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Abstract. Introduction. ChatGPT has the potential to revolutionise education as it evolves and may signif-
icantly alter teaching and learning methodologies. However, the viability, effectiveness, and contextual
relevance of utilising ChatGPT within the competence-based curriculum of Tanzanian higher educa-
tion have not been thoroughly studied. Aim. The present paper aims to investigate how ChatGPT can
support teachers’ efforts, enhance student achievement, and overcome structural obstacles in a compe-
tence-based education system. Methodology and research methods. The study focuses on the implemen-
tation of a competence-based approach in education. A total of 240 participants, including 40 teachers
and 200 students, voluntarily took part in the research. Data were collected through interviews, focus
groups, and questionnaires. Quantitative data were analysed using SPSS Version 21, while qualitative
data were analysed using thematic analysis methods. Results and scientific novelty. The results indicate
that integrating ChatGPT into the learning process, grounded in the principles of the competence-based
approach, enhances the development of critical thinking and decision-making skills among students. It
addresses resource shortages and fosters the implementation of personalised learning strategies. The
study emphasises the necessity of actively incorporating ChatGPT into teaching practices in Tanzania,
underscoring the importance of professional development for both teachers and students. A balanced
integration of Al tools, which support rather than supplant essential human elements of learning and
teaching, necessitates the establishment of various mechanisms to tackle the ethical issues that arise
during the educational process. Practical significance. The results offer practical guidance for teachers,
curriculum developers, and educational leaders on effectively integrating ChatGPT to enhance teaching
and learning within competence-based education.
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AnHomauyus. Beederue. ChatGPT umeer moreHuman TpaHchOpMMUPOBATh 0Opa3oBaHMe IO Mepe ero
pPasBUTHSI U, BO3MOXXHO, MI3MEHUTh METO/IbI MperofaBanus u ooydeHusi. OMHAKO KM3HECTIOCOGHOCTD,
9GbGEeKTUBHOCTD ¥ KOHTEKCTYaIbHasl pesieBAaHTHOCTD Mcronb30BaHusl ChatGPT B KOMITeTeHTHOCTHO-0-
PMEeHTUPOBAHHO yue6GHOI ITporpamMmme BhIcinero oopasoBanms TaH3aHNM He 6bljIa TIIATENIbHO U3yUYeHa.
Lleny viccnenoBanust — U3yunTh, kKak ChatGPT MOXeT MoamepKMBaTh YCUIIVSI YUUTEIIEN, TTOBBIIATD 10-
CTVMKEHUS CTYLeHTOB U [IPeo/ioNieBaTh CTPYKTYPHbIE MPEISTCTBYS B CUCTEeMe KOMIIETeHTHOCTHOTO 06-
pasoBaHusi. Memodonozus u memodsl. PaboTa OCHOBBIBAETCSI HA pean3aluy Ujeli KOMIIETEeHTHOCTHOTO
MOAX0/a B 00pa3oBaHuu. B rccieqoBanmm MpUHSIM B0O6poBobHOE yuacTre 240 yenoBek (40 yunTeei
n 200 cTymeHTOB). [I1s1 c60opa MAHHBIX UCIIONB30BAIUCh MHTEPBbIO, GOKYC-TPYIIbl ¥ aHKeThl. Komyue-
CTBEHHbBIE ¥ KaUueCTBeHHbIe JaHHbIe ObUTM IIPOaHATN3UPOBAHBI C KCITOMb30BaHMeM SPSS V. 21 u meTonoB
TeMaTU4eCKOTro aHaM3a COOTBETCTBEHHO. Pe3ynbmamst u HayuHas HO8U3HA. Pe3ynbTaThl MOKa3bIBAIOT,
yto nHTerpanysi ChatGPT B yueOHbI MPOIecc, KOTOPbIi OCHOBBIBAETCSI HA BO3MOKHOCTSIX KOMITETEHT-
HOCTHOTO TTOJIX0/1a, CTIOCOOCTBYET Pa3BUTUI0 KPUTUUECKOTO MbIIIJIEHNS ¥ HABBIKOB IMPUHSITUS PeIIeHNiT
Y CTYIEHTOB, pelaeT Mpo6ieMbl HEXBATKM PECYPCOB M COAEMCTBYET peann3alun uaei mepcoHann3mnpo-
BaHHOTO o6yueHus. VccnenoBaHue mogyepKuBaeT HeEOOXOAMMOCTb aKTUBHOTO npuBiaeueHus ChatGPT
K mporeccam o6ydeHust B TaH3aHUM, aKIEHTUPYST BHUMaHMe Ha BaKHOCTY MPO(eCccMOHaIbHOIO pas-
BUTHS B JAHHOM BOTIPOCE ISl YYUTeNeii U CTyaeHTOB. COaaHCHPOBaHHAS MHTETPALVs MVHCTPYMEHTOB
V1, KOTOpbIe YCUIMBAIOT, @ HE 3aMEeHSIOT BaskKHbIe UeIoBeueckyie 37ieMeHTbI 00y4eHMsI U MperoiaBaHusl,
TpebyeT pa3paboTKy psiia MeXaHM3MOB JIJIsl peIlleHNs] BOSHMUKAIOIIMX B MPOIecce 06YUeHMsT STUUECKUX
BOIPOCOB. [Ipakmuyeckas 3Hayumocms. Pe3yabpTaTsl IPeJOCTaBISIIOT TPaKTUYeCKe PeKOMeH Ay JIst
yuuTenei, pa3paboTUMKOB yuyeOHbIX TVIAHOB 1 PYKOBOAUTEEl 0 TOM, Kak 3((eKTUBHO MHTETPUPOBATD
ChatGPT pist ynydiieHus IperofaBaHus M 00ydeHusT B paMKaxX KOMIIETEHTHOCTHOTO 06pa30BaHusl.

