at plagiarism not from the student’s side but from ChatGPT’s side. GaSevi¢ et al.



62

(2023) argue that ChatGPT encourages plagiarism and cheating by producing replies
comparable to existing sources, while Tlili et al. (2023) highlight its susceptibility to
generating false information and democratizing plagiarism. In addition, there is a lack of
trustworthiness, incorrect data, skewed material, inability to judge source credibility, lack of
ethical worries, lack of human interaction, and an elevated level of learners' reliance on the
chatbot (Kasneci et al., 2023; Zhai, 2022). ChatGPT can generate publishable content with
fabricated data, posing a significant threat to the reliability of scientific literature (Liebrenz
et al., 2023). In parallel, the results of the present study revealed that the agreement on the
overreliance on ChatGPT impacts their ability to evaluate the credibility of sources is high.
These results raise considerations on academic integrity and reflect ongoing debates in the
literature regarding the ethical use of Al in education (Wu et al., 2023). It also mirrors the
ethical considerations raised by Day (2023), who cautioned against the uncritical acceptance
of Al-generated content and emphasized the importance of verifying the accuracy and
authenticity of such materials. The ethical implications of using Al technologies like
ChatGPT in education encompass data privacy and bias concerns. Data privacy issues arise
from collecting, storing, and processing personal information, where there is a risk of
unauthorized access or misuse (Wu et al., 2023). Bias in Al algorithms, on the other hand,
can lead to unfair or discriminatory educational outcomes, reflecting the data on which these
systems are trained (Zhai, 2022). Addressing these ethical problems necessitates strong data
protection measures as well as continual attempts to detect and reduce bias in Al systems,
resulting in fair and safe learning environments.

In addition, students' opinions about how the use of ChatGPT influenced their
motivation to engage in independent research or critical analysis is high. Although it is
unclear whether it affected their motivation positively or negatively, Kasneci et al. (2023)

assumed that using ChatGPT might result in simplifying the process of getting information,
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which has an adverse effect on students' motivation to conduct independent research and get
at their conclusions or solutions. Kooli (2023) says that giving students new and
sophisticated issues to address can boost their interest and motivation in a course.

In conclusion, while ChatGPT offers significant advantages for academic
engagement and learning, balancing its benefits against the challenges it presents is crucial.
It is crucial to develop strategies that encourage responsible use of ChatGPT while
harnessing its potential to personalize learning and enhance student engagement. A
multifaceted approach is necessary to address data privacy concerns and bias in Al
algorithms. Integrating workshops on critical digital literacy can equip students to identify
and evaluate potential biases in Al-generated content and encourage transparency and ethical
considerations when interacting with Al tools. Furthermore, educators can explore
pedagogical approaches that leverage ChatGPT's capabilities while promoting independent
thinking and research skills. This might involve using ChatGPT as a springboard for further
research or critical analysis tasks. Future research should also focus on establishing ethical
guidelines for Al use in academia for every HEI, enhancing critical digital literacy, and
examining the impact of Al tools like ChatGPT on students' motivation for independent
learning.

By acknowledging ChatGPT's benefits and drawbacks, educators and students can
work together to use this technology responsibly and create a more effective and ethical
learning environment.

The Impact of ChatGPT on Critical Thinking Skills: A Cause for Concern with the
Potential for Improvement?

Critical thinking, the foundation of intellectual growth and a pivotal skill in academic

and professional contexts (Facione, 2011), is increasingly becoming the center of

educational discourse, especially with rapidly evolving Al. As educators and students
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navigate the growing landscape of Al tools like ChatGPT, understanding their implications
for critical thinking skills has never been more important. The study reveals a correlation
between high ChatGPT usage and lower critical thinking scores among students, raising
critical questions about the impact of Al tools on education. These results contribute to the
ongoing debate about the impact of Al tools on learning and cognitive development in
educational settings.

The study's results demonstrate a clear link between the frequency of ChatGPT use
and critical thinking performance. Students who reported using ChatGPT more than 11 times
a week displayed the lowest pre-test critical thinking scores. Conversely, students who
abstained from using ChatGPT achieved the highest average scores. This pattern underscores
a potential cause-and-effect relationship, where frequent reliance on ChatGPT might weaken
critical thinking abilities. Several mechanisms might explain this correlation. ChatGPT's
ability to provide quick and accessible answers might discourage users from engaging in the
deeper cognitive processes typically involved in critical thinking, such as analysis,
evaluation, and synthesis of information (Facione, 2011). For example, students accustomed
to receiving summaries from ChatGPT might struggle with the more nuanced task of
critically reading primary sources (Kooli, 2023). Furthermore, the convenience of ChatGPT
could lead students to bypass traditional, more demanding academic tasks, such as
conducting independent research and formulating their own conclusions (Kasneci et al.,
2023). This aligns with Putra et al.'s (2023) argument that overreliance on Al tools might
impede the development of independent cognitive skills. Also, by making knowledge
acquisition easier, ChatGPT may inadvertently increase feelings of laziness and discourage
students from conducting research and formulating conclusions or solutions' (Kasneci et al.,
2023). Limitations of the model itself raise additional concerns. ChatGPT's dependence on

pre-existing data and algorithms can lead to the generation of partially original ideas and
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potentially biased information (Putra et al., 2023). According to Kooli (2023), this might
have a negative effect on critical thinking since it prevents the development of creative
thinking abilities and the capacity to make informed judgments based on reputable sources.

However, this is not the whole picture. The research findings regarding the
effectiveness of training on the use of ChatGPT effectively add another layer of discussion.
The marked improvement in critical thinking test scores demonstrated by the experimental
group after the intervention suggests that equipping students with skills to evaluate and
critically use ChatGPT may improve students' critical thinking skills. The ways of using
ChatGPT emphasize the importance of how this tool can be integrated into educational
contexts.

This aligns with perspectives like those of Cotton et al. (2023), who suggested that
LLMs can act as “thinking partners,” prompting users to formulate questions, evaluate
different perspectives, and refine their arguments. Similarly, Wu et al. (2022) argue that
LLMs can be valuable tools for brainstorming and idea generation, encouraging users to
think creatively and critically analyze the outputs generated by the model. These authors
highlight the potential of ChatGPT to create a more interactive learning environment by
promoting a deeper understanding of topics and fostering critical, creative, and reflective
thinking, significantly enhancing learning outcomes by providing personalized feedback
(Sok & Heng, 2023). This means that with proper guidance and strategic use, ChatGPT can
be a powerful tool that supports the development of students’ critical thinking skills.

Moreover, the idea that educators can use ChatGPT as a tool for conducting critical
analysis, particularly in tasks that encourage comparison and contrast of information from
the model with traditional sources, resonates with the recommendations of Haque (2022).
They emphasize the critical balance between technological integration and the development

of foundational academic skills, advocating for using technology to complement rather than
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replace traditional learning methods. The discussion also references Essel et al. (2024), who
highlight the role of Al in enhancing active learning and engagement, suggesting that
technology, when used effectively, can support a shift towards more student-centered
educational approaches that prioritize learner autonomy and active participation, promoting
a deeper understanding of topics through interactive learning experiences. However, the
potential downsides, such as the impact on self-discipline and independent thinking of
students highlighted by Essel et al. (2024) and the influence of student attitudes towards
technology on its adoption and use in educational settings (Abdaljaleel et al., 2024), provide
a more comprehensive view of the challenges associated with integrating ChatGPT into
learning environments.

Furthermore, the results highlight the need for faculty involvement in properly
guiding students in using Al tools. The study conducted by Guo and Lee (2023) provides a
compelling insight into this dynamic, showcasing significant improvements in students'
confidence and critical thinking abilities when ChatGPT is thoughtfully incorporated into
instructional practices. This finding not only underscores the potential of ChatGPT as a
valuable educational resource but also highlights the indispensable role of faculty in guiding
its effective use. As suggested by Kirschner et al. (2006), the effectiveness of educational
technology is significantly influenced by how it is deployed within the learning environment.
The call for faculty involvement in guiding the correct use of ChatGPT highlights the
necessity for an informed approach to incorporating Al in learning environments. This
guidance extends beyond mere technological integration to foster self-regulatory strategies
and ethical considerations among students (Hyytinen et al., 2024), advocating for a balanced,
informed approach to the educational use of ChatGPT. Guo and Lee (2023) suggested
implementing a three-staged, ChatGPT-based activity designed to enhance students' critical

thinking skills within educational settings. The activity begins with an Introduction and
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Exploration stage, where students familiarize themselves with ChatGPT and its
functionalities. This is followed by the Application and Analysis stage, where students
engage in a research assignment using ChatGPT to explore and analyze a topic related to
their course. The final stage, Reflection and Synthesis, involves students refining their work
based on peer feedback and reflecting on their learning experience, focusing on integrating
Al into their knowledge-acquisition process. This structured approach emphasizes the
importance of faculty guidance throughout, encouraging ethical engagement and critical
analysis of Al-generated content. However, the journey has its challenges. Guo and Lee's
(2023) study sheds light on several limitations and potential pitfalls, such as the risk of
encountering misinformation and the overarching need for comprehensive educator training
to enhance the quality of ChatGPT interactions. Educators play a crucial role in navigating
these complexities, ensuring that students not only benefit from the advantages offered by
ChatGPT but also remain aware of its limitations and potential pitfalls.

There are other exciting examples of integrating Al into the educational environment
that represent a new approach to improving teaching and learning. One of them is the
inclusion of ChatGPT as a student in a course in the College of Education and Human
Development at the University of Nevada. This innovative strategy aims to deepen future
educators' understanding of the potential impact of Al on teaching methods through
gamification in the classroom environment (Hanlon, 2024). This online second language
acquisition course uses an innovative pedagogical approach with a competitive element.
Students compete against ChatGPT to outperform it on weekly assignments designed to
assess their proficiency in the target language. The next innovative educational experiment
was at Ferris State University, which announced its plan to enroll two chatbot “students” in
its classes, too. The initiative seeks to understand how Al can contribute to learning

processes and educational outcomes, marking a significant step towards incorporating
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technological advancements in HE (Young, 2024). They want to use Al as a simulant of
different students, for example, those who struggle with a specific topic, and get feedback
from Al on what a teacher can do to solve the problem, as students often do not do it. Even
if these innovative methods have not yet been fully studied, and it is not clear how they will
affect students, these are good examples of how ChatGPT can be integrated into the
classroom.

While the findings highlight an association between high ChatGPT use and lower
critical thinking scores, they cannot definitively establish causation. Factors such as the
student's prior critical thinking skills, specific uses of ChatGPT or other Al tools, and other
external variables were not fully controlled, which could influence the outcomes. Does
frequent ChatGPT use lead to a decline in critical thinking skills, or are students with weaker
critical thinking skills more likely to turn to ChatGPT as a shortcut? Because of these
questions, further research using a longitudinal design or experimental interventions would
help clarify the causality and mechanisms underlying these observations.

These findings underscore the importance of a balanced approach to incorporating
Al technologies like ChatGPT in educational contexts. Educators and curriculum designers
might consider strategies for integrating ChatGPT as a supplement to traditional learning
methods, focusing on activities that encourage critical engagement with content and the
development of critical thinking skills rather than replace traditional learning and critical
thinking exercises. Developing strategies that focus on critical engagement with content and
fostering critical thinking skills are crucial (Kasneci et al., 2023). Additionally, fostering
student awareness of potential biases and limitations within ChatGPT can mitigate negative
impacts. It is crucial for further research to look into the best ways to use ChatGPT, including
teaching methods that bring out its advantages. Further studies might also examine the long-

term impacts of guided ChatGPT use on critical thinking and other cognitive skills across
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diverse educational settings. By carefully combining Al tools with traditional education, we
can improve learning while ensuring critical thinking skills continue developing.
Unveiling the Complexities of ChatGPT Useg, Critical Thinking, and Students GPA

The study also delves into demographic factors, such as class levels and GPA,
revealing complex interactions between these variables and critical thinking scores. The
positive correlation between higher critical thinking skills and higher GPA, alongside the
impact of ChatGPT usage frequency on these outcomes, underscores the multifaceted nature
of academic performance. These insights contribute to an emerging body of research
examining the implications of Al tools on student learning outcomes and highlight the need
for educational strategies that effectively integrate these technologies while promoting
critical thinking and academic integrity.

While the initial findings reveal a negative correlation between high ChatGPT usage
frequency and critical thinking scores and improving critical thinking skills with effective
use of ChatGPT, the research delves more deeply, exploring how demographic factors like
class level and GPA interact with these variables. This unveils a multifaceted picture of
academic performance, where critical thinking skills and technology intertwine with pre-
existing academic abilities and student backgrounds.

Findings revealed a complex interplay between students’ critical thinking test scores,
ChatGPT use, and GPAs. As a result, students with stronger critical thinking skills achieved
higher GPASs, supporting the well-established value of critical thinking in academic success
(Scott & Markert, 1994). Several studies have found a positive correlation between critical
thinking abilities and GPA. First, studies have found a strong link between college-level
critical thinking scores and GPA (Facione, 2011). This suggests that students with more vital
critical thinking skills tend to achieve higher GPAs. Facione (2011) writes, “It has also been

shown that critical thinking skills can be learned, which suggests that one’s GPA might
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improve as one learns. Further supporting this hypothesis is the significant correlation
between critical thinking and reading comprehension. Improvements in the other parallel
improvements in the one” (Facione, 2011, p. 23). This emphasizes the importance of
integrating critical thinking skill development throughout curricula. Interestingly, students
with higher GPAs and higher critical thinking test results used ChatGPT less frequently (1-
3 times per week).

However, as discussed before, the relationship between ChatGPT usage and pre-
critical thinking test scores was negatively correlated. On the other hand, students who used
ChatGPT very frequently (more than 11 times per week) had lower GPAs and lower critical
thinking test results. This aligns with concerns about overreliance on Al hindering critical
thinking development (Kasneci et al., 2023). When students become accustomed to having
answers readily generated, they might neglect the crucial processes of independent analysis
and critical evaluation. This highlights the need for educational strategies that enable
students to think critically about the information they encounter, even when using tools like
ChatGPT. As Day (2023) and Hyytinen et al. (2024) highlight, a one-size-fits-all strategy
for integrating Al tools is insufficient. A more nuanced strategy is needed to consider the
interplay between technology use, critical thinking skills, and student background
characteristics. It is crucial to stress that students must combine critical thinking skills with
using ChatGPT effectively for deeper learning. They need to understand the information
presented, evaluate its credibility, and use it as a springboard for their own analysis, not
simply accept it as the final answer.

Furthermore, the study supports the notion that critical thinking skills develop over
time (Prat-Sala & van Duuren, 2022). Analysis revealed significant differences in critical
thinking scores across different class levels, with students in higher class levels

demonstrating better critical thinking skills. This suggests that pre-existing critical thinking
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abilities may mediate the relationship between ChatGPT usage and critical thinking
development. Students with a stronger foundation in critical thinking skills, often developed
through prior coursework, might be better equipped to navigate the potential pitfalls of
frequent ChatGPT use. Furthermore, the observed development of critical thinking skills
across different class levels suggests that such training can be beneficial at various stages of
a student’s academic journey, supporting the notion of a developmental trajectory in critical
thinking abilities that can be augmented through targeted educational interventions (Huber
& Kuncel, 2016):

e Lower Class Levels: Interventions in these years should focus on building
foundational critical thinking skills like analysis, evaluation, and argument
identification. Techniques like concept mapping, structured debates, and analyzing
complex sources can be employed to equip students with this essential toolkit.

e Higher Class Levels: At this stage, the focus can shift towards applying critical
thinking to complex problems and independent research projects. ChatGPT could be
used strategically to assist with tasks like literature reviews or data analysis, freeing
students' cognitive resources for higher-level critical thinking activities. However, it
is crucial to emphasize the responsible and critical use of the tool, ensuring students
understand its limitations and do not simply rely on its outputs without proper
evaluation.

Acknowledging this multifaceted relationship can move us beyond a simplistic view
of ChatGPT's impact. The research suggests that critical thinking skills remain a cornerstone
of academic success, regardless of class level. While low to moderate ChatGPT usage might
offer some learning benefits when used thoughtfully, frequent use can be detrimental. The
key lies in fostering a learning environment that cultivates critical thinking alongside

responsible technology use. However, acknowledging that the observed correlation between
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class level and critical thinking scores does not necessarily imply causation is essential.
Higher class levels might coincide with increased opportunities to develop critical thinking
skills through coursework. Further research is needed to explore the causal mechanisms at
play.

Finally, the study did not find a statistically significant association between gender
and critical thinking skills, which aligns with some previous research (Afsahi & Afghari,
2017). However, it is essential to acknowledge that gender stereotypes might influence
participation in specific courses or activities that could indirectly impact critical thinking
development. Future research with more extensive and diverse samples could explore this
potential influence in greater depth.

This study sheds light on the intricate connection between ChatGPT usage, critical
thinking skills, and student success. By emphasizing the importance of critical thinking,
encouraging responsible technology use, and implementing tailored interventions
throughout the academic journey, we can provide students with the tools they need to
succeed in the era of Al. This will ensure they succeed academically and develop the critical
thinking skills necessary for lifelong learning and navigating an increasingly complex world.
Summary

The discussion chapter critically examines the complex relationship between the use
of ChatGPT and the development of student's critical thinking skills. It highlights ChatGPT's
role in improving learning through personalized learning while warning against potential
drawbacks such as over-dependency and issues related to academic integrity and digital
literacy. Findings suggest a correlation between frequent ChatGPT use and decreased critical
thinking abilities, calling for a balanced approach to its use in education that includes faculty
supervision and encourages critical engagement with content. Moreover, it examines the

interaction between ChatGPT use, critical thinking, and student demographics, advocating
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for a comprehensive strategy that promotes critical thinking and its responsible use.
Moreover, the chapter calls for careful integration of ChatGPT into academia, seeking to

balance its benefits with ethical considerations and support for critical thinking and academic

integrity.
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Chapter 6.

Conclusion
Introduction

This chapter summarizes the studies undertaken on the impact of ChatGPT on

students' critical thinking skills in HEI. It highlights the core findings of the study,
shedding light on how students engage with ChatGPT and its implications for their critical
analysis abilities. In addition, the chapter offers recommendations for future research,
focusing on enhancing teaching methodologies to leverage ChatGPT positively and
suggestions for improving academic practices to mitigate any adverse effects. These
recommendations address the issues identified in the study, contributing to the ongoing
discussion about effectively integrating artificial intelligence tools like ChatGPT in

educational settings.

Revisiting Purpose and Objectives

The major goal of this study was to investigate the correlation between the use of
ChatGPT, a popular Al tool, and its influence on students’ critical thinking abilities. In
light of the increasing integration of Al technologies into the educational environment, this
study examined the potential advantages and problems of ChatGPT in improving critical
thinking among university students. Specifically, the study focused on quantifying
students' engagement with ChatGPT, assessing their level of critical thinking, and
identifying any significant correlations between ChatGPT use and critical thinking skills.
Participants representing various academic disciplines at one Kazakhstani university
offered deep insights into using ChatGPT for academic tasks. This commitment was driven
by the broader goal of promoting the effective integration of Al tools into education,
ensuring that they strengthen, not undermine, the critical analytical skills vital to academic

and professional success.
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Main Conclusions

The study investigated the impact of ChatGPT on critical thinking skills among
undergraduate students in one university in Kazakhstan, revealing how Al tools shape
educational practices. Participants with a balanced gender distribution and varied GPAS
frequently used ChatGPT for various academic tasks, indicating its integral role in their
academic lives. While some students appreciated ChatGPT for seeking assistance with
academic tasks and generating ideas, concerns were raised about plagiarism, over-reliance
on the tool, and its effect on the motivation for independent research. This problem
underscores the importance of explicit norms and ethical standards for the use of Al tools
in educational settings in order to maintain academic integrity.

The research found that critical thinking levels were consistent across participants,
but those using ChatGPT more often had lower critical thinking test scores. This suggests
that the frequency and manner of ChatGPT usage could influence critical thinking skills.
The study also showed that targeted interventions could improve critical thinking skills,
highlighting the potential benefits of guided, responsible, and effective ChatGPT use to
harness its benefits for critical thinking enhancement. Furthermore, it was noted that
students with higher class levels and GPAs tended to have better critical thinking skills.

In conclusion, the research highlights students’ high engagement with ChatGPT and
its nuanced impact on their academic and cognitive development. The findings highlight
the importance of taking a balanced and analytical approach when adopting Al
technologies such as ChatGPT into educational settings. The study suggests that while
ChatGPT offers substantial support for academic activities, its role in fostering critical
thinking skills is contingent on how it is used, emphasizing the importance of responsible

and informed usage to maximize its benefits and mitigate potential drawbacks. This
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nuanced perspective on the intersection of technology and education contributes to the
ongoing dialogue on enhancing learning outcomes in the digital era.
Implications and Recommendations

The outcomes of this study hold significant implications for educational
technology, pedagogy, and policy. Firstly, the active use of ChatGPT among students
underscores the need for HEI to recognize and integrate Al tools that enhance, rather than
detract from, critical thinking and learning. ChatGPT's potential to serve as a personalized
learning aid demonstrates its value in supporting students' academic growth. However, the
observed correlation between frequent ChatGPT usage and decreased critical thinking
skills highlights the risk of over-reliance on Al for academic tasks.

This study also illustrates the importance of critical digital literacy. It suggests that
students must be educated on the operational use of Al tools like ChatGPT and their
limitations, ethical considerations, and the importance of cross-checking Al-generated
information with credible sources. Furthermore, the positive impact of training on effective
ChatGPT use on students' critical thinking skills suggests that with appropriate guidance,
Al tools can complement traditional educational methods and support the development of
crucial academic skills.

This study's exploration of student use of ChatGPT in HEI offers valuable guidance
for navigating the complexities of Al integration within learning environments. Specific
recommendations are targeted towards key stakeholder groups to ensure a balanced and
responsible approach.

HEI administrators and curriculum developers should collaborate to recognize the
potential of Al tools as complementary to traditional teaching methods. Thoughtful
integration into the curriculum can leverage Al to enrich student learning experiences

without sacrificing critical thinking and independent learning. Curriculum developers play
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a vital role in fostering critical digital literacy by designing educational programs that
equip students to critically evaluate information, understand the ethical implications of Al
use, and navigate the challenges of digital information sources. This includes discerning
the credibility of Al-generated content and understanding the broader impact of Al on data
privacy and academic integrity.

To empower educators to effectively integrate Al tools, policymakers can support
faculty and educators by allocating resources for training programs. Developed
collaboratively by educational institutions and researchers, these programs should enhance
educators' understanding of Al capabilities and limitations. The training should equip
educators to integrate Al tools effectively into their pedagogical strategies and guide
students in responsible use. This will enable educators to facilitate a learning environment
that encourages critical engagement with content, fostering a culture of academic integrity
and ethical use of technology. Finally, policymakers can further support a successful Al
integration by establishing clear and comprehensive ethical guidelines for Al use in HEIs.
These guidelines should address concerns about plagiarism, cheating, and data privacy.
Additionally, policymakers should consider allocating resources for equitable access to Al
tools and training programs for all students.

By collaborating and focusing on these stakeholder-specific recommendations, the
educational community may maximize the potential of Al technologies to improve
learning experiences while safeguarding critical thinking skills and ethical considerations
in the digital learning environment. This collaborative approach will ensure that students
are not only academically successful but also prepared to engage with the digital world

ethically and critically.
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Limitations

The study presents several limitations that are important to acknowledge for a
comprehensive understanding of its scope and implications. First, the sample size and
demographic concentration of undergraduate students from only one university in
Kazakhstan restrict the findings’ generalizability across other educational contexts and
cultural backgrounds. The results may not reflect students' experiences in different
educational settings or regions. Secondly, the study's design captures information at one
point, which restricts the understanding of the long-term impact of ChatGPT on critical
thinking abilities. Essentially, without observing changes over time, it is challenging to
determine if ChatGPT directly impacts students' critical thinking development.

Moreover, the reliance on quantitative measures and self-reported data introduces
potential biases. Participants might respond in ways they perceive as favorable, which may
not accurately reflect their authentic engagement with ChatGPT or its impact on their
critical thinking abilities. This reliance on self-reporting can affect the validity of the data
collected.

Additionally, the study measures critical thinking skills through tests, which may
not fully capture all the dimensions of this complex cognitive process. The specific test and
survey items may limit the understanding of critical thinking to certain aspects, neglecting
other crucial components of this skill set. Furthermore, the fast-paced evolution of Al
technologies like ChatGPT means the tool is constantly being updated. As a result, the
study's findings may not remain relevant as new versions of ChatGPT are released, which
could offer different features or affect users differently. These limitations underline the
importance of exercising caution when interpreting the study's findings and proposing

topics for future investigation.
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Future Research Directions

Several recommendations for future research directions are proposed to overcome
the limitations found in the study on the impact of ChatGPT usage on students' critical
thinking skills. Expanding the diversity of the participant pool emerges as a critical first
step. By including a more comprehensive array of participants from various educational
institutions, disciplines, and cultural backgrounds, future studies can increase the
generalizability of the findings and provide a broader perspective on how ChatGPT is used
and its effects across different student populations.

Secondly, adopting longitudinal research designs is essential for capturing the
evolving impact of ChatGPT on critical thinking skills over time. Such an approach would
allow researchers to observe not only the immediate effects of ChatGPT usage but also
how these effects develop or change as students continue to engage with the Al throughout
their education and help to determine whether the observed relationships are consistent and
identify any emerging patterns or trends.

Thirdly, incorporating a mixed-methods approach could address the limitations
associated with self-reported data. By combining quantitative measures, such as
standardized tests, with qualitative methods, such as interviews or focus groups,
researchers can acquire a better understanding of students' experiences and perceptions.
This approach would also allow for the exploration of how students incorporate ChatGPT
into their learning processes and the specific ways in which it influences their critical
thinking.

Furthermore, to more accurately measure critical thinking, future research should
explore alternative assessment methods that capture the complexity of this skill.
Developing or using assessment tools that can more comprehensively evaluate the various

dimensions of critical thinking beyond what standardized tests may capture is necessary.
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This could involve creating new instruments or adapting existing ones to better align with
the specific cognitive processes influenced by Al tool usage. Also, extending the scope of
research to explore the impact of ChatGPT on a broader range of educational outcomes,
including creativity, problem-solving abilities, and emotional intelligence, can further
elucidate the multifaceted role of Al in education. This broader perspective is crucial for
designing educational interventions that support holistic student development.

Finally, given the rapid evolution of Al technologies, future research must
continuously update the tools and platforms under investigation. Studies should consider
the latest versions of ChatGPT or other emerging Al tools to ensure the findings remain
relevant and reflect current technological capabilities.

By implementing these recommendations, future research can overcome some of
the current study's limitations and contribute valuable knowledge to the ongoing dialogue
about integrating Al technologies in education. This would strengthen the evidence base
and inform pedagogical practices and policy decisions regarding using Al tools like

ChatGPT in learning environments.

Reflections on the Research Experience

After thoroughly researching the impact of ChatGPT on students' critical thinking
skills, this journey not only enriched my academic experience but also profoundly changed
my perspective on the role of Al in education. As a student introduced to Al tools halfway
through the educational journey, | navigated the complexities of this study with
enthusiasm, from data collection to analysis, embracing challenges as opportunities for
personal and methodological growth. This study emphasized the significance of a balanced
and critical strategy regarding Al integration, emphasizing the creation of a learning
environment that develops critical thinking while also promoting responsible usage of Al

technology in Kazakhstan.
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The study aim has been reached, and the research questions have been answered.
My personal engagement with ChatGPT and its widespread use among my peers made this
exploration particularly relevant and exciting. | concluded that Al should not be seen as a
problem or a disease to overcome but as a catalyst for positive transformation within
education, offering new avenues for growth and enhancement in learning processes.

By highlighting how Al can improve learning outcomes without undermining the
development of essential cognitive skills, I hope to inspire educators to incorporate Al
tools strategically into teaching approaches. This initiative aims to embrace technological
innovation while also improving the educational experience with a view to preparing
students for an environment in which Al is integrated into life and learning. Reflecting on
this research, | imagine a future in which the incorporation of Al in education, informed by
studies, promotes a more engaging, effective, and inclusive learning environment. This
study path has also sparked a strong belief in Al's transformational power in education—a
revolution in which | am excited to participate. As we look towards this promising horizon,
it is clear that Al, when approached with critical insight and ethical consideration, holds

the key to unlocking unprecedented potential in the educational field.
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Appendices

Appendix A — Declaration of the Use of Generative Al

e
A

Thesis Title: Investigating the Impact of ChatGPT Use on Students’ Critieal Thinking Skills

Appendix A — Declaration of the Use of Generative Al

| hereby declare that [ have read and understood NUGSE's policy concerning appropriate use of Al and
composed this work independently (please check one):

X with the use of artificial intelligence tools, or
Z without the use of artificial intelligence tools.

(I you have used Al tools as defined in the GSE policy document, please complete the rest of this form.)

During the preparation of this thesis/examination, | used ChatGPT to structure and organize the written text,

translate the abstracts into other languages, and used Grammarly to proofread.

I also declare that |
b/ m aware of the capabilitics and limitations of Al 1ool(s),
‘! have verified that the content gencerated by Al systems and adopted by me is factually correct,

“L/um aware that as the author of this thesis | bear full responsibility lor the statements and assertions made

niL

\'/mw submitted complete and accurate information about my use of Al tools in this work, and

Y1 acknowledge that there may be disciplinary consequences if 1 have not followed NUGSE's guidelines
regarding Al appropriate use.

Date: dd OF 2024
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Appendix B: INFORMED CONSENT FORM

TOPIC: Investigating the Impact of ChatGPT on the Students’ Critical Thinking Skills

DESCRIPTION: Dear student, you are kindly invited to participate in a research study examining the
relationship between the use of artificial intelligence (Al) tools, specifically ChatGPT, and students' critical
thinking skills. You will be asked to take a survey about your experience with using ChatGPT, take a critical
thinking test twice before and after the training, and participate in a training session on the topic of Effective
Use of ChatGPT. The results will be used to complete a thesis to find the relationship between ChatGPT use
and students' critical thinking skills. If you want to contribute to this study and agree to participate, you can
complete the survey after properly reading this consent form. | would greatly appreciate your participation.

TIME INVOLVEMENT: Your participation will take approximately 2.5 hours over a month: 10-15 minutes
to take a survey, 50 minutes to take a critical thinking test, and 2-3 hours in total in a month to participate in
training sessions.

RISKS: The risks associated with this study are minimal, primarily centering on the invasion of privacy and
keeping confidentiality. All information will be collected non-anonymously to contact you throughout the
study. To minimize these risks, all the data collected through the data collection process will be kept
confidential and will not be disclosed to any third parties. Additionally, participants in the critical thinking tests
might experience discomfort or stress. They will be informed of their right to opt out of participation at any
point if they find it uncomfortable to continue. Significantly, no punishments or rewards will be associated
with completing the critical thinking. Moreover, introducing new technology, such as ChatGPT, may bring
unforeseen consequences like dependency. However, effective usage guidelines for ChatGPT will be provided
during training to address and mitigate any potential issues. Your decision whether or not to participate in this
study will not affect your grades in school.

BENEFITS: The benefit which may reasonably be expected to result from this study is learning how to use
ChatGPT responsibly in the educational context. Participants will be given the opportunity to participate in the
study, with the potential to improve the use of ChatGPT in educational settings.

PARTICIPANT’S RIGHTS: If you have read this form and have decided to participate in this project,
please understand your participation is voluntary, and you have the right to withdraw your consent or
discontinue participation at any time without penalty or loss of benefits to which you are otherwise
entitled. The alternative is not to participate. You have the right to refuse to answer particular questions.
The results of this research study may be presented at scientific or professional meetings or published in
scientific journals.

CONTACT INFORMATION:

Questions: If you have any questions, concerns, or complaints about this research, its procedures, risks, and
benefits, contact Aidana Kani, +77767233383, aidana.kani@nu.edu.kz or Master’s Thesis Supervisor for this
student work (Dr. Ahmet Aypay, ahmet.aypay@nu.edu.kz).

Independent Contact: If you are not satisfied with how this study is being conducted, or if you have any
concerns, complaints, or general questions about the research or your rights as a participant, please contact the
NUGSE Research Committee at gse_researchcommittee@nu.edu.kz.

Please sign this consent form if you agree to participate in this study.

* | have carefully read the information provided,;

« | have been given full information regarding the purpose and procedures of the study;

» | understand how the data collected will be used, and that any confidential information will be seen
only by the researchers and will not be revealed to anyone else;

* lunderstand that | am free to withdraw from the study at any time without giving a reason;

«  With full knowledge of all foregoing, | agree, of my own free will, to participate in this study.

Signature: Date:
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3EPTTEY XK¥MBbICBI KEJIICIMIHIH AKITAPATTBIK ®OPMACBI

TAKBIPBIII: Ctynenrrep/in ceiau oinay narasuiapeia ChatGPT ocepin 3eptrey

CHUITATTAMA: Ci3 xacangsl uHTelulekT (Al) KypannmapeiH, atan aditkanna ChatGPT konnmaHbeickl MeH
CTYZIEHTTEPAIH CBHIHM Oy aFAbLIApBIHBIH apachblHIArbl OalNaHBICTBI 3€pTTEyre OaFbITTATIFaH 3epTTey
JKYMBICBIHA KaTBICYFa IIaKbIPBIIBIT OTHIpChI3. Cire cayaaHaMaJaH oTy, TPCHUHTE ACHIH KOHE KEHiH ChIHM
TYPFbIIaH OMJIaHY TecTiH TamcbIpy, coHpaii-ak «ChatGPT-Ti Tuimai maiimanany» TpPeHHHTiHe KATBICY
ycorabpinansl. Hotmkenep ChatGPT KonmaHBICEI MEH CTYAEHTTEPAIH CHIHH Oilay AaFabLIapbl apachIHAAFEI
OaiinaHbICTHI TaOy YIIiH >Ka3bUIBII KAaTKAaH AUCCePTAXs YIIiH MaiiiataHbUIabL.