Knrouesste c108a: CKyCCTBEHHbBI MHTEUIEKT, 06yueHMe 1 nipenogaBanue, ChatGPT, Boiciine yueGHbIe
3aBeieHusT

Jna yumupoeanus: Yaugacda M.[Ik., Pan X. ChatGPT B KOHTEKCTe KOMIIETEHTHOCTHOTO 0Opa30BaHusI B
BBICIIMX YUeOHbIX 3aBefeHMsix Tansanuu. Obpasosanue u Hayka. 2025;27(10):190-212.
doi:10.17853/1994-5639-2025-9551

Introduction

In recent decades, education has undergone significant transformations,
moving from a traditional model centred on memorisation and standardised as-
sessments to a more flexible and personalised educational system called compe-
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tence-based education. Competence-based education (CBE) is a modern strategy
that emphasises the acquisition of relevant information, practical skills, and critical
cognitive abilities necessary for success in our modern society [1]. The incorpora-
tion of artificial intelligence (AI) into the educational process has been a significant
change in this transition, offering cutting-edge technology and solutions that en-
hance the efficacy, efficiency, and relevance of the learning process. According to W.
Fosso, R. Bawack, C. Guthrie, M. Queiroz and K. Carillo [2], artificial intelligence has
become a fast-growing field of study and application that is truly revolutionising
many facets of contemporary life. ChatGPT has emerged as a crucial tool in the ed-
ucational sector with remarkable potential to enhance teaching and learning proce-
dures, converting conventional techniques into creative and customised strategies.
The study investigated how ChatGPT can support teacher efforts, enhance student
achievements, and get beyond structural obstacles in Tanzania’s competence-based
education system.