OTKIBIVIETIH YAKBITbI: Ciznin kaTbICybIHBI3 IIaMaMeH | aliablH imiHge maMamMeH 2.5 caraTThl aJlajibl:
cayanHamanbl etyre 10-15 MUHYT, CHIHM TYPFBIJaH Oitylay TecTiH TancelpyFa 50 MHHYT *OHE TPEHHHIKE
KaThICYFa aiibiHa OapibIFel 2-3 carar.

3EPTTEY ’K¥YMbICBIHA KATBICYbIH KAVYIIITEPI: 3eprrey ®yMbIChIHA KaTBICYIBIH KayinTepi az,
Oipak KYIMSUTBIIBIK IIEH XKeKe eMipre KOJI CyFyMeH OaliIaHbICTHL. 3epTTey OaphIchIHAa ci30eH OalnaHbICy YIIiH
JKEKe aKmapaTTap cypanaasl. by kayinTi a3aifTy YIIiH KYNUATIBUIBIK KaTaH cakranaasl. COHBIMEH KaTap, ChIHH
oiinay TecTiiepiHe KaThICYIIbUIAP BIHFAHCHI3IBIKTEI HEMECE CTPECCTi ce3iHyl MyMKiH. Onap KanFacThIpyabl
BIHFaICBI3 Ce31HCE, Ke3 KENTeH YaKbITTa KaThICY1aH 0ac TapTy KYKBIFBI Typanbl Xxabapianaael. CbIHU TYPFBIIaH
OifJIaHy TECTiH OTKEHI VIIiH jkazajay HeMece Mapamnarray koK. ConpiMeH Katap, ChatGPT cuskrel jkaHa
TEXHOJIOTHSIHEI €HT13Y TOYSIIUTIK CUIKTHI KYTIIETeH calljapFa 9Kellyi MyMKiH. JlereHMeH, OyJ1 MocesIeHi menry
yuwiz ChatGPT Tuimai naitnanany oxici OoiibIHIIA HYCKaynap Oepineai. 3epTTey )KyMbIChIHA KaThICyFa KeJliciM
OepyiHi3 HeMece 0ac TapTyBIHBI3 Ci3MIIH MEKTEITETI OaranaphIHbI3Fa Il 9CEPiH THUri30eH .

3EPTTEY K¥MBICBIHA KATBICY/JbIH APTBIKIUBIJIBIKTAPBI: 3eprrey ikyMmbiChiHA
KaTBICYBIHBI3/IBIH KeJleciied apThIKIIBUIBIKTAphl 00JIybl MYMKIH: 3€pTTe€yre KaThICKaHBIHBI3 YIIIH TOTTLIEp
oepineni. Kateicymbutap conbiMeH kartap ChatGPT-ti OiniM Oepy KOHTEKCTiHAE >KayalKepIUiNiKIeH
naiinananynsl  yipeneni. Kareicymsimmapra ChatGPT-Ti oKy oOpbIHIapblHIA TalgamaHyAbl >KaKcapTy
MYMKIHIITi Oap 3epTTeyre KaThICy MYMKIHIITI Oepimei.

KATBICYIIBI K¥YKBIKTAPBI: Erep Ci3 6epinrex ¢oopMaMeH TaHBICHIT, 3ePTTEY KYMBICHIHA KaTBICyFa
mrentiM Kaopuinacansr3, Ci3iH KaTRICYBIHBI3 epiKTi Typie ekeHiH xabapnaiimber3. COHBIMEH KaTap, KajdaraH
YaKbITTA albINIYJ TOJeMeil KoHe Ci3/IiH d/1eyMeTTiK KeHiaiKTepiHi3re em kecipin Turizoeii 3eprrey
JKYMBICBIHA KAThICY TypaJsbl KegdiciMiHi3ai kepi KaiiTapyFa HeMece TOKTaTyFa KYKBIFBIHBI3 0ap.
3epTTey KYMBICHIHA MYJI/IEM KAaThICIAYbIHBI3FA 12 TOJBIK KYKbIFbIHBI3 0ap. CoHzali-ak, Kanjaaii 1a 6ip
CypakTapra jxkayar OepMeyiHisre e 901eH 0osapl. by 3epTTey KYMBICHIHBIH HOTHXKEIEPI aKaIeMHSIIBIK
HeMece KaciOu MakcarTap/ia Oacrara YChIHBLTYbl HEMECE IIBIFAPBUTYbl MYMKIH.

BAMJIAHBIC AKITAPATBI:

Cypakrapbinbi3: Erep »ypri3inin oTeIpraH 3epTTey JKYMBICHIHBIH MPOIECI,Kayli MEH apThIKIIbUIBIKTAPbI
Typajbl CYparblHbI3 HEMECE UIaFbIMBIHBI3 OoJica, Kejeci OailaHbic Kypaljiapbl apKbUIbl 3epTTEyIIiMeH,
Aiinana Kanu, +77767233383, aidana.kani@nu.edu.kz, Hemece 3epTTeyIIiHIiH MArUCTPIIBIK TE€3UCI OOMBIHIIIA
JKeTeKIiciMeH xabapacysiHbizra 6onaasi: Dr. Ahmet Aypay, ahmet.aypay@nu.edu.kz.

Jepoec baiinanbic akmaparTapsl: Erep OepiireH 3epTTey KYMBICHIHBIH KYPri3iTyiMeH KaHaFaTTaHOACaHBI3
HEMeCe CYpaKTapblHbI3 OCH IIarbIMaapbiHb3 Oosica, HasapOaee VYuusepcuteri JKorapsl bimim Oepy
MekTeOiHiH 3eprrey KomuTeTiMeH KepceTiireH O0ainanbic Kypajiaapbl apKbeLIbl XabapiacybIHbI3Fa 00JIa bl
AJIEKTPOH/IBIK MOINTaMeH gse researchcommittee@nu.edu.kz.

3epTTey XKYMbICHIHA KaTbICyFa KeJiciMiHi3i OepceHis, Oepiiren popMara KoJI KOFOBIHBI3/IbI CYpPaiMBbI3.

e  MeH Gepinren popMamMeH MYKHUST TAaHBICTBHIM;

*  MaraH 3epTTey >KYMBICBIHBIH MaKCcaThl MEH OHBIH MPOLIEypachl XKalbIH/a TOJBIK aKnapar oepiiui;

*  JKuHakranfaH akmapaT NeH KYIUs MAJIMETTepre TeK 3epTTEYIIiHIH ©3iHe KOJDKETIMIl XoHEe MAJliM
0OJAaTBIHBIH TOJBIK TYCIHEMIH;

*  MeH Kke3 KeJreH yakpITTa eIIKaHJal TyCIHIKTeMeci3 3epTTey KYMBIChIHA KaThICyJaH Oac TapTybIMa
0OJIATBIHBIH TYCIHEMiH;

e MeH jKOFapblia aTaiblll ©TKEH aKMapaTThl CaHAIbl TYpAe KaObULAal, OChl 3€PTTEy KYMBICHIHA
KaTBICyFa o3 KemiciMiMai GepemiH.

Konbr: Kyni:
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OOPMA HHOOPMAIIMOHHOI'O COTI'JIACHUS
TEMA: Uccnenosanue Biustaus ChatGPT Ha HaBBIKM KPUTUYECKOTO MBIINUICHUS YUAIIHXCS

OIINCAHHME: Bs! npurnamieHsl DpUHATH y4acTHE B HCCIeI0BAHMH NTOCBSIIICHHOM U3Y4YEHHUIO B3aUMOCBSI3U
MEXIy HCHOJIb30BAaHHEM HHCTPYMEHTOB HcKyccTBeHHOro wuHtermiekta (MU), B yactHoctn ChatGPT, u
HaBBIKAMU KPUTHYECKOT'O MBIIUICHHUS ydamuxcs. Bam OyzneT npensiokeHo NMPOHTH ONMPOC 0 CBOEM ONbITe
ucnoab3oBanusi ChatGPT, aBamapl MPOWTH TeCT Ha KPUTHYIECKOE MBINIICHHUE JO W MOCIE TPEHUHTa, a
TaKKe MPUHATH Y4acTHe B TpeHHHre Ha TeMy «D(d¢ekruBHoe mcmonb3oBanne ChatGPT». Pesynprarsi
OyZyT MCIONB30BaHBI AJISl HAIMCAHMS IUCCEPTAllMH, YTOOBI HANTH B3aMMOCBSI3b MEXKIY HCIOIb30BAaHHUEM
ChatGPT u HaBBIKAMH KPUTHIECKOTO MBIIUICHHUS CTYICHTOB.

BPEMS YUYACTUS: Bame yuactie motpebyeTr okojio 2,5 gaca B TedeHme mecsna: 10-15 mMuHYT Ha
MPOXOKAeHHE ompoca, 50 MUHYT Ha MPOXOKICHHE TeCTa Ha KPUTUIECKOEe MBIIUICHHE U 2-3 Jaca B oOIIei
CJI0’)KHOCTHU B MECSI] Ha y4acTUe B TPEHUHTaX.

PUCKM: Puckwu, cBsi3aHHBIE C 3THM HCCIEAOBAaHMEM, MHHUMAIbHBI U B IIEPBYIO O4YEPEAb CBSI3aHBI C
BTOP)KCHUEM B YAaCTHYIO )KU3Hb U COXpaHeHHeM KoHpuaeHuansHocTH. Bes nndopmanus Oyner cobupatbes
HEaHOHMMHO, YTOOBI CBSI3aThCSI C BAMU Ha NPOTSHKEHUH BCETO UcCiIeAoBaHus. UYTOOB CBECTH K MUHUMYMY 3TH
pHCKH, BCe IaHHbIE, cOOpaHHbBIe B poliecce cOOpa AaHHbBIX, OyyT XpaHUThCS B TallHE U HE OyAyT NepeaaHsbl
TpeThUM JnHnaM. Kpome TOro, y4acTHHKH TECTOB Ha KPUTHYECKOE MBIIUICHHE MOTYT HCIIBITHIBATh
nuckoMdopT mwim crpecc. O OynyT nporHGOPMHUPOBaHBI 00 UX MpaBe OTKAa3aThCs OT y4acTHs B JIOOOH
MOMEHT, eclii MM OyIeT HeynoOHO mpoxosnkath. [IppMeyaTenbHO, YTO 3a 3aBEpIICHHE KPHTHYECKOTO
MBIIUICHUS HE MOJIaraeTcsl HUKAKUX HaKa3aHWil WK mooupenuid. boiee Toro, BHEIpeHNne HOBOI TEXHOIOTHH,
takoi kak ChatGPT, MokeT NpHBECTH K HENPEIBUICHHBIM ITOCIICACTBUSAM, TAKHM KaK 3aBUCUMOCTb. OIHAKO
BO BpeMst 00y4ueHus OyayT mpenocTaBieHs! 23pHeKTUBHBIE PEKOMEHIANNH M0 Uconb3oBanuto ChatGPT mis
YCTpaHEeHUs] ¥ yCTpaHEHHs JIOOBIX ITOTEHIMANBHBIX Mpobiem. Baie pemeHue o coriacuu aub0 OTKaze B
Yy4acTUHM HUKaKMM 00pa30M He MOBJHSET Ha Ballll OLCHKHU B LIKOJIE.

INPEUMYIUIECTBA: B kauecTBe OXHIAaeMbIX MPEUMYIIECTB B pe3yJbTaTe HCCIAEAOBAHUS MOXKHO
paccMarpuBaTh MOJyYEHHE CIAJOCTeH MUl ydacTusi B MCCIEAOBaHMM. Takke YYacTHUKM HaydaTcs
OTBETCTBEHHO Hcmoib3oBaTh ChatGPT B 06pa3oBaTelbHOM KOHTEKCTE. YUAaCTHHKAM OYAET MpeaoCcTaBlieHa
BO3MOXKHOCTB TIPHHSThH YYacTHE B HCCICIOBAHUH, KOTOPOE MOTSHIMAIBLHO MOXKET YIYYIINTh HCHOJIB30BaHUE
ChatGPT B 00pa30oBaTeNbHbIX YUPEKIACHUSAX.

IMPABA YYACTHUKOB: Ecnu Ber npounTany gaHHyo0 (GOpMY H PEIIIA MPUHITH YIaCTHE B TaHHOM
Uccle0BaHNH, BBl 10JDKHBI OHMMaTh, uyTO Bamie y4actue siBisiercst 100poBOJILHBIM 1 uTO Y Bac ecth
[IPaBoO 0TO3BATH CBOE COIJIACHe MJIU MPEKPATUTH yYacTue B Jil000e BpeMsl 0e3 ITPAPHBIX CAHKUMHA 1
0e3 moTepu cONMAJLHOIO NaKeTa, KOTOPbIil Bam npenocrapiasin. B kauecTBe agbTepHATUBBEI MOXKHO HE
Y4acCTBOBATH B UCCJIIEAOBAHNU. Taxoxe Bel umeeTe IpaBO HC OTBCYATH HA Kakue-110o BOIIPOCHI. PESyJ'H)TaTI)I
JaHHOTO HUCCICAOBAHUA MOTyT 6BITI> MPEACTaBIICHBI niIn OHy6HI/IKOBaHLI B Hay4YHBIX HJIn
npodeccrnoHaNbHBIX TENX.

KOHTAKTHASI HH®OPMALUSL:
Bonpocer: Eciim y Bac ecte Bompochl, 3aMedaHHss WM KaloObl 1O ITOBOAY JAHHOTO MHCCIIEIOBaHMS,
MpOLEAYpPHI €r0 NPOBEACHHUS, PUCKOB U MPEUMYILECTB, Bbl MoxkeTe cBsizaThes ¢ Ainanoit Kanu, 8 776 723 33
83, aidana.kani@nu.edu.kz wiu pykoBoauTEeNeM MarMcTepCKOW auccepranuu ucciemosarens: Dr. Ahmet
Aypay, ahmet.aypay@nu.edu.kz.
He3aBucumsble koHTakThI: Eciu Bel He yoBiIeTBOpEHBI IPOBEICHUEM JAaHHOTO MCCIICI0BAaHMs, eci y Bac
BO3HUKJIM KaKne-I100 npoOIieMbl, Kajlo0bl MM BOIIPOChl, Bbl MoxkeTe cBsizaThbesi ¢ Komurerom MccnenoBanuii
Bricmeit HIkonmsr O6pazoBanust Hasap6aeB YHuBepcuTeTa, OTIPaBHB IHCBMO Ha 3JIEKTPOHHBIM anpec
gse_researchcommittee @nu.edu.kz.
[Noxamyiicta, moaAmUImuTe JTaHHYIO (GopMy, ecii BBl cornacHbI y9acTBOBATh B HCCIIEJOBAHUH.
* ] BHUMAaTENBHO M3YYHJI NPEICTABICHHYIO HH(OPMAIHIO;
*  MHe npenocTaBWIN MONHYIO HH(POPMAIIHIO O HENSIX U MPOIEeType NCCIICTOBAHNS,
* S nonumaio, Kak OyXyT HCIONB30BaHBI COOpaHHBIE MaHHbIE, W 4YTO JOCTYN K JIIO00H
KOH(UIeHINAIbHOH nHpOpManny OyAeT UMETh TOJIBKO MCCIIEA0BaTEINb;
* 5] nmoHuMaro, 4TO BIIpaBe B JIFOOOH MOMEHT OTKa3aThCsl OT y4yacTHsl B JaHHOM HCCIIIOBaHUM Oe3
0OBSCHEHUsI PUYNH;
*  C IOJIHBIM OCO3HAHUEM BCETO BBIIIEHU3JIOKEHHOTO I COTIACEH NMPUHATH YYacTUE B UCCIIEIOBAHUU 10
COOCTBEHHOH BOJIE.
Tloamucs: Jara:
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Appendix C: “Investigating the Impact of ChatGPT on the Students’ Critical

Thinking Skills ” Survey

Welcome to the research study!

We are interested in understanding the relationship between the use of ChatGPT, and students' critical
thinking skills. First and foremost, | would like to express my gratitude for your participation in this
questionnaire. Your involvement is highly valued.

The purpose of this quantitative study is to examine the relationship between the use of artificial intelligence
(A tools, specifically ChatGPT, and students’ critical thinking skills within the context of one higher
educational institution.

Please start the questionnaire if you agree to participate in the experimental part of the research, where you
will be asked to take a critical thinking test twice (before and after training) to measure your critical thinking
level. Also, you will be asked to participate in short online training sessions on the topic of the effective use
of ChatGPT. You will be asked to write your contact number, as the researcher need to contact you
throughout the study.

Even if you do not want to participate in the experimental part of the study, please take the survey. You don't
have to write your contact emails if you don't want to.

The results will be used to complete a thesis to find the relationship between ChatGPT use and students'
critical thinking skills. If you want to contribute to this study and agree to participate, you can complete the
survey after properly reading this consent form. | would greatly appreciate your participation.

Your participation will take approximately 2.5 hours over three weeks: 10 minutes to take a survey, 30
minutes to take a critical thinking test, and 1 hour in total in a month to participate in training sessions.

Your participation in this research is voluntary. You have the right to withdraw at any point during the study.

The Principal Investigator of this study can be contacted at Aidana Kani, aidana.kani@gmail.com,
87767233383.