Literature Review

Competence-based education has been a hot subject in pedagogical practice
and educational research [3]. A competent graduate is one who can autonomously
operate in a variety of real-world practical circumstances by using what they have
learned. Instead of concentrating only on theoretical knowledge, CBE places an em-
phasis on the development and assessment of certain abilities. By emphasising the
development of skills and aptitudes relevant in a variety of situations, CBE aims to
equip students to successfully address real-world issues [4]. This educational strat-
egy is appropriate and designed to support the development of the practical skills
and competencies that people need to accomplish their goals, both personal and
professional. CBE does not follow a set schedule for homework and class attendance
like traditional education does. Because of this, students frequently finish courses
or even whole programmes faster, which can lower costs and increase access to ed-
ucation [5]. Under competence-based education, learning occurs in modules, and
students advance to the next subject or ability when they have adequately mastered
the related skills [6]. CBE promotes critical and analytical thinking abilities as well
as motivation and involvement in the learning process. These advantages imply that
the adoption of a competence-based approach in education may greatly enhance
both the educational process and the overall growth of students. The transforma-
tion of international educational systems has been greatly aided by the CBE, thus
key skills for compulsory education should be defined in a variety of methods by re-
formers, legislators, educators, and specialists [7]. Competence-based learning has
been incorporated into or experimented in the curricula of many nations in an effort
to match education with the needs of contemporary society and the labour market.
There are difficulties in putting CBE into practice; it may be a complicated process
that calls for a large investment in both technology and course design [1]. In order to
create a better model for improving students’ learning and development of the nec-
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essary competences, teachers must streamline both the good and bad components
of competence-based education.

Competence-Based Education and ChatGPT

Significant changes in society, the economy, and the environment have been
brought about by the quick speed of technology advancement and global intercon-
nection. Megatrends are the aggregate term for these shifts. These megatrends are
anticipated to persist as the twenty-first century goes on [8]. Recent years have seen
tremendous advancements in the field of artificial intelligence, which has resulted
in the creation of cutting-edge technologies like Open AI’s ChatGPT, a language
model that has the potential to revolutionise the educational landscape. It is imper-
ative to use ChatGPT in educational settings in accordance to ethical and respon-
sible norms [9]. As of right now, ChatGPT stands as the most sophisticated chatbot
ever developed. Unlike other chatbots, it can produce exceptional content in a mat-
ter of seconds, and it has caused a lot of commotion and apocalyptic predictions
about student evaluation in higher education, among other things [10]. OpenAI’s
Generative Pretrained Transformer (GPT) language model was modified to create
ChatGPT, a state-of-the-art language model. It is designed to produce text that is
indistinguishable from human-authored material. A. Barrett and A. Pack stated that
artificial intelligence includes the system’s ability to accurately interpret external
data, learn from the data, and apply the knowledge to achieve particular tasks and
objectives through flexible adaptation [11]. It can have conversations with users in
a way that is deceptively simple and easy to understand. As a result, these systems
are capable of thinking and acting like humans, using sophisticated mathematical
models and algorithms to accomplish particular goals [12]. For instance, ChatGPT
is an example of an artificial intelligence model that is more precisely, an OpenAl
language generation model that uses machine learning techniques to generate text
that closely mimics human language. As noted by M. A. Peters, L. Jackson, M. Papa-
stephanou et al., a revolutionary change in the educational scene has occurred with
the introduction of ChatGPT [13]. Customising individual learning experiences is
one of AI’s amazing educational features [14]. Al systems can modify the curricu-
lum and teaching strategies to accommodate different learning styles and demands
by analysing students’ behaviour and development [15]. Students feel more moti-
vated and involved as a result, and learning becomes more effective and efficient.
Additionally, G. . Hwang, H. Xie, B. W. Wah, and G. Gasevi¢ [16] investigated the
relationship between the development of critical competences in students and the
design of artificial intelligence curricula. This is especially crucial since academic
institutions should carefully evaluate their own capacities and work hard to equip
students with the newest information and talents to meet the difficulties of the real
world. AI is capable of identifying emotions, including a student’s dissatisfaction,
while occasionally being criticised for lacking empathy. This capacity can be crucial
in CBE, since students’ potential is unlocked via acknowledgment [17]. Based on
each student’s emotional state, degree of knowledge, unique personality features,
and held competences, adaptive learning systems create accurate student profiles
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and models. Al also provides ongoing feedback and real-time support. Al assistants
and virtual tutors can respond to inquiries from students, offer more clarifications,
and provide thorough feedback on their academic progress [18]. This guarantees
that students may get individualised coaching at any moment, which aids in infor-
mation consolidation and skill development. Al has a substantial influence on aca-
demic institutions and teachers in addition to the advantages it offers students [19].
While evaluations are carried out more effectively, teachers can concentrate more
on direct instruction, human interaction, creative content creation, and creating a
collaborative learning environment by using an automated system to grade student
assignments, among other administrative tasks [20]. Furthermore, Al helps academ-
ics analyse vast amounts of data and identify trends and patterns, which helps them
build new theories and tackle complex problems in a variety of scientific fields [15].
The enormous potential of artificial intelligence to revolutionise research and ed-
ucation is highlighted by all of these factors. Beyond all of these benefits, Al-based
education comes with a number of hazards and difficulties. Despite the fact that
Al systems could ultimately be less expensive than highly compensated human re-
sources, university administrators may not want to use them since they jeopardise
the ability to customise instruction [21]. There are continuous discussions about
ethical issues like data privacy and making sure that every student is in a safe and
equitable environment [22]. Al in education usually entails gathering and analysing
vast amounts of personal data, from face recognition to monitoring systems that
provide in-depth details on the behaviour and preferences of teachers and students
[20]. Because Al was developed by humans, it may have built-in biases that penalise
some students [23]. An excessive dependence on technology and the possibility for
robots to take the job of teachers are two further probable problems [24]. According
to G. Lazaroiu and E. Rogalska, AI technologies lead to some job displacement even
as they increase labour productivity [25]. However, Al has the ability to significant-
ly improve student learning experiences and the educational process globally with
ethical and responsible management.