By clicking the button below, you acknowledge:

You have carefully read the information provided.

You are 18 years of age.

You are aware that you may choose to terminate your participation at any time for any reason.

You understand how the data collected will be used, and that any confidential information will be seen only
by the researchers and will not be revealed to anyone else.

I consent, begin the study

I do not consent, | do not wish to participate
Survey Questions

1. Your Gender:
o Male o Female o Other
Class Level:
Undergraduate 1 year
Undergraduate 2 year
Undergraduate 3 year
Undergraduate 4 year
School:

WO 000N



o School of Medicine
o School of Mining and Geosciences
o School of Sciences and Humanities
o School of Engineering and Digital Sciences
4. Age:
o 18-20
o 21-23
o 24-26
o 27-30
o >30
5. GPA:
01.67-2.00 02.01-2.32 02.33-2.67 02.68-2.99 03.00-3.33 03.34-3.66 03.67-4.00
6. Do you participate in extracurricular activities?

0 Yes o No
7. If yes, how many extracurricular activities do you attend weekly?
0 1-3 times per week 0 4-6 times per week o 7-10 times per week 0 more than 11 times per week
8. Do you use ChatGPT in general?
0 Yes o No
If yes, on average, how many times do you use ChatGPT weekly?

©

0 1-3 times per week 0 4-6 times per week o0 7-10 times per week 0 more than 11 times per week

[EEN
o

. Mostly for what purposes do you use ChatGPT?

Research Assistance

Homework help

Generating ideas

Writing assistance

Learning new topics

Programming help

Language translation

Do not use

Other (please, SPECITY) ...c.viiiiiiie e
1. How often do you use Al-powered tools like ChatGPT for academic or learning purposes?

0 Never o Rarely oDaily o Weekly 0 Monthly

12.0On a scale of 1 to 5, how confident are you in your critical thinking abilities?
o 1 (Not confident at all)
o 2 (Slightly confident)
o 3 (Moderately confident)
@]
@]

O O O OO OO0 OO0 OO0

4 (Very confident)
5 (Extremely confident)
13. To what extent do you believe that using ChatGPT enhances your learning experience?
ol (Notatall) o2(Slightly) o3 (Moderately) o4 (Significantly) o 5 (Extremely)
14. Have you noticed any changes in your approach to problem-solving since using ChatGPT?
0 Yes o No
15. If yes, would you please complete the following sentence?: As | keep using the ChatGPT, | started
noticing
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Please indicate to what extent you agree or disagree (from strongly agree (5) to strongly disagree (1) with the

following statements:

16. | often cross-reference the information provided by ChatGPT with other sources.

0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree
17.1 think using ChatGPT has affected my motivation to engage in independent research or critical analysis.
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree
18. 1 use ChatGPT in my classes.
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree
19. My professors explain to me how to use ChatGPT correctly.
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

20.1 think the faculty should be involved in explaining how to use ChatGPT correctly.
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree
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21. 1 think using ChatGPT for academic purposes is plagiarism.

0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

22.1 think over-reliance on ChatGPT impacts my ability to evaluate the credibility of sources.
o Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

23. 1 experienced cases where ChatGPT provided inaccurate or biased information.
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

24.1 know how to use ChatGPT responsibly.
o Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

25. 1 use ChatGPT responsibly in a manner that aligns with ethical guidelines and academic integrity.
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

26. My interaction with ChatGPT influenced my ability to form my own opinions on complex topics?
o Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree

27. 1 think that excessive use of ChatGPT might hinder my long-term critical thinking skills?
0 Strongly agree 0 Agree o Neutral o Disagree o Strongly disagree
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«Crynenrrepain coinm oiniay narapuiapbina ChatGPT acepin 3eprrey»
cayaJHamMachl

3epTTey KYMBICBIHA KOII KeJiHi3aep!

Bi3 ChatGPT koimaHy MEeH CTYACHTTEPAIH ChIHU TYPFBIIAaH OWIay KabineTTepi apachlHAarbl OailIaHBICTHI
TYciHyre MyaneniMiz. EH ainsiMeH, ocbl cayalHaMara KaThICKaHIapbIHBI3 YIIIH aJFbICBIMIBI O111ipriM
keseni. Ci3iH KaThICYbIHBI3 )KOFaphl OaraaaHabl.

Byt canzbIk 3epTTey i MakcaTbl-kacan bl HHTEUeKT (Al) kypannapsis, atan aiitkanna ChatGPT
KypaJIapblH Naiianany MeH CTYJCHTTEpIiH CBIHU TYPFBIIAaH Oijay KabijgeTTepi apachIHAaFsl OalIaHBICTHI
0ip >KOFapbl OKy OpPHBIHBIH KOHTEKCTIH/IE 3EPTTCY.

Erep ci3 3epTTeyniH SKCIepUMEHTTIK OeiMiHe KaThICYFa KeIiCCeHi3, cayallHaMaHbl 0acTaHbI3, OHZA Ci3JeH
CBIHHU TYPFBIJIaH OMIay MEHTeHiHi3A1 eJIIIey YIIiH eKi peT (KaTThIFyFa IeiiH *KoHe oJjaH KeHiH) ChIHA
TYPFBI/IaH OiyIay TECTiH Tarchelpy cypananbl. Cornaii-ak, Ciznen ChatGPT-ti tniMmai maiinanany
TaKbIPHIOBIH/IA KbICKA OHJIAWH-TPEHUHITEPre KaThiCy cypanaabl. Ci3neH OailtaHbIC HOMIPIHI3II a3y
CypaJiajibl, ©TKEHI 3epTTEYIIl 3epTTCy OaphIChIHIA Ci30¢H OailyIaHBICYBI KEPEK.

3epTTeyniH SKCIePUMEHTTIK 06JIiriHe KaThICKbIHBI3 KeIMece e, cayalHaMaHbl TalchpbiHbI3. Erep ci3
KaJaMacaHbI3, OailJIaHBIC 3JICKTPOHIBIK MOIITATIAPBIH Ka3yAbIH KAXKETi KOK,

Hotmwxkenep chatgpt konmany MeH CTYISHTTEPAIH CBIHH TYPFBIAaH oiyay KabijaeTTepi apachIHIaFbl
0ailaHbICTHI aHBIKTAY YIUiH AMIUIOMIBIK XYMBICTBI asKTAy YIUiH Haiixanansuiaasl. Erep ci3 ocbl 3epTTeyre
03 YIeciHi3l KOCKBIHBI3 KeJice JKOHE KaThICyFa KelliCCeHi3, cayaTHaMaHbI OCHI KeiciM (POpMachIH TYPHIC
OKBbIFaHHAH KeifiH asKTail anackl3. MeH Ci3/IiH KaThICKaHBIHBI3Fa 6TC PU3AMBIH.

CiziH KaThICYBIHBI3 YIII aNTa illiH/Ae aMaMeH 2,5 caraTThl alajbl: cayaiHaMa Xypri3y yurH 10 MuHyT,
CBHIHM TYPFBIJIaH OWJIay TECTIH Tarchlpy yiiH 30 MUHYT JKOHE JKaTTBhIFyJIapFa KaTblcy YIIiH Oip aiina
Gapnbirsl | carart.

Ci3IiH OCBI 3epTTeyre KaThICybIHbI3 epikTi. Ci3 OKy Ke3iHJe Ke3 KeAreH YaKpITTa 0ac TapTyFa KYKBIFBIHbBI3
Gap.

Ocsl 3eprreyain Herisri 3eprreymricimen Aidana Kani MekeH-kaiibl OOWBIHIIIA OaliTaHBICYFa OOJAIbI,
aidana.kani@gmail.com, 87767233383.

Temenzeri TyliMeHi 60acy apKBUIBI Ci3 MOWBIHIANCHI3:

Ci3 GepinreH aknapaTTbl MYKHUST OKBIIT IIBIKTBIHBI3.

Ci3 18 sxacrachI3.

Ci3 ke3 KeJreH ceOernIeH Ke3 KeJIreH YaKbITTa KaThbICybIHbI3/Ibl TOKTATY bl TaH/Ial anaThIHBIHBI3/IbI Oijeci3.
Ci3 )KMHalFaH JIepeKTepiH Kanail naijanaHblIaTIHBIH XKOHE Ke3 KeJIIeH KYITUsI aKIapaTThl TeK
3epTTeylIiiep FaHa KOPETiHIH XKoHe 0acKa elIKiMIe allblIMalThIHbIH TYCIHECI3.

MeH kelticeMiH, 3epTTeyii OacTaitMbIH

MeH kemicneiiMil, KATBICKBIM KEIMER 1

CayanmHama cypakTapbl

1.  Ci3aiH KBIHBICBIHBI3 KaHIAMN:
0 Ep 00Oiien o backa
2.  ChIHBIN JIEHTIi:
Bakanasp 1 b1
Bakanasp 2 bt
Bakanasp 3 b1
Bbakanasp 4 b1

Mexkren:
Tay-KkeH ici jxoHe JKep TypaJbl FhUIBIMAAP MeKTeO1

O WwWo 00 o0
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o XXapatputbicTaHy, 9JIEyMETTIK KOHE TYMaHHUTAPIBIK FEUTBIMIAp MEKTeO1

o MenunmHaa MekTeO1

o HMmxeHepus xxoHe MUQPIBIK FEUIBIMIAP MEKTeO1

4. KacbHbI3:

o 18-20

o 21-23

o 24-26

o 27-30

o >30

5.  Opra 6amn (GPA):

01.67-200 02.01-232 02.33-267 02.68-299 03.00-3.33 03.34-3.66 03.67-4.00
6. Ci3 CBIHBINITAH THIC IIapajapra KaTeicackI3 6a?

o o o0 Kok

7. HWo nmen xayan OepreH OoJicaHbI3, aTachlHA KaHIIIA ca0aKTaH ThIC ic-IIapagapra KaThiCachI3?
o AnTaceiHa 1-3 per o AntaceiHa 4-6 per o AntacbiHa 7-10 per o AnrtaceiHa 11 perTeH ken
8.  Ci3 ChatGPT naiigananacei3 6a?

o Mo o XKox

9. Wo nen xayan 6epren 6oscanpi3, ChatGPT-Ti antacsiHa opTa ecenieH KaHia peT nainanaHacsz?
0 AnTaceiHa 1-3 per o AntaceiHa 4-6 per o AntacbiHa 7-10 per o AnrtaceiHa 11 perTeH ken
10. ChatGPT-ti Heri3iHeH KaHIal MakcaTTap/a naiaanaHacoi3?

3epTTey Kemeri

Y1 TarceIpMachlH OpBIHAAYFa KOMEKTECY

Wnest rerepanuscel

Dcce ka3yra KOMeK

JKaHa TaKpIpBIITAPABI MEHIEPTY

barnapnamanay (mporpaMMupoBaHue)

Tingik aygapma

MeH KosigaHOaitMbIH

O BaCKA (KOPCETIHIB)....veeveerieeieieseieriiiteesiesieetesseeseessessaessesseessesseessessseseessessens

11. Ci3 akagemusuibik Hemece oKy MakcarTapbiiga ChatGPT cusikrel AI-MeH jKyMBbIC iCTEHTIH Kypanaapsl
KaHIIAJBIKTHI KU TaianaHaceI3?

o Emkaman o Cupexk o Kynmemikti o Amra caiiblH =~ 0 All caifbiH

12. 1-neH 5-kxe nmedinri mkana OOWBIHINA, Ci3 ©31HI3MIH CHIHH OiJIay KalOiJeTTepiHi3re KaHIIaBIKThI
ce”immicis?

1 (Mynzmem ceHimzi emec)

2 (a3;mam ceHimi)

3 (opTaria ceHimi)

4 (ere ceHimM/i)

5 (eTe ceHimi)

13. ChatGPT mnaiinanany ci3fiH OKy TOKIpHOEHI3/1i KaHIIAJIBIKTHI XKaKcapTa/ibl A€ OiIanch3?

o1l (mynmem) o02(a3) o3 (oprama) o4 (xem) o5 (ete)

14. ChatGPT naiinananraHHaH KeHiH Mocenenepre Ko3KapachlHbpI3Ia KaHaai qa Oip e3repictep OalKaIbIHbI3
0a?

0 o o Kok

15. Uoa nmen xayan OepreH OoscaHpI3, Keneci ceiremi askradpi3: MeHiH ChatGPT matimananymer
JKAIIFaCTHIPa OTHIPHIN OalKaFaHbIM

O 0 O O O O O O

O O O O O

TemeHzeri ManimMieMenepMeH KaHIIAIBIKThI Kelliceci3 HeMece KelliCIeHTIHIHI3 A1 («TOJBIK KenicnenMin»
JIETEHHEH «TOJIBIKTal KeJlicrieiiMiny IereHre JIeiiH) KopCceTiHi3:

16. Men ChatGPT yceiaran aknmapaTTsl 0acKa aKmapar Ke3aepiMeH KHi TeKCepeMiH.

o Tonbikrait kemicemin o Kemicemin o beiirapan o Kemicneiimin o TonbIkTait kemicneiMin

17. Mewuin otipimina, ChatGPT nalinanany MeHiH Toyelnci3 3epTTeyre HeMece ChIHFa KaThICYFa MOTHBAIIHSFA
acep eTTi.

o Tonpikraii kemicemin o Kemicemin o befitapan o Kemicneiimin o TosbIkTail kemicriedMiH

18. Men cabakrapeimaa ChatGPT konmanaMbrH.

o Tonpikraii kemicemin o Kemicemin o befitapan o Kemicneiimin o TosbIkTail kemicriedMiH

19. Menin npogeccopnapeiM maraH ChatGPT kanaii nypeic naiianany KepeKkTiriH TYCiHIipeai.

o Tonpikraii kemicemin o Kemicemin o befitapan o Kenmicneiimin o TonbikTail kenmicnedMin
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20. MewiH oiipmina, mpodeccopnap ChatGPT-Ti kanaii aypeic maiiganaHy KepeKTiriH TYCIHAIPYTe KaThICYhI
KEpeK.

o Tonpbikraii kemicemin o Kemicemin o befitapan o Kenmicnelimin o TonbIkTail kenicreiiMin

21. ChatGPT-ti akageMusJIbIK MaKcaTTapaa naiiaiany miariaT Ae CaHaAHMbIH.

o Tonpbikraii kemicemin o Kemicemin o befitapan o Kenmicnelimin o TonbIkTail kenicreiiMin

22. Menin oiipimia, ChatGPT-ke mamanaH ThIC TOYeNIUIIK AePEKKO3/IEPiH CCHIMALTIrH Oaranay
Kabinerime acep eTeri.

o Tompikraii kemicemin o Kemicemin o Befitapan o Kemicnedimin o TospIKTail KemicriediMiH

23. Men ChatGPT mypsic emec akmapaT OepreH xKaFaaiiaapabl Ke3IeCTipIiM.

o Tompikraii kemicemin o Kemicemin o befitapan o Kemicnetimin o TospIkTail KemicrieiMiH

24. Men ChatGPT-Ti xayankepurisikiieH naigagany sl OineMin.

o Tompikraii kemicemin o Kemicemin o befitapan o Kemicnetimin o TospIkTail KemicrieiMiH

25. Men ChatGPT-Ti STHKaJIBIK MIPUHITUITEPTE JKOHE aKaJeMHSIIBIK aIajlIbIKKa COHKEC jKayaIKepIIiTiKIIeH
MmaiijaaHaMbIH.

o Tonpikraii kemicemin o Kemicemin o befitapan o Kenicneiimin o ToJbIkTaii kemicnedMiH

26. ChatGPT-meH KapbIM-KaThIHACBIM KYP/IE/i TAKBIPITAp OOWBIHIIA 63 MiKiPIM/Ii KaTbIMTACTBIPY
Kabinerime acep eTTi.

o Tonpikraii kemicemin o Kemicemin o belitapan o Kenicneiimin o TonbikTail kenmicneMin

27. MeniH o#bimina, ChatGPT-Ti mamanan Teic naiiiajgany MeHiH y3aK Mep3iMi ChIHH OWJIay JaFblIapbiMa
KeJepri KeNTipyi MYMKIH.

o Tompikraii kemicemin o Kemicemin o befitapan o Kemicnetimin o TobIKTail KemicriedMiH
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Omnpoc «UccaenoBanue Bausinnsg ChatGPT Ha HaBBIKH KPUTHYECKOTO MBILIJIEHUS

Yyamuxcsp»

Jo6po mokaoBaTh B MCCIEIOBATENBCKYIO paboTy!

Mas1 3aUHTCPCCOBAHBI B TIOHUMAaHUU B3aUMOCBA3U MCKAY UCITIOJIb30BAHUEM ChatGPT u naBbIkamu
KPUTHYICCKOT'O MBIIIJICHUSA CTYACHTOB. Hpeme BCCTO, A XOTCJI OBl BbIPa3sUTh CBOIO 6HaFO[[apHOCTL 3a Bale
y4acTue B 3TOM OIIPOCE. MBI BBICOKO IIEHMM Ballle y4dacTue.