Tanzania education system still has difficulties reaching its full potential even
after implementing competence-based education. In order to successfully enable
CBE, teachers frequently face challenges related to high student-to-teacher ratios,
little resources, and inadequate professional development [7]. Furthermore, there
are differences between urban and rural regions’ access to high-quality education,
which results in unequal chances for students to acquire the skills needed for the
workforce of the twenty-first century [26]. By offering scalable and customised
learning support, the incorporation of Al technologies like ChatGPT offers a viable
remedy for some of these issues [27]. Research on ChatGPT’s viability, efficacy, and
contextual relevance in Tanzania educational system is nonetheless scarce. There
are still concerns over how well it can accommodate Tanzanian learners’ language
and cultural requirements, how well it can fill in the infrastructural gaps that al-
ready exist, and how teachers and decision-makers may use these technologies. The
purpose of this study is to investigate how ChatGPT can support teacher efforts,

Tom 27, N2 10. 2025 O6pa3oBaHMe U HayKa

194



© Chandafa M.]., Fang H.
ChatGPT in the context of competence-based education in Tanzania higher learning institutions

enhance student achievements, and get beyond structural obstacles in Tanzania
competence-based education system. The study aims to further knowledge on how
Al might facilitate educational reform in environments with limited resources by
tackling these issues.

Theoretical Framework of the Study

The constructivism learning theory served as the study’s compass. Levy Vy-
gotsky (1986—1934), Maria Montessori (1870-1952), John Dewey (1859-1952), and
Jerome Bruner (1915) all contributed to the theory’s development. The construc-
tivism theory offers a fundamental perspective for exploring ChatGPT within the
framework of competence-based education. According to constructivism, students
actively create their own knowledge by interacting with their social settings, experi-
ences, and surroundings [28]. By highlighting the learner’s participation in forming
understanding, this idea moves the emphasis of education from the passive recep-
tion of knowledge to active engagement in learning. Using a constructivist frame-
work, the study explored how ChatGPT, an Al tool, might enhance and revolutionise
competence-based education (CBE) in Tanzania by facilitating individualised, con-
textualised, and active learning. As both stress the development of meaningful skills,
knowledge, and attitudes via experiential learning, constructivism is especially per-
tinent to CBE [29]. CBE, which reflects constructivist ideas of learning by doing, fo-
cuses on giving students the skills they need to address challenges in the real world.
Constructivism aids in directing the study to explore how ChatGPT might offer a
platform for inquiry-based, interactive, and problem-solving-oriented learning in
Tanzania, where CBE is becoming more popular. It backs up the idea that ChatGPT
and other Al technologies may serve as facilitators in a learner-centred classroom
setting, encouraging critical thinking and exploration [30]. The constructivist idea
of scaffolding, in which students get direction and assistance based on their present
level of comprehension, is consistent with ChatGPT’s ability to provide dynamic
and interactive replies. The theory guides this study’s investigation of how ChatGPT
might provide scaffolding by decomposing difficult ideas, providing real-time an-
swers to student inquiries, and adjusting to the learner’s speed [31]. Constructivism
also emphasises the value of contextualised learning, in which information is linked
to the learner’s surroundings and cultural background. This viewpoint motivates
the study to investigate how ChatGPT might provide culturally appropriate con-
tent, particularly in light of Tanzania’s multilingual educational system (English
and Kiswahili), making sure that students can connect the information to their so-
cioeconomic circumstances. Furthermore, social connection is emphasised as being
crucial to the learning process by constructivism [32]. Although ChatGPT is not a
human collaborator in and of itself, it can support collaborative learning by serving
as a tool for teachers and students to solve group problems, to start conversations,
or to model problem-solving situations [33]. This feature directs the research to
explore how ChatGPT may enhance peer learning and traditional classroom inter-
actions, especially in settings with limited human resources, such trained teachers.
Constructivism also brings up important issues for the research, such the need for
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cultural and contextual alignment and the genuineness of learning experiences. The
theory guides the exploration of how the usage of ChatGPT might enhance rather
than replace the function of human instructors [34]. Additionally, it draws attention
to equity concerns that may affect Tanzania access to Al-based solutions, such as
differences in digital infrastructure. Constructivism therefore acts as a critical lens
for addressing issues pertaining to technology integration in education as well as a
guiding paradigm for exploring ChatGPT’s possible advantages in CBE.
Constructivism, in general, offers a thorough theoretical framework that serves
as the foundation for the investigation of how ChatGPT might improve compe-
tence-based education in Tanzania. Constructivism directs the research into how Al
technologies might enable students to acquire skills pertinent to their lives and fu-
tures by placing an emphasis on active, contextualised, and socially linked learning.

Methodology

Philosophy of the Study

Our study employed pragmatic philosophical perspective which stresses the use
of several approaches to completely address research problem. Pragmatics enables
the use of both qualitative and quantitative data to investigate different facets of
the phenomenon from several perspectives [35]. In addition, pragmatic philosoph-
ical perspectives were used because the perspectives promote the use of empirical
data to explore ChatGPT’s use in competence-based education in higher education
institutions. This dual approach ensures a thorough understanding of the research
topic by finding a balance between rich, contextual insights and numerical data.
Additionally, it highlights metrics that are both objective and subjective.

Research Approach

Our study used a mixed-methods research approach in order to investigate the
subject in greater detail. This approach allowed for information triangulation and
provided a more thorough understanding of the topic by gathering and analysing
both quantitative and qualitative data. According to A. Amadi, the use of mixed
methods research approach enables to properly capture the breadth and complexity
of the research issue by integrating two data sources, resulting in a more reliable
and strong analysis [36]. It was essential to employ a variety of approaches in order
to uncover patterns and insights that were not apparent with just one.