Lenpro TaHHOTO KOJIMYECTBEHHOT'O UCCIICIOBAHMS SBIISETCS M3YUSHHE B3aMMOCBSI3U MEX/Y HCIOIb30BaHUEM
HHCTPYMEHTOB McKyccTBeHHOTO HHTeIuekTa (M), B wactHocti ChatGPT,  HaBBIKaMH KPUTHYECKOTO
MBIIUICHUS CTYJCHTOB B KOHTEKCTE OJJHOTO BHICIIETO Y4eOHOTO 3aBEICHHS.

Ioxanyiicta, 3aM0JHUTE aHKETY, €CITU BbI COTJIACHBI YYaCTBOBATh B KCIIEPUMEHTAIIBHOM YacTH
WCCIIIOBaHMSA, TIC BaM OyAET IPeIIoKeHO IBAXKIBI (10 U ITOCiIe 00YIeHHs ) IPOHTH TECT HAa KPUTHIECKOE
MBIIIICHHE, YTOObI U3MEPHUTH CBOM YPOBEHb KPUTHYECKOTO MbIIUICHHS. Takke BaM OyneT IpeioKeHO
OPHHATH YYaCcTHE B KOPOTKHUX OHIAWH-TPEHHHTaX Ha TeMy 3¢ dexTuBHoro ucnons3oBanus ChatGPT. Bac
MOMPOCST YKa3aTh CBOI KOHTAKTHBIM HOMEP, TaK KaK MCCIICI0BATENb JODKEH OYIeT CBA3aThCS ¢ BaMH Ha
MPOTSDKCHUH BCETO UCCIICAOBAHMS.

Jlan(e €CJIM Bbl HEC XOTUTC Yy4aCTBOBATH B 3KCHepI/IMeHTaHLHOﬁ YaCTH UCCIICI0BAaHUAI, nomanyﬁCTa, MIpUMHUTE
y4dacTue B orpoce. Bam He 00s13aTeIbHO OTIIPABJISITH CBOU KOHTAKTHBIC 3JICKTPOHHBIC TMCbMa, €CJIN Bbl 3TOTO
HEC XOTUTCE.

Pe3ynbpTaThl OyyT HCIIOJIB30BAHBI ISl HAMUCAHKS JUIUIOMHOM pabOoThI, 4TOOBI HAITH B3aHMOCBS3b MEXKIY
ucnons3oBanreM ChatGPT 1 HaBBIKaMH KPUTHYECKOTO MBILUICHHUS CTYICHTOB. Eciu BEI XOTHTE BHECTH
CBOI1 BKJIQJl B 3TO HCCIICIOBAHUE M COTJIACHBI YYACTBOBATh, BBl MOXKETE 3alIOJIHUTh aHKETY IOCIIE TOTO, KaK
BHHMaTEJIbHO NpouTeTe 3Ty (hopMy cornacus. 51 ObuT ObI OUSHB NPU3HATEIICH BaM 3a y4acTHe.

Barmre yuactue 3aiiMer npumepHo 2,5 yaca B TeueHHE Tpex Henenb: 10 MUHYT - Ha 3alloJHeHHE aHKeTsl, 30
MUHYT - Ha IPOXO’KJCHHE TeCTa Ha KPUTUUECKOE MBIIIUIEHHE U B 00IIeH CI0KHOCTH 1 Jac B Te4eHHe MecsIia
- Ha yJacTue B TPEHUHTaxX.

Baiue yyacTue B 3TOM UCCIIIOBAaHUH SABIISETCS JOOPOBOJIBHBIM. BBl IMeeTe mpaBo OTKa3aThCs OT y4acTHs B
M000# MOMEHT BO BpeMsI O0yUCHUSI.

C riiaBHBIM HCCICAOBATCIIEM OTOI'0O UCCICAOBAHUA MOKHO CBA3ATLCA 110 aApECy: AfIZ[aHa KaHI/I,
aidana.kani@gmail.com , 87767233383.
Haxas Ha KHOIIKY HHKEC, Bbl IOATBECPIKAACTE!

Bbl BHUMATENbHO 03HAKOMUJIUCH C MPEIOCTABIEHHOW HH(OPMAIIHEH.

Bawm ucnonamnocs 18 ner.

Br1 oco3HaeTe, 4To MOKeTe MPEKPATUTh CBOE YYaCTHE B IPOTpaMMe B JIF000e BpeMs 110 JIF000i MpUInHe.
BrI mornMmaete, kak OyAyT HCTIOIB30BaThCs COOpaHHBIE JaHHBIE, U UTO JTr00as KOH(DUICHIINATbHAS
nHpopManus OyAeT TOCTYIHA TOJIBKO UCCIIEAOBATENIAM U He OyJIET PacKphiTa HUKOMY APYTOMY.

A Jaro corjacuce, HaYMHANUTE HUCCIIEA0OBAHUEC

S He Jaro coryiacus, 1 HE )KEJIar0 y4aCTBOBAThH

Bonpocs! onpoca

1. Bam nou:
0 Myxuuna o JKenmuna o pyroe
2. YpoBeHs Kiacca:

o [IpenynuBepcurerckas moarotoBka (Foundation)
0 bakanaspuar 1 rop
0 bakanaBpuar 2 rof
o bakanaspuar 3 ron
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o bakanaBpuar 4 rox

3. IIxona

0 [Ixona ropHOro Aena 1 HayK o 3emiie

0 IlIxoa eCTeCTBCHHBIX, COIIMATIBHBIX M T'YMAaHUTAPHBIX HAYK
0 lIIxona MeIuIIMHbBI

0 llIxona nrkeHepun U IU(PPOBBIX HAYK

4. Bo3spacr:

0 18-20

021-23

0 24-26

027-30

0>30

5. Cpennnii 6amt (GPA):

01.67-200 02.01-2.32 02.33-2.67 02.68-299 03.00-3.33 03.34-3.66 03.67-4.00
6. YdacTByeTe JH BBl BO BHEKJIACCHBIX MEPOTIPUATUAXK?

oJla oHer

7. Ecmu na, ckoJIbKO BHEKIIACCHBIX MEPOTIPHUATHH BBI MMOCEIIACTE CIKECHEICIBHO?

0 1-3 pazaB Henemo 0 4-6pazBHexemo O 7—10 pa3 B Hememo 0 Gosee 11 pa3 B Henento
8. Hcnonb3yere nu Bol ChatGPT?

oJla oHer

9. Ecnu ia, To CKOJIBKO pa3 B cpeiHeM Bl ucronb3yere ChatGPT B Hemenio?

0 1-3 paza B Hemenmro 0 4—6 pa3 BHenmemo O 7—10 paz BHenemo 0 Ooxee 11 pa3 B Hexemro
10. B ocHOBHOM Jiis Kakux Lieneit Bbl ucnonp3yere ChatGPT?

0 [Tomomp B Mccaeq0BaHUAX

0 IToMo11b B BHIIOTHEHUH JJOMAIITHETO 3aaHUS

0 I'enepanus uaei

0 Ilomo1p B HanKCaHUM 3cce

0 M3yueHue HOBBIX TEM

0 IToMo11B 110 IPOrpaMMUPOBAHUIO

0 SI3BIKOBOI1 IEPEBOT

0 He nucrnone3yro

0 JIpyToe (TIOXKATYHCTA, YTOTHHTE ). .. cueeruerueereesreeneenteaseensessesneesseeseenseeseensesseeneesneensessesssessesneen seenns

11. Kak gacto BHI HCIONB3yeTe MHCTPYMEHTHI Ha 0a3e HCKYCCTBEHHOTO WHTEIUICKTA, TAKHE KaK
ChatGPT, B akajieMHYeCKUX MK y4eOHbBIX EsIX?

0 Hukorma o0 Penxo 0 ExennesHo 0 ExenenennHo 0 ExeMecsauHo

12. ITo mkaie ot 1 10 5 HACKOJIEKO BBl YBEPEHBI B CBOUX CITOCOOHOCTSIX KPUTHIECKOTO MBIIICHHS?
0 1 (CoBepIIeHHO He YBEpeH)

0 2 (Cnerka yBepeHHO)

0 3 (YMepeHHO yBEepEeHHO)

0 4 (O4eHb yBEpEHHO)

0 5 (Kpaiine yBepen)

13. Hackounbko Bbl cuutaete, 4yto ucrnonszoBanue ChatGPT ymyumiaer Bar onbIT 00y4deHus ?

0 1 (coBceM HeT) 0 2 (He3HAUHUTENHHO) O 3 (YyMepeHHO) 0 4 (3HAYUTEIBHO) O 5 (Ype3BHIYAIHO)

14. 3aMeTHITH JTU BBl KaKUe-TTI00 U3MEHEHHS B CBOEM ITOAXOJIC K PEIICHHIO TTPOOIIeM Mmocie
ucnonb3oBanus ChatGPT?

o/la o Her

15. Ecmu nma, He Morii OBI BBI 3aKOHUHUTH Cieyromiee mpeatoxkenne?: [Ipomomkas NCIIOb30BaTh

ChatGPT, s nauan 3ameuaTn

INoxamyiicta, ykaxkure, B KaKOi CTEIICHH BBI COTIIaCHBI MIIM HE COTJIACHBI (OT «ITOJTHOCTBIO COTIIACEH» JI0
«TOJTHOCTBIO HE COTJIACEH») CO CIEAYIOIMMHU YTBEPKACHUAMU:

16. 51 gacto npoBepsito HHPOpManu, npegocTaBieHHyo ChatGPT, ¢ ipyruMu HCTOYHHKAMH.
0 ITonnocteio cornacen 0 Cornacen 0 Helitpanbsno 0 He cornacen 0 Kareropuuecku He coriacexn
17. S nymato, uto ucnonb3oBanne ChatGPT moBnusiio Ha MOIO MOTHBAIIMIO K YYACTHIO B HE3aBUCHMBIX

WCCIIEIOBaHUSX WM KPUTUUYECKOM aHAJIM3E.
0 ITonnocteio cornacen 0 Cornacen 0 Helitpanbsno 0 He cornacen 0 Kareropuuecku He corjacexn
18. S ucnonszyto ChatGPT st cBOMX 3aHATHSIX.

0 [TomHOCTBIO coraceH 0 Cornacen 0 Helitpaiasao 0 He cornacen 0 Kareroprnueckn He coriaceH
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19. Mou npodeccopa 0OBACHAIOT MHE, KaK MPaBUIILHO HcIonb3oBate ChatGPT.
0 ITonnocteio cornacen 0 Cornacen 0 Helitpanbsno 0 He cornacen 0 Kareropuuecku He coriacexn
20. S mymato, 94TO mpernoaBaTe I JODKHBI y4acTBOBATh B 00BSICHEHUH TOTO, KaK IMPABUIILHO

ucnons3osatk ChatGPT.
0 IMosxuocThi0 cornaced 0 Cornacen 0 HelitpansHo 0 He corsacen 0 Kareropuuecku He coriiaceH

21. 51 cumraro, uro ucnonb3oBanne ChatGPT B akazeMU4ecKHX LIENISX SBIISETCS [IATHATOM.
0 ITomHocThiO cornacen 0 Cornacen 0 Helitpaneao 0 He cornacen 0 Kareropudecku He coriaceH
22. S nymaro, uTo Upe3MepHas 3aBucuMocTs oT ChatGPT BiusteT Ha MO0 CITOCOGHOCTD OTICHUBATD

JIOCTOBEPHOCTH NCTOYHUKOB.

0 [TomHOCTRIO coraceH 0 Cornacen 0 Helitpaxsao 0 He cormacen 0 Kareropuuecku He coriaceH

23. S crankuBaics co ciayuasmu, koraa ChatGPT mpemocTaBiisil HETOYHYIO HIIH TIPEAB3STYIO
HHPOPMAIIHIO.

0 [TomHOCTRIO coracen 0 Cornacen 0 Helitpaxpao 0 He cormacen 0 Kareropuiecku He coriaceH

24, 51 3Har0, KaKk OTBETCTBEHHO HCIOJb30BaThs ChatGPT.

0 ITonHOCTBIO cornacen 0 Cornacen 0 HelitpansHo 0 He cornacen 0 Kareropuuecku He coriaceH

25. S ucnone3yto ChatGPT oTBeTCTBEHHO, B COOTBETCTBUH C ITHUSCKUMHU MPUHIUNIAMA K
aKa/IeMHYECKOH YECTHOCTBIO.

0 ITonHOCTBIO cornaceH 0 Cornacen 0 HelitpansHo 0 He cornacen 0 Kareropuuecku He coriaceH

26. Moe B3aumogeiicteue ¢ ChatGPT moBnusijio Ha MO0 CIOCOOHOCTEH (POPMHUPOBATH COOCTBEHHOE
MHCHHE TI0 CJIOKHBIM TeMaM.

0 IToanocteio cornacen 0 Cornacen 0 Helitpanbsno 0 He cornacen 0 Kareropuuecku He coriacexn

27. S nymato, uto upe3MepHoe ucronbzoBanue ChatGPT mMosxer moMemiaT MOUM JOJITOCPOYHBIM
HaBBIKaM KPUTHIECKOTO MBIILICHUS.

0 IToanocteio cornacen 0 Cornacen 0 Helitpanbno 0 He cornacen 0 Kareropuuecku He coriacexn
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Appendix D: Intervention Screenshots: Training Website: How to Use ChatGPT
Effectively

Figure 6

Screenshot of The Main Page of the Training Website: Using ChatGPT Effectively

Figure 7
Screenshot of the Next Page of the Training Website: Using ChatGPT Effectively
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Figure 8
Screenshot of the Topics In the Training Website: Using ChatGPT Effectively

%5 usingchatgpteffectively.mydurable.com 4, Aocrynno obmosnense Chrome

Training Session 1: Training Session 2: Training Session 3:
Getting Started with Effective Communication Quality Assurance and
ChatGPT with ChatGPT Feedback

Understand the basics of using ChatGPT for Learn techniques for effective communication with Learn how to evaluate and improve ChatGPT's
academic purposes ChatGPT to get desired results responses for academic tasks.

Click Click Click
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Appendix E: The Cornell Class-Reasoning Test Form X (CCT-X) Questions

Welcome to the "The Cornell Class-Reasoning Test, Form X ," which iz a key part of an educatonal rezearch study.

Your email:
General direchions:

This 15 a test to see how well you do a particular kind of thinking. We call 1t "class reasoming”. You will see that yvou already do
some of this kind of thinking.
The sample queshions make clear what 15 expected. DO NOT GUESS WILDLY. If vou think you have the answer, but are not
sure, mark that answer. But if you have no 1dea, then skip the question.
There are 3 sample questions, then 48 others. You should work as quekly as you can, but do net rmsh.
This 15 not a speed test. Onee you do the samples, you will be able to move nght along.
You have 50 minutes to fimsh the test.
Answering the guesfions:
In answering each queshon, use only what vou are told in that question. In order to do this, vou should imagme that vour mind 1s
blank, because some of the things you are told are abviously false. Even so, you should suppose that they are true--for that
question only.
You will be given one or more sentences with which to think. You wall then be given another sentence, about which vou mmst
decide, using only what yvon were told
There are three possible apswers. This 1= what they mean:
A YES - It must be true.
B. MO - It can't be frue.
C. MAYBE - It may be true or it may not be true. You weren't told enough to be certain whether 1t 15 "YES™ or "NO".
Each question has only one comrect answer.
Femember: If vou have no 1dea what the answer 15, skip the question and go on to the pext. Do not guess wildly, but if yvou thunk
vou know, then answer the question.
Sample questions: Read the first question and see how 1t 1= marked.
1. Suppose vou know that Ball 1z next to Sam. Then would thiz be tue? Sam 15 next to Bill
A YES
B.NO
C. MAYBE
The correct answer 15 A, "YES". If Ball is next to Sam, then Sam must be next to Bill. It must be true, so a cirele 15 drawn around
"YES".
Here 15 another sample. This time you circle the answer (will not be marked).
Suppose yvou know that: The sparrow 15 over the hawk. Then would this be tue? The hawk 15 over the sparrow.
o YES o NO o MAYBE
You should have cireled B. "NO". If the sparrow is over the hawk, then the hawk can't be over the sparrow. It can't be true.
Cirele the answer to this next sample. Be careful:
Suppose vou know that Jane 1= standing near Betsy. Then would this be tue? Betsy 1= standing near Jane (will not be marked).
o YES o NO o MAYEBE
The cormrect answer is C, "MAYBE". Even 1s Jane is standing near Betsv, Betsv may be sittmg. Betsy might be standing near Jane,
but she might be sithng near Jane, or something else. You were not told encugh to be certain about it, so "MAYBE" 1= the answer.

Lat's start!
Mow that vou have done the practice questions vou probably understand what 15 expected.

1. Suppose vou know that

All the cars in the garage are Mr. Smath's.
Al Mr. Soith's cars are Fords.

Then would this be true?

All of the cars in the garage are Fords.

o TES o NO o MAYBE

2. Suppose vou know that

All John's pencils are blue.

Then would this be true?

At least some of John's pencils are not blue.
o TES o NO o MAYBE

3. Suppose vou know that

All the books about sailing are Bill's.

All the green books are Bill's.

Then would this be true?

At least some of the green books are about saithing.
o YES o NO o MAYBE

4. Suppose vou know that

MNone of Jane's dolls have hats.

Then would this be true?

MNone of the dolls that have hats are Jane's.

o YES o NO o MAYEE

5. Suppose you know that

All the red books are John's

Then would this be true?

All John's books are red.

o YES o NO o MAYEE

Suppose you know that

6. All of Marv's books are about horses.

HNone of the books on the shelf are about horses.
Then would thas be frue?

At least some of Mary's books are on the shelf.

o YES o MO o MAYEBE

7. Suppose you know that

Atleast some of the children in the MMartin fammily take
out books from the hbrary.

All people who take out books from the library have
library cards.



Then would this be tua?

At least some of the children i the Martin famuby have hbwary
cards.

o YES o MO o MAYBE

3. Suppose you know that

All s are s,

Mo Z's are ¥'s.

Then would this be tua?

At least some X's are Z's.

o YES o MO o MAYBE

9. Suppose you know that

At least some of Fred's pencils are green
Then would this be tua?

Mone of Fred's pencils are green.

o YES o MO o MAYBE

10. Suppose vou know that

At least zome of Eate's pencils are biue,
All the pencils in the box are blue.
Then would thus be tue?

At least zome of Kate's pencils are mn the boe
o YES o MO o MAYBE

11. Suppese you know that

Al s are s,

All T s are X',

Then would this be tua?

All 75 are Xs.

o YES o MO o MAYBE

12, Suppose vou know that

ANl X's are Y's.

Then would this be tua?

At least some X'z are not Vs,

o YES o MO o MAYBE

13. Suppose vou know that

All borys are painfers.

Then would thus be tue?

At least zome children are bovs.

o YES o MO o MAYBE

14, Suppose vou know that

At least some of the books on the fable are about stars.
Mone of Bob's books are about stars.
Then would this be tua?

All of the books on the table are Bob's.
o YES o MO o MAYBE

15, Suppose vou know that

Mo ammals are dogs.

Then would this be tue?

Mo dogs are ammpals,

o YES o MO o MAYBE

1&. Suppose vou know that

ANl X's are Y's.

Then would this be tue?

All T s are X',

o YES o MO o MAYBE

17. Suppose vou know that

All eats cam fly.

All amimals that can fly are black.
Then would this be tue?

All cats are black.

o YES o NO o MAYBE

18, Suppose vou know that

Mone of Bob's books are on the table, buf there are books on the
table.

Then would this be tue?

At least some of the books on the table are not Bob's.
o YES o MO o MAYBE
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19. Suppose vou know that

Al X = are Y=

All s are Ts.

Then would this be true?

At least some Z's are Xz,

o YES o NO o MAYEBE

2. Suppose vou know that

Al peneils are heavy.

Heothing made of wood 1= heany.

Then would this be true?

At least some pencils are made of wood.

o YES o NO o MAYBE

21, Suppose vou knowr that

At least some of the green pencils are Dick’s.
Then would this be true?

Al Thck's peneils are green.

o YES o NO o MAYBE

212 Suppose vou knowr that

HNoXsare ¥s.

Then would this be true?

Ho Y5 are X5

o YES o NO o MAYBE

23 Suppose vou knowr that

All dogs are brown

Then would this be true?

At least some dogs are not brown.

o YES o NO o MAYEE

24 Suppose vou knowr that

Al brown ammals have four legs.

Then would this be true?

Al ammals wath four legs are brown

o YES o NO o MAYEE

235, Suppose vou knowr that

All of John's candy 15 1n the box.

All of the candy that 1= not chocolate 15 also not in the
box.

Then would thi= be true?

At least some of John's candy 15 not chocolate.
o YES o NO o MAYEE

26. Suppose vou knowr that

All the papers i the box are tom.

Mone of John's papers are in the bao

Then would this be true?

Mone of John's papers are tormn

YES o NO o MAYEBE
Swppose vou know that

27. All of the boys are singing.

Then would thi= be frua?

All of the people who are not singing are
also not boys.

o YES o NO o MAYEE

28. Suppose yvou know that

All the math homework 15 due today. MNone of John's
bomework 15 due today. All the homework for Mr.
Millar's elass 15 math homework

Then would this be trus?

Mone of John's bomework 15 for Mr. Miller's class,
YES o NO o MAYEBE

29, Suppose yvou know that

All the pencils m the box are gresn.

All Sqe'’s peneals are sharp.

All the zreen pencils are Sue's.

Then would this be true?

At least some of the pencils m the box are not sharp.
o YES o NO o MAYEBE



30. Suppose vou know that

Mone of poy shuts are wool.

Mone of the shirts hanging up m the closet are wool.
Then would this be e’

At least some of noy shorts are hanging up m the closet.
o YES o MO o MAYEBE

31. Suppose vou know that

AN s are Ts.

Then would this be trmea?

All things that ame not T's are also not 3=

o YES o MO o MAYBE

32. Suppose vou know that

All four-legred ammals can fly.

Mo horses can fly.

All fast rmunners are four-legged ammals,

Then would thes be trua?

Mo horses are fast nmners,

o YES o NO o MAYBE

33. Suppose you know that

All of the boys are mmming, but not everyone 15 nnmng.
Then would thes be trua?

At least some of the people not nnming are not bovs.

o YES o MO o MAYBE

34. Suppose you know that

All the books on the shelf belong to the hbrary.

Mo science books belong to the hbrary.

At least some of the books that Elmer hkes are on the shelf
Then would thys be tue?

At least some of the books that Ebmer hikes are not science books.
o YES o MO o MAYBE

35. Suppose vou know that

At least some of Mr. Tohnes' students nde the bus to school.
All students who live on Route 535 own dogs.

Al students who nde the bus to school live on Foute 53,

Then would ths be fue?

o YES a MO o MAYBE
36. Suppose vou know that

AllY's are X's.

Mo Z's are Y's.

Then would ths be fue?

Mo Z's are X5,

o YES a MO o MAYBE

37. Suppose vou know that

All teachers are college graduates.

All people whe have gone to igh school ame men
All college graduates have gone to ugh school

Then would this be fue?

At least some teachers are not men.
o YES o MO o MAYBE
3E. Suppose vou know that

Al s are Ys.

MoXsare Ys

AlTs are Z's.

Then would this be tue?
MoXszare Ths.

o YES o MO o MAYBE

39. Suppose vou know that
Al bards bave three eves,
Mo ducks are brds.

Then would this be e’
Mo ducks have thres eves.
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o YES o NO o MAYEE

4. Suppose vou know that

Mo Zsare Y.

MNoXsare Ys.

Then wonld this be trua?

Af least some F's are Hs.

o YES o NO o MAYEBE

41. Suppose vou know that

Al Z's are Ts.

Al Things that are not 305 are also not Ys.

Then would this be true?

At least some Z's are not H's.

o YES o NO o MAYEBE

42, Suppose vou know that

At least some of Miz, Brown's flowers are not roses.
At least some of the flowers in the flower show are not
roses.

Then would this be tue?

At least some of Mrs. Brown's flowers are m the Sower
show,

o YES o MO o MAYEBE

43, Suppose vou know that

All the people who live near the lake can swim
HMone of the students i Mr, Snuth’s class ive near the

laka.

Then would this be trua?

At least some of the students mm Mr. Spmth's class
cammeot swing

o YES o NOD o MAYEBE

44, Suppose you know that

At least some of the bovs m the class have ieveles.
All those who are not here also do not have ucyeles.
Then would this be trus?

Mo boys in the class are here.

o YES o NO o MAYEE

45, Suppose vou know that

All dogs are red.

Then would this be trus?

Al amimnals that are not red are also not dogs.
o YES o NO o MAYEE

46. Suppose vou know that

HNo ducks are bards.

Mothing wath large feathers 15 2 bard.

Then would this be true?

At least some ducks have large feathers.

o YES o NO o MAYEBE

47. Suppose vou know that

Al alhzators are smzrt amemals.

Al ammals that canmet smg are also not smart.
Then would this be truse?

At least some alligators canmot sing.

o YES o NO o MAYEE

48. Suppose vou know that

All X's are ¥'s,

All Z's are T's.

Al Yz are T's.

Then would thi= be trua?

At least sonee s are not T's.

o YES o NO o MAYBE
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Kopuena Coeinbiobinaars! Iaiisimaay Tectinin X Heicansl (CCT-X) Cypakrapsi

Bitiv Gepy caaachIEIAFE! 36pTTEVIIE Berizri Sa1irl foammn Tadei1aTaE "Roprean Crmrbemaare: [Iafenoaay Crmars,
X Hercamnt" GarIapaasiacbiEa RO B8 LTI,

Clamy 3nexTpoEIen: TOMTARER:

Hanm baswrTTap:

B eiamy offTay s Sermmim Mp TYPIE ERETATEETE SEECE oS TAFANREERTE TERCApfTE APEATFAE TecT. bl 0Fn | TauTes

ORIy AR ATAEMES. &ampmaammum}mmmmmpnpmmmmmp&u&
C@EI‘EFMYMCIEEI&MEIEEMML Fare BODEAMAHEL. Erepcnzem}m uﬂpmmcmﬂ DIpas
CRmiMT] DOMmMEacamEr:, G301 sayanTsl Gemritemia. Bipax erep clage Tycims Gomdaca, CYpAKTE ST Ei0EDIELS.

3 vim cypaE, comaE Keins Tars 48 cypax Gap. fnﬂmm:mﬂmﬂmaz&p&mpnam

Forn SRITmasIETR TERCEY eMEC. ':mr:epmmnemu: Gipaes ATFa BRITEE ATACETE

CypasTapra zayan Depy-
CHpip CYPAEEA FAVAD Depy KeIlEle Tex 07 CEPasTa ANTRIFAEIaPIal FANS Tairanamemsrs. Myms: lotey yone oz salmas
FEEIT- ummmmmmmmmmmpmq: amEs; saFas. (onal foma epea
I3, °13 OMApIEGE MEE TR, SEREDE DomemyalEels Kepas Tex o0kl CyPax VIR
Ciare offmasyra DomaTen DIp EeMece DipEeme cofines Depinem. Cosm EefE clare Tarsl DIp cofmes DepLTSmL, O TYPATH 13 T

Tecrri aseravea 30 sy vaszrmenen Cap.

AFTEAREIEEIITE] EOMTANA OTEIPETT MIST KaDEITIAVESRD KEPes.

Y seecrevan avan bap. By onapmams massmaces:
A HS-oyn pac bomyst xepex.
B E0F-0ym memms Domyel MyMELE evec.

C. MYMETH - n;.":mhm:l;am Dl]Il'_‘i'.El :ufmam EeMeCe Off IRETEEEA cafmes kemaeyl ymeas Ciare "HO" mesece "HOE enemee

CEETMT] DOy YIIE ZETELAETL TYPIS AETEITHATEL
ﬂpq;lmmmpram;@nrza}aumnap

Evl"."l.'El-EIl.'EDOIIEHH m}mn&nm«:&ma @mmmwmm& Fabat & DOTIEAMAHBLS, L“lPIEEI."ﬂ:I

ciz DL'IEHJEII,'EI macm.lz qq:-am E}EJIDEP[EIE

CypasTapoens yarlen DIplsmn cypasTs: Chao, oRsE Eatal DeTUIesTems

ERpLEI:.
1. Ciz Beron Caaeny sackmmna ey DuTenia Temi Comta 0yn pac Donap Ma em’ Cam Barnme xacenama,

o HO o HOK o MYMEIH

Jypeae zavan - "HO". Erep B Conons pacsmama Sonca, Ozxa Cam Benoms xacksaa bonyel xepes. Byn pac Somver mepes.,

CONTEIETAE | D ANEATACEETA mEEl:E-ep CEITRIMATEL

Mizme, Tase: DIPY.I:I:H Eui:n EOUTED C13 BCAVANTEL TSETeTesTemHrII {b&mmoenm'}
i3 oy Dinecis menic TopFal cyERApmEE yeriEde. Comna Gy pac bomap ma emi? Cyswap Topeaiimens yeTisme.

o HO o JHOK O MYMEIH

C13 B-2m1 afmaem eTyiEl: kepex eml IO Erep Topsal cysmapmens yoTiETe Donca, 0T CYHEEAD TOPFARTERE VOTIETR BOTa

ammaiTes. By mremem e Domyvel MyMEIE eMec.

Doz memect yirisms EayabeE geeretesTeRls. Lan Domrmss:

C1z3 T=eim bercrmy o s moprassm Dlnecis Tems. Comga 0y pac Domap Ma em! Deren Teefmms sasemaa Top (o0

DeTTineRteim).

o HO o JHOK O MYMEIH

Jypeac zzvan-C,"MYMETH". Tion Tsess bercrms smsrmma mypea 13, bercr omeipras Domver synoos. Bercn Teetmsmns
mmmmmx&mnmﬂnlmmnmanm Dacka FepJe oTepyal yseEds (lare ByT Tvpans: cesivm BoTy
VINE EETELITET] TYPIe aETermea s, commemTas  MITMVETH" - ton sayanm

EEm o nparTsa mn cypasTapE ROEFEEEAE KSHIE, C1F B8 Ky TLISTIEIE TYCIHeTIH MEFApPCESs.

1. Ciz oy Dinecis Jems

T apasass: pemsTepme tapmessr Cxer Mupaara Teecim.

Creprr Werpeamms capmems n:an:impi Fop.

Comma oyn pac uonap ™a em’

Tapascnasy: pamisTepme bapmessr TopoTap.

o Ho o HOE, O MYMEIH

2 Cliz e Dinecis Jems

,Iznmmnapm n:ap:.mmu:lrrapn ESE TYCTL

Comma oyn pac bomap Ma em’”

Jmosmn Eev Jerese ReRDIp EAPSETANTAPE] BNE SMEeC.
o H3 o HOE, O MYMEIH

3. Clz aoymea Dinecis Jems

Homxesm Byay TYPAEL KITAITApIEE bapmess Beorasd.
Bapmrm: macsmn smtarrap Benme TEecm.

Comra oyn pac Domap Ma emi”

Eem geremne, sef0ip Backll EITANTap EeIEeETl
EYIYTe APHAFAR.

o B9 o HOE O MYMETH

4. Ciz »oyems OLTeCIE DemE
Jzefrreny 5y spITaETAPEEEE SOTECEICEETA EATIEE
EOE

Comna by pac bomap Mz em?

IMlremamaper Sap XyIpIMEETAPINE STTRARCEICED
o B3 o HOE O MYMEIH

5. Cra noyemr OU7R01E DemE

Bapmems srnzm mitarrap Txosm=

Comna by pac bomap mMa em?

o B9 o HOE O MYMETH



13 »oymms Dinecls Demx

6. Mapeme Eapmmmnpmmmm:pi}pﬁ.m

Copele Typeas STANTAPIRE SMEARCEICEEETA SEOTEE! TYPAE:
ARTEIDMATAL.

Comma Oy pac Domap Ma em”

Mlpams mew JeresTe KeEOIp EITANTADE! CEPeIR THP.

o HO o JHOF O MYMEIH

7. Ciz »oeer Dimecis mems

Map'm:a OTOACEIEET KoM JeTeEIe KePnlp Daramaper
EITAINANATAE FITAITAD ATEDT CEEFATRL

KrrarmasanaE sTan meFapITHE ATaMIapOEE DApEEEEDA
EITAITCARR EAPTATAPEL Dap.

Comxna oyn pac bonap ma emi?

MapTes oTOACEE TAFE DATATAD TR KeM TErams EeitIpiETe
EITAITCARR KAPTATAPES Sap.

o HD o JHOF O MYMEIH

3. Ciz »omer Dimeciz memx

Bapmm X-V-V.

Fow, Z-Y-Y.

CoEma 0yn pac bonap Ma em”

Kew meremme Feimoip X-Tep Z-re Texm

o HD o O O MYMEIH

9. Ciz »ooemr Ei.ne;:ia::ﬂ:ix.

Comma o oy pac bonap Ma em”
EAPEITAMTTAPEERE SOTANCEICH FACEDT SMEC.
o o o JHOK O MYMEIH

10, iz voyeees Dumec1z _rlr_-ni:u.

Keffrrin sem neremne xefiip EIPLETANITAPE KSK TYCTL
Kupamaﬂl Bap r.apmmmrap HEE TYCTL

Comma Oy pac Domap Ma em”

Kem meremne mefiTTis EelIp KAPEEIAIITAPE] KOPAIT.

o Ho o KO O MYMEIH

11. iz woyeres DLIec1s DemE

Bapmm £-T-Te Tem.

V.Hex= Eap.rl:aru M-Ea Tem

Comma 0y pac Domap Ma em”

Bapmx £-3-53 Tem.

o HD o O O MY MEIH

12, iz voyeees Dlmecls Demm

Bapmms X-V-V.

Comma 0y pac Domap ma em”

Kew meremme Feioip M-Tlep Y -mep enec.

o H9 o 3O O MYMEIH

13, Ci3 »oyemes DUIRCls D0

Bapms ynap cypermm.

Bapmm: Samanap cypersn.

Comma oyn pac bonap ma em?

Kew meremme meflitip OaTamap ep OaTATap.

o H9 o 3O O MYMEIH

14, Tz woymmes DLIec1z Jemm

YeTenmen mTanTapaEmE Kew DereEme DIp DM ERTImEIITaD
TYpaTL

Botmum uip.:re-ﬁi;l EITADED mﬂmp TYPATE! EMEC,
Comma ogn pac Donap Ma em?

Yerenmen siTamrapaem Sapmers Botrem siTanTaper

o H3 o O O MYMEIH

15, Ciz woymmes DLTRc12 Jemm

Emsdip masyap BT enec.

Comma 0y pac Domap Ma em”
Emiip BT aEvap emec.

o H9 o O O MYMEIH
18, Cia soyeees DLIec1s Demm
Bapmms X-V-V.

Comma Oy pac Domap Ma em”
V-Hem tapressr 2-Fa TeE.
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o Hd o JHOE O MYMFIH

17. Ciz soymees DAmec13 gemx

Bapnems MescssTap yima ana s

¥IIa anaTelE EAHyApAapIEE DApIEsLl 5apa TYCTL.
Comma 03 pac DoTap Ma ami’?

Baprnem MescsmTap Kapa TyeTi.

o H3 o FOF O MYMEIH

18, (i soymees Dimecis gemis

Bobrem tipme-0ip mTael yoTenie mox, DIpas yeTerIs
HKITAOTEp bap.

Comma o by pac Domap Ma em”

Yerenner sITATTApAEE Kew Jeremme tap Semrl Bobea
TEHECLTl eMac.

o B3 o FOFE, O MYMEIH

19, (i soyrees Dimecis gemis

Bapmem 20-V-V.

Bapmem Z-V-Te Tax.

Comma 0y pac DoTap Mz em?

Few neremne, Kefbp Z--xa Tem.

o W3 o FOF O MYMEIH

20, Ciz soymer Dimecis gemis

Bapmem mapemaammap ayep.

AranTTan EacanFAE eIITeHe AR EMaC.

Comma 031 pac DoTap M3 ami’?

Fem neremme, sefdIp ERpEETATITAD 35 AIITAR
EACAEAE.

o Hd o O, O MYMETH

21, Ciz soymer DImeci3 DemIs

Eem gerenne, xeldip #@ckll EapeETamTap [rExe
THECLTL.

Comma 03 pac DoTap Ma ami’?
Mz Dapmmx

o B3 o FOFE, O MYMEIH
22, Ciz syt DLmec3 Jemis
Eox H-¥-V.

CoEna 03 pac Domap @ em]
Hlom, V2L

o 3 o FOF O MYMEIH
23, Ciz saymer Damecia gemx
Bapnems: Brrep Roswp TYCTL
Comma oot pac Eu:u:ip Ma e’
Fem geremne, seitip BTTEp RomRp eMec.

o B3 o FOFE, O MYMEIH

24, Ciz soywmed DAmec3 Jemis

Bapms: Eosmp BaEvapIapaelE TePT A=l 0ap.
Comma 03 pac DoTap Mz em?

TepT amTs FEEyvapTapIEE OaREEEl EOEE]D TYCTL
o 3 o FOF O MYMEIH

25, Ciz sy Dimacis memis

Moxonan eMer EMIETTEPIE DAPEEL] 33 ROPATTa
EOE

Comma 0y pac DoTap Mz em?

Jzosrroy KaMIETTepEIE KeM Jereste Dip bamml
TIOEOMTAT SMec.

o WS o FOF, O MYMEIH

26. Ciz soomed DLmeci3 Jemix

Fopanrasrs: Dapmes: KaFsaap BaIpTErmas.
Tzooeeess, Sipme-0Ip SYTEATE KODATTTS EOE

Comma 031 pac DoTap Ma em’?

o B3 o FOF O MYMEIH

(12 syereg Bamecia gemx

27. Bapmex Gamamap =5 aBTagsL

Comma © By pac DoTAp Ma em’

O AETHAETEN ATAMIApIEST DApIESEL

EACEIT TYCTL



COEAE-ZE TITAD SMer

o HD o FHOK O MYMEIH

28, Crz woyees DUIRC13 DRmIE
MMatematesanas DapmE YE TAOCEPMATARSET D'fm apz.m;m.
wepex Byris Teommns vi Tancsp™MacEEsrs STEamTs
OpEEIATayED Eepexn. Mmnep MurpaamaE crommIteEa apEATan
DApIEE, YH TAICEPMATAPE- MATEM ATHEATA TH TANCEDMACEL
Cozma 0y pac Domap Ma e’

JEoEmen vE TAOChpMATAPEELE empamesrcsl Mmrmep
METPEANED CEIEEIDEIRA ADEATMAT AR

o HD o FHOK O MYMEIH

29, Crz wyses OLIRCIE DRmE

Foparrass: Dap e KapEEIAITAp EICEDT TYCTL

Crroois OapEE RAPEEIAITARE: STELD.

Bapmo: ®£acsil SapeEramTap CbHre THaCLT.

Comma 0y pac Domap Ma em”

KopanTars: EApEEIaAMITAD TEET EeM JeTerTs Dip Samirl eTap
EMes.

o HD o FHOK O MYMETH

30. Cia pet S [ III‘_'I'I:iE

MMemg mmex'mp:m.ﬂ; mca:xfmeamca.rm el
leadra 1mvm TypFas BeiTesTe s enTRARCEICE BVERER
EACATEAE SMEC.

Comma 0y pac Domap Ma e’

Fem meremme Moy mellTerTepiMEE Mp Semirl mmadTa UTymm
THp.

o Ho o O O MYMETH

31. Ciz moyems DuIecis DR

Bapmems: X-V-¥.

Comna oy pac bonap Ma em”

V emec mapeetepms bepl Je K emec.

o HD o HOK O MYMEIH

32, Ciz wyses OumRcls Demis

DapimE TepT AMETH EARYAPAAD YINA ATATEL

Ensdip marmse yoa amvain.,

Bapmere: sxromas rgnp}mrlep—mpr ATETE EAEYADIAD.
Comma 0y pac Domap Ma em”

Bipoe-0ip SE0mor SEITTAM EYTIPYIN eMes.

o Ho o O O MYMEIH

33, Cl3 woyees DUIRC13 DEAE

Bapmie ywmap &yTipen. bipax Gapi bipaed syTipe bepaeiim
Comna 0y pac Sonap Ma em’”

o HD o O O MYMEIH

34, Crz woyeres GUeCls memim

Cepener DapimE HTAITAp EITAIMARIFA THECLTL
Kiramamsa Elprn.e-mpm KITAM THECLT EMaC,

3.1mepre:lmam:am n'ran'rapm EeEM JeTende Bip GemT cepets.

Comna oy pac bonap Ma em”

Few meremme Imvepre yESTEE EITATTARISE KRR FRITEDVE
EITATITAD EMEr

o Hoh o O O MYMETH

35, Caz woyees DUIRC13 DRmIE

Jzmome Mupaasem sem meresne mefiliip oEyIEITAPEL
AETOOVCIEE Dapames.

535-MapmpyTra TEpaTeE Daprnn CTYISSTTEPIIE BTTepL Dap.
MezTerme apTobyenes DapaTEE DapED oxyOEITAD 55-
Maprmpyrra Typams.

Comna 0y pac Sonap Ma em’”

o Ho o O O MYMEIH

36, Cl3 woyse: DUI8C13 DAk

V-Hem capremsr 2-Ea TeE.

Fow, Z-Y-Y.

Comma 0y pac Domap ma em”

Fow, Z-X-TeTen

o Ho o O O MYMEIH
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37. Ciz sy Dammeci3 Oemix
Bapnes: osamyvIEap Eolimems TyTIeETepl.
Ohpra Mesmemes Da3pFaEIApIEE DADEEE! S ATaMIap.
Fomers: TynesTepiss DApAsEL! OpTa MEETSITS
OEERITEL
Comza 03 pac Donap Mz em?
Flew gerenne, mediip Myramsien ep agawiap eMac,
o W2 o JHOE O MYMEIH
38, Ciz sy Bamecia gemx
Bapmem: Z-Y-Te Tom.
Hox H-¥-¥.
hpm n T n - ":jll-
Comna by pac bomap a em”
" epm " T" apm emec
o HS o JHOE O MYMEIH
39. Ciz soomer DLmects Jemx
Bapres: sypeTapTems ym wesl fap.
"EpeETep EYCTAp eMac.
Comna by pac Ell‘ﬂp w3 em]
TEperTepmEe VI Ke3 =0R.
o H3 o O O MYMEIH
40, Ciz sy Damacts Jemix
Fox, Z-Y-Y.
Hox H-V-V.
Comza 03w pac bonap »a em?
Fem neremme, Kemtp Z-F-x3 Tem.
o F2 o JOE O MYMETH
41. Ciz soymer Samecia gemx
Bapmem: Z-Y-Te Tom.
X emec Hapeenepms oapl Je ¥ Emec.
Comna by pac Donap mz em?
Fem geremme, Kemtmp Z-Tlep X-nep axec.
o Ho o O O MYMETH
42, iz sy Dmects Qe
Bpaye Mamspaesro new Jeremae melp ryTLmepl
DAVTIEE evec.
Tyrmep mepmeci=Ter] MyTITep s ey TereEge Gup

DETIr] pAYIIAE TYTIISp] eMer.

Comna by pac bomap »a em”
Epajn}immm KeM JeTeEIe ReEip ryiImerl
TYTIIep HepMecEETe.

o H3 o O O MYMEIH

43, iz sy Damects gemix
Fenms smmmra typaTeEIapEns bapmEs Eyae
ATATRL
Car MuIpearens CoOEIDEEIEE] ORy IEUTARIED
SOTFANCHICE LTS ZEEEHETA TYPMALIEL
Comna 031 pac Domap Ma em
e mrlpeasens CHOEEIOEEIAFE] KoM TeTeETs EeRilp
OEVIEINAD E0V3S AMMAiTeL.
o H3 o HOE O MYMEIH
44 1z sy Damects gemix
CBIEnITasE: YPImApIEDT EeM JeTeHTS KeRnIIHIE
BETOCHIEITERL Dap.
Me=na mosTapmens DapTEERIETA T3 BETOCHTIST EOE
Comza 03w pac bonap »a em?
We=na cammrra yUOap o
o H2 o JHOE O MYMEIH
45, Ciz soer Dimecia gemix
Baprmeo: mrrep ERmEDT TYOTL
Comna by pac Donap Ma em?
Frrarot emec EamyapnapmeE DapMESs D3 BT eMac,
o H3 o HOE O MYMETH
46. Ciz sy Dimecis gemx
"HpeETep EYCTAD eMer.
T mres EaVEpCEETAPET Dap SOTTEHS ERT SMEC.



Comma oyn pac bonap Ma em”

Kem meresme peE0lp YEpeETepIE KAyEPCREIADE TIEIEE.
o M3 o HOF, O MYMETH

47, C13 »oyemes DUTR013 DEME

Bapmm anmEraTopIap-arEoiEs SEEyapaap.

T AFTE AMTMANTEE BCEYAPTARIEE DEpl T8 AFEITIED eMear,
Comma oyn pac bonap Ma em”

Kew meresme EeE0Ip ANMHTITORIAP SE AHTA AMTMARIEL

o 3 o HOF, O MYMETH

48. Cia »yss Diecia pems

Bapmem: X-V-V.

Bapmm: Z-T.

Bapmus Y-Z-Te Teq

Commga byn pac Somap a em’

Fem meremme Femoop ™ X "Opimrept” T " spmee ®armim:.
o M3 o HOK O MYMETH
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Bonpocsl KopHe/uibckoro Tecta Ha Jjornyeckoe Mbiiienue, popma X (CCT-X)

Jofpo nosatoeats Ha ' KopHea okl TeeT HA JoTHIerkoe MEODTeEEe, (opra X", RoTopeIl S8 IA:TCR RIKIRBOI
TACTEH HOPAOEATETLEOTG HOCTeT0E AHHA,

Bam agpec 3mesTpoEE0E DOTTE:

(ommre yEazamma:
3O TECT, DOSECTTONEE SIPeIeTETE, EACHoIERD XOPOMS 35l MEICTHTS OOpeleneEmen copazos. [ zazzmasm ero "mmaccosos

e BLI}m =T0 BED YER }ummnnmm H_\_:}EBGH.

Hpmepm:emnpﬂmpmutmn'r =ero oT sac oapnawnT. HE JETTAWTE nocmemese: BEIBO 0B, Eom 5o xameres, =mo v
BaC eCcTh OTEET, B0 BEl He YBepesk, OTMETETe 3007 oreer. Ho ecms BRI DoEATHS Ee EMesTe, TO IPOMyCTETE BOIPOC.

Ecte 3 opewepsro: pompoca, 2avem 48 opyrenc Ber gommeser paboTate KAk MoEEe DaIcTpes, B0 He TOPOIETECE.

o me TecT M cxopocTs. KA ToMExe BRI BRMONENTE OPEMEpPEL 811 CMOEETEe IERTITECE TATEITE.

¥ mac ects 50 semEyT, w0l :axoETHETS TECT.

('reeTis B3 BOOpOCEL
[Ip oTeeTe FA EABIEE BOOPOC BOCOTLIVETE TOMEED TO, TI0 BaM CEA3AH0 B 3ToM sompoce. [N 300re Bam cIenyeT mpeIcTassTs,
TI0 B BANIeM COIEANEE ENTETO HeT, DOTOMY TI0 HeR0TOpENR BEIIH, EOTOPSIE BaM IOB0DET, 3A56I0M0 TOEEEL | eM He MeHes, EE
IOTEEE] IPeITOIOEETS, TT0 0N BEPEE - TOARED ITE ITOT0 BOIPOCa.
Baw 6ymer mpeanoses0 TOIyMaTs 30 OIENM ETH HEaCEOTEREME IDeTIcEeENTve JaTeM Ban OyIeT IPelncEeHs JpyToe
OPeTTOEEERS, O¢ IOE0TY EOTCROTO BEL JOUTEEE] OPHESTE PeIIeERs, BCIHIETVE TONRED TO, TT0 BAM CRAIATHE.

&nmmmmmhmmm

0. JA o oorsEo ORITE OPEEIOHE.
B.HET - 1o 5e Mo®eT DETE OpaEIod.

C. BOSMOIETHD - 37o MomeT 02Te TpaEIol, 3 MomeT B B2 0xrs. Bav cxazams menocTaTowmo, Trobe! berme yeepemmm, " A"

7o mm "HET".

Ha samcmeni aompoc e0Th TOTLED OTHE TPAERAEHLIE OTRET.

ITowrmers: Fonm Bel noEsTES He PMeeTs, KaK0oE OYIeT 0TELT, OPOOYCTETE BOOPOC K MepexommTe k caeTyiomesy. He murafecs
VTAZATE, BO SCTH BaM KARSTCE, TT0 BEl 3EASTE, TO OTESTETE HA BONpPOC.

ITpevepe: sompocos: [poaeraiTe meperm BoOpoc B DOCMOTPHETE, EXE OF OOOIHATEHE.

1. [Tpenmoaosen, 851 3=aeTe, =70 Deorn maxomeres pagos ¢ Cawont. Torma 7o Germo 0w npasmoit] M HEaxomsTes pasos ©

Bermmoo.
oA oHET oBOIMOEHO

[Ipaeermeemnt oteeT - " 1A". Ecms Bernr croRT patos ¢ Casoss, To CaM mommsss Oeime pazos ¢ Berrom. 3o soms=o ourre

OPEEICHE, DOFToNY BOEPYT A" oOEeIes KpyvEos.

Bor eme omem mpewep. Ha 3707 pas oreer obzenes spyasomM (oTaewer 2o DyaeT).
Hpemm. BEI 3=aeTe, wTo; Bopobell Eaomares max scTpeton Toraa 310 Oemmo 0wl npagaoit” Aetped maxomsres =ag

u,:u.x oHET o BOSMOXHO

Bam creqoeano obeects Oveey "B spyvamom. "HET". Eoms popobett maxoawTes 531 soTpebon, To SeTped e MOEST HEa0 uThed

HAT BOPODBEM. O He MOEST DEITE DPABIOH.

(JOBeIETe OTEET B CHETVIINEN IPEMEpe. DYVIETE OCTOPOREHEED

[Ipeamoaossod, 561 zEasTe, wTo [8eiE cToRT petoM c Dercr. Torga bermo 0 »7o opasmof? Deres croeT patom ¢ Tastis (g

oA oHET oBO3MOEHO

[paeermeemnt oteeT - T, "BOGMOEHO". Ta=e scmr Tastng cToRT paxos « Beren, Beres Momer crmets. Bercn Momer crosTs
pazox ¢ [Daei 50 OE3 MOEST CEIeTE pazos ¢ Dseis m kax-1o eme. Baw cxazamr meaccTaTows=n, TT005 D5ITE B 3T0M

VEepeEEnM, mosToMy oteer | BOENOEHO"

Jagatire maames!

THIE:F[I:_. EOTTA BRI OTEETHIH HA MPANTHISCEHS BOIMEL ERl. BEQOEITHD. MIOHEMIASTE Ward OT B3C OEHIIROT.

1. [Tpenmonossm, 85 zEaeTe, TTO0

Bre Manmmsr B rapase OPESAITSEAT MECTEPY LTy,
Bee sanmmrr mectepa Cavmra - "Popmr.

3EaTET, 370 IpaETA”

Bee sanmmm B rapaxe - "$opaer’.

oA oHET oBOSMOFHO

Toroa bemo a1 3o mpasmoR”

[To spatimei Mepe, HEeROTOPSIE B2 Kapastamed Jxoma me
CHERE.

oJ4A oHET oBO3MOEHO

3. ITpenmonosem, 85 3EaeTe, TTO

Bee e o mapycEoM coopTe Eamecass: bemnom.
Bee zenesrie seprs npE=aanesaT BEmmy.
Torza »ro opasxa’

[lo spafmet Mepe, HEEOTOPEIS B3 3LTEEEDT KHET O
OApPYCHOM COOpTE.

oA oHET oBOSMOFHO

4. Tpeomonossss, BEL 3E6TS, TIO

Hz v oomol 83 5veon T=eHy et moam.
Torma »ro opasxa?

He ooEa 5= xy=0I, ¥ KOTOPED 6CTE [IIAIEH, He
mpeEaTTesET e,

oA oHET oBOSMOEHO

5. [penmonoses, 85I 3EAETE, TTO

Bee spacsme smars npEsaaesaT [soHy



Torna 2o npasma?

Bre smmrs Teo=a spacssrs.

o4 oHET oBOIMOEHD
Ipeamoaossod, BeI 370 3E38TE

6. Bee spre Mepe o nomans:

Hu omEa 53 xEET 53 D07TRe He TOCESNEHA TOMALIM.
Torma bemo Ou1 370 Dpasmed !

To ppatmet Mepe, EeroTopsre sEre Mapn cToar B3 momse.
o4 oHET oBOIMOEHD

7. penmomosss, 85I 3HASTE, TIO

ITo xpaiimett Mepe, BEeRoTOpEle JoTH B cevee Maprem Gepyr
FEETE B3 DEOIOTasIT

Bre mome moTopEse DepyT EHEETH B2 OEOMEOTERNE, EMETRT
TETATEMBCERS EAPTOEE.

Torma bemo Ou1 370 Dpasmed !

ITo xpammsit Mepe, ¥ BEROTOPEDL JeTel B cenbe Maprms
ECTE OHOTHOTETEES EapTOomED

o4 oHET oBOIMOEHD

5. Ipenmomosem, B3I 2HASTS, TTO

Beeoysmmr X - sro ovemms Y.

Hu omea oveea £ =e manzercs OVES0H 1.

Torna brmo 0u 770 opasToE.

o xpatimett Mepe, BeEoTopEie DyEEER: X - 370 OveEs: Z.
oA oHET oBO3MOEHD

9. [Tpenmomossmd, B2 3E36TS, TTO

Io xpasEes Mepe, EEEOTOPER EAPAEIANE STETA SeNeEse.
Torma bemo ba 370 Dpasmod’

Hz omps mz xapasmamest $pena ge 3enemsm.

o4 oHET oBO3MOEHD

10. ITpeanonossm, B&l 3EaeTe, =TO

[o spafimet Mepe, EEEOTOPEIS EApARTAnE: FefT coamme.
EBre xapaztams 8 xopobse cHEEe.

Torga bemo 01 270 Dpasooi ]

To xpatmet Meps, SeCHOMERD EApaETames Keir qemaT s
EOpoDEe.

oA oHET oBOIMOEHD

11. Ipeanoncssod, BEI ZEASTE, TTO

Bre oyemer £ - 310 Ovemsr T,

Bre oys=e1 ¥ - 370 Oysme: X

Torma 3o opasmTa?

Bee oysmes Z - 1o Ovemsr X

o J4 o HET o BOIMOETO

12, Tpemmonossod, Bl FHaeTe, 970

BeeX -0 Y.

Torma bemo 0m 370 DpasmeE!

Io ppatmet Meps, EEEOTOPEIS A - 3TOEe 1.

o 14 o HET o BOSMOETO

13. Tpeanonossms, Bl FHASTE, TT0

Bce sams s - Xy E0SEsE.

Boee mes - xvoossmms

Torza 370 opasTa’

ITo xpaiimet Mepe, EEEOTOPEIS TOTH - MATETHER.
oA oHET oBOIMOEHD

14. [Tpeanonossm, Bel 3E3STe, TTO

Ilo xpafmet Mepe, EEEOTOPEIS M3 EHET Ea CTOTR
IOCESINEHET 883 TaM.

Hz omma w2 s Boba e mocammesa 3neamas.
Torna brmo 0u 770 opasToE.

Bre :zmre 53 cTome opEEATTEEET Doby.

o4 oHET oBO3MOEHD

15. Tpeanonossms, Bl FHASTE, TT0

Hioazme =3eoTmRle Be SETE0TOE CODMARRME.

Torza 370 0Erm0 0R DpasTeE]

Hepasse cobass He SRISOTCS SHBOTERDNE.

oA oHET oBOIMOEHD

16. Tpeanonossm, BEl ZHASTE, TT0
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BeeX-amo ¥,

Torma 370 Oermo DR npazmoi!

Bee Y -am0 X

o JI4 o HET o BOIMOETD

17. [Ipeamonos=so, BRI 3HASTE, TTO

Bre xonms yMes0T TeTaTs.

Bee =mmoTERE, KOTOPEIR MOTVT NETATE, TEPHELR,
Torga bemo 01 2T0 DpasToE.

Bee xmomes gepemie.

o 14 o HET o BOIMOEID

18. Tpeamomosso, BRI 3HASTE, TTO0

Ha cTone me7 :mor Bofa, B0 =3 07072 0T KIOTE.
Torza bemo 01 2To DpasToET

Ilo spafimet Mepe, EEROTOPEIE B3 KHAT Ea CTOIR
mpeEaTTesaT =e Boby.

o J4 o HET o BOIMOETD

19. [Ipeanonomsm, BRI 3HASTE, TTO

BeeX-amo ¥,

BeeZ-3mo Y.

Torza bzmo bz 370 Dpanges’

Ilo xpatmes Mepe, EeRoTopiie £ - 3T0 20

o4 oHET oBOIMOEHO

20. TIpeamomossnd, BRI ZHAOTE, TT0

Bee sapastame ToxeTe.

Herrro 23 gepesa Be OREAST TEERTED.

Tax m 370 =a cavom Te1e”

o spafimett Mepe, BEEROTOPENS EAPAEIANE CIaTARE HE

Zapesa.

o JA o HET o BOSMOEHD

21. Tlpemmonossnd, BB 3HASTE, TT0

Ilo spafimet Mepe, EEROTOPES K3 3STEEED FADAETATISN
mpeEEATTesaT [y

Torza zo opasma?

Bee sapamTamm: Jexa 3amesme.

o JA o HET o BOSMOEHO

22 TIpeamomossnd, BRI ZHAOTE, TT0

Hmsme "X 5o spmmoTes Y.

Torza 2To berme b npasToE.

Hepasme "Y' 5o senwmoTes T

ocJA oHET oBOIMORHD

23, Tpeamomossod, BRI 3HASTE, TT0

Bee cobanm mopETEaane.

Torza 3o 0em0 D DpasTod’

o spafimet Mepe, BEeRoTOPENe CODARH He EOPRTHERETS.
o JA o HET o BOIMOETIO

24, TlpeamonoEsnd, EE 3HASTE, IO

¥ Boen EOPETHSEED FHBOTERDS TETEIPS HOTEH.
Torma bemo ba 310 Dparmod’

EBce TeteepoEnrEe SHECTELNE HOPEIESELE.

oJA oHET oBOIMORHO

25, Tpeamomo=sod, BRI ZHASTE, TT0

Bee xomders: xom=a 8 xopobse.

Beex posder, RoTopEle He SENMIOTCR MIORONATHEINE, TOEE
EeT B ROpO0Ee.

Torza bemo ba 310 DpasTod.

[o spatimes Meps, EeroTopsle Kosders Jxom =
MOEDTATEEIS.

oA oHET oBOIMOAHO

26, [Ipeamomossod, BRI ZHASTE, TT0

Bee oyMazss 2 xopobxe mopaass::.

B xopobxe et mm oxmEod Oysasss Teoma.

Torza bzmo bz 370 Dpanges’

He ogma = ovvar #oEa B2 mopaatack.

oA oHET oBOIMOAHD

IMpexmomosso, TE 3T0 ILILME

27. Bee Mame=mrm oo



Torza bemo 0 »To DpasToE]

Bce moms. EOTOpEIE HE O0I0T, TOES B MATETEER.

o4 oHET oBOIMOEHO

28, Tlpeanonoscod, BEI ZEa0Te, TT0

EBece gomanmmze 3amamis 00 MATSMaTIE:S SOTSHET 0ETE
COeTEEE: ceromEs. HH 0OEo B3 JoMANEED: 3aTaEm [=oEa
He JoMmEs GETE caenage cerogsEs. Bee nosanmse zagasss
ans Enacca sererepa Menmepa - aro zomamEse zagamEs oo
MATEMATHES.

Torma bemo 0 2o npasmoE]

He ogmo m3 qomarnme: 3agasent [[E0HEa He DpeTsaiHaTens
ans ypoxa Mecrepa Mamnepa,

o4 oHET oBO3MOEHO

2% Ipeamomnossod, BRI 3EaeTe, TT0

Bre sapantame 8 mopobEe FeTesse.

EBre mapamtamm: Cro ooTpeds.

Bee zanesme xapasTanrm npEERTTesaT LRI,

Torza bemo bat 310 oDpasToH.

Ilo xpatimet Mepe, BEEROTOPES EAPANIANE B KOpoDEe 2o
IATOTEEES.

o J4 o HET o BOIMOEIIO

30. Ipeamonossod, BRI Z=a8Te, TT0

He ogma #z Mo pyDames Be MepCTaEad.

Hu omma iz pyDamses, EHCSODDG B IEsDy, B2 DISpoTEEas.
Torma bemo 0 2o npasmoE]

Ilo epamed Mepe, EEROTOPEIS B3 MOED PYOAIISE ERCAT B

moady.

o 14 o HET o BOIMOETD

31. Ipeanomossnd, BB 3HASTE, TT0

BeeX-amo Y.

Torza bzmo bz 310 npasgos’

EBre, oo He 0TEOCHTCE K 1, TEESR He SEMRSTCR 0

o J4 o HET o BOIMOEIIO

32, Ipeamonossod, BRI ZHa8Te, TT0

EBce TeTeepomorie SREOTRRRE YMERT TSTATE.

Jlomams TeTaTsh B8 VMERIT.

Bre 0mcTpo DeTaRmEe BHECTERE - SRTESPOHEOTES.

Torma bemo bt 310 oDpasgoH.

Hu ooma nomane =e MoEeT 0nTs DRICTPORE B Dere.

o4 oHET oBOIMOEHO

33. Ilpeamonossod, BRI ZHa8Te, TT0

Bre Mammner GerazoT, 5o DeramoT He Boe.

Torza bemo 0 »To DpasToE]

Ilo EparEes Mepe, EEEOTOPEIE H3 TEX, KTO He DEraeT, 2e
ATETEER.

oA oHET oBOIMOEHD

34, Tpeamomossnd, BRI 3EASTE, TT0

Bee :=mme 52 DonEe OpEEATTEEET DEOTHEOTERS.

B bubmeoTess HET HayIEEIN EHEET.

Ilo xpatimed Mepe, BEEROTOPEIS M3 EHAT, KOTOPLIE EDABITCR
ITMEpy, &CTH Ha IOTES.

Torza bemo bat 310 oDpasToH.

Ilo epafmed Mepe, EEROTOPEIS B3 EHAT, KOTOP:IE EDABEITCR
Imuepy, He SEASEOTCR EayTEEME.

o4 oHET oBOIMOEHO

35, Ipeamonossod, BRI ZHa8Te, TT0

HEI B;HﬁEEE Mepe., ERROTOPEIE H2 FIEHHROE
Jxomca 23197 B MEQTY Ha SETO0VOS.

Y moex yIesEmos, KOTOPEE EHEYT Ha 10-M MaDMpYTe, 8CTh
cobamE.

Bce yoeEmss, KOTOPER £309T B IIEOIY E3 ABRTOOVCE, BHEYT
Ha 55-m MapmpyvTe.

Torma bemo 0 2o npasmoE]

o J4 o HET o BOIMOEIIO

36. Ipeanonossnd, BEI ZHa0Te, TT0

Bee Y -0 X

MECTEpA
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Heoasme £ 52 sensoTen ¥

Torma 2o terme b opasToE.

Hesasme 7 me senssoTes 3.

o A o HET o BOIMOEIIO

37. Ilpeamonossod, EE 3EASTE, IO

Bee yueTeTd - BEOTVCREREH KO THEH.

Bee monn, oxOETHEITNS CPRTETOED MINOITY, - MYESEEEL
EBce BrOmycsEmER RoTaTESH OROETRE CPeTEME0 MEMNTY.
Torga bemo 0u1 3To DpasToE.

Io xpasEes Mepe, EEEOTOPEIE VIHTENE - B2 MyETHERL
o 04 o HET o BOIMOETIIO

38, Tpeanomossod, BRI 3EASTE, TTO

BeeZ-amo ¥

Hepazme ¥ - 310 T

BeeT-am0 Z

Torga bemo 0u1 3To DpasToE.

Hepasme ¥ - 310 T.

o 14 o HET o BOIMOEIO

3%, Tpetmomossm, Bel EAOTE, TTO

¥ Boex oD 0o TPHE CNaza

VTEH He SEASEOTCE IITEITAMEL.

Torza bemo bs 370 DpasToHE

V yrox Ee ORBaeT TpeX rnaz.

o 04 o HET o BOIMOEIO

40). [Tpeanonossm, Ex 3HASTE, TTO

Hepasme 7 5o S20sR0TCE CHMEOTAME ¥

Heoazzme X me seTsoTod cEMEoman 1.

Torza bemo 0u1 3To DpasToE.

Io xpasEes Mepe, EEEOTOPEIE £ BRIAFOTCS CEMBOTEME .
o 14 o HET o BOSMOEIO

4]. Tlpeanomossod, BLI 3HASTE, TTO

BeeZ-amo ¥

Bee, 710 5e sEnmeTes X, TarEe He SRTIETCE T

Torza bemo bs 370 DpasTodE

Ilo xpasmes Mepe, EeroTopale £ - 310 He 20

o 14 o HET o BOIMOEIO

42, Tlpeanomossod, BRI ZHASTE, TTO0

Ilo spafimet Mepe, EEROTOPES MESTE] MECCHT Dpave - 28

posEL
Ilo xpasEes Mepe, EEEOTOPEIE DESTE B3 ERICTABRS ORSTOR -
Ee POIEL

3EamET, 370 Opagda’

Ilo spafmet Meps, EEEOTOPEIE TESTE] MECCH: Bpave
OPeICTASISEE] B3 ERICTARES OTEETOE.

o 14 o HET o BOSMOEIO

43, Tlpeanomosso, BRI FHASTE, TTO

Bee Mo sEVIDG RETOM © OIEPOM, YMEIT IITEEITE.
Heporo 22 yIesmEos ETacca MEcTepa Cxera 2o HEBeT
[PEDOM C 0ISpON.

Torma bemo bu 370 Dparmoed !

To xpafmet Meps, SEEOTOPEIE VISHHEH B KTaC0e MECTEDA
(CmErra He yMe0T ITAEaTE.

o 14 o HET o BOSMOEIO

44, [IpeamonoEsod, EEX 370 IH38TE.

ITo xpasEes Mepe, ¥ EEEOTOPED: MATHIEEOE B KIACCe eCTh
EBENOCHITATEL

V Boe, ROTO 3DeCh HET, TOME HeT BEeTOCHIRT0E.

Torga bemo 0u1 3To DpasToE.

E E7acce Ber MamTHROE.

o 14 o HET o BOSMOEIO

4%, Tlpeanomossod, BRI ZHASTE, TTO0

Bee cobaxm prrame.

Torza bemo 0ut 770 DpasToE.

Bce sHEoTERR, EOTOPEIE Ee PRIEHES, TARES He SEISHTCE
cobazame

o JA o HET o BO3MOETO



Hipmarame yTER He SETEOTOT DTEDEM.

Her=ro © DOMEIEDs Deps s S SRIEeTC TTEDRE.

Torma bemo 01 3To OpasToHE.

o xpatimeit Mepe, ¥ BEROTOPSD ¥TOK DOMEIIHS MOPET.

o A o HET o BO3MOEHO

47, Tlpeamonossod, B5I JHASTE, TT0

Bee armraTope: - yMEmIe SEB0TERR.

Bee 3mmoTERIe, KOTOPEIR He FMENOT ISTh, TARES 8 0I8EE
VMERL

Torma bemo 01 3To OpasToHE.

o xpaimeit Mepe, EEROTOPEIS ATTETATOPSL HE YMEEOT IETh.
o JA o HET o BO3MOEHO

BeeX -3 Y.

BeeZ-amoT.

Bee oysmes ¥ - 7o oyeem Z

Torma brmo 01 3o mpasodE]

o xpatmett Mepe, EexoTopsie DYERLI X - T0 He OVEEE: L.
o JA o HET o BO3MOEHO

116