Research Design

Our study used an exploratory sequential design as a continuous roadmap to
guide the process to provide a relevant and flexible framework for identifying, eval-
uating, and integrating primary quantitative and qualitative data. The objective of
this design was to prioritise gathering qualitative data to examine a phenomenon and
then acquiring quantitative data to clarify any connections or patterns found in the
qualitative data [37]. This design was also selected because it aligns with the objec-
tives set forth by the guiding research questions and the types of data that are avail-
able through the partner platforms. It was determined that relying solely on quali-
tative or quantitative data would not be sufficient to capture the fine details, broad
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patterns, and unique characteristics of the various data types that, when examined
collectively, provide the insights and contextualisation required for a sound analysis.

Research Area

Our study explored how ChatGPT was used in four Tanzanian higher education
institutions within the framework of competence-based education. These consist of
Mzumbe University (MU), Catholic University of Mbeya (CUOM), Mbeya University
of Science and Technology (MUST), and the Open University of Tanzania (OUT).
These universities were chosen because of their solid reputation, wealth of resourc-
es, and concentration on technology-related courses.

Sample Size and Sampling Techniques

The primary focus was on teachers and third-year students taking educational
courses. Because of their considerable exposure to ChatGPT technology through ex-
perience-based learning, students are more aware of its potential and applications.
Teachers working in education departments were the study’s primary focus. It is ex-
pected that teachers working in these domains will be better familiar with ChatGPT
and its integration into education.

Sample of Students

It was not possible to include every third-year student. To guarantee that every
student had an equal opportunity of taking part in our study, both probability and
non-probability sampling techniques were employed. The cluster sampling tech-
nique used to choose third-year student based on their programmes. Male and fe-
male students were then separated into two groups, or strata, within each cluster.
A simple random sampling technique was then used to choose students for each
programme to participate in our study. This ensured that every student have equal
chance of participating in our study.

Sample of Teacher

The sample size consisted of ten teachers from each university. All teachers
were given an equal chance to participate in the study through the use of a straight-
forward random sampling procedure. To ensure equal representation and allow for
fair comparisons between the universities, we maintained this sample size constant
for each. Every university contributes equally to the overall usage of ChatGPT in
competence-based education, and the steady sample size facilitates more systemat-
ic and manageable data collection. It also simplifies the logistics of data collection,
improving process efficiency and uniformity because the same number of teachers
participated in interviews. To ensure that the results cover a broad range of expe-
riences and opinions on the integration of ChatGPT in higher education, the study
gathered a diversity of perspectives from ten teachers at each university. See Table
1 below.

Table 1
Participants’ breakdown (n = 240)
Participants Sample size
Teachers (10 from each university) 40
The Education and Science Journal Vol. 27, No 10. 2025
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Students (50 from each university) 200
Total sample size 240

Source: Field data, 2024.

Data Collection Techniques

Both quantitative and qualitative data were gathered using focus groups, inter-
views, and the distribution of questionnaires. This section explained the techniques
and results of each approach that was used to collect a complete set of data from
various viewpoints.

Interview

Data were gathered through semi-structured interviews. Semi-structured in-
terviews used to obtain first-hand information by exploring participants’ opinions,
experiences, and suggestions about the usage of ChatGPT in Tanzania higher edu-
cation institutions. Additionally, semi-structured interview allowed a greater lati-
tude on how to probe and formulate the questions, thus reducing biases in the data
collection process. A total of sixteen (16) interview sessions were conducted with
participants from all four universities. Each interview lasted 45 to 50 minutes in or-
der to provide ample opportunity for interaction with the participants. Prior to the
interviews, participants received an explanation of the study’s objectives. In order
to preserve the original data and obtain a verbatim account of the sessions, digital
recorders used to capture the interviews. Each interview was conducted with con-
sent from the participants. Field notes and participant interviews were transcribed
to prepare the data for writing, editing, and review.

Focus Group Discussions (FGD)

FGD was used to collect student data. Students were allowed to voice their
ideas on their usage of ChatGPT in competence-based education during these focus
group discussions (FGDs). The selected institutions hosted a total of eight FGDs. A
small group of four to ten people is ideal for effective data collecting using FGD [38].
Therefore, seven students were selected to participate in FGD for each group using
the basic random sample approach. After school hours, each discussion session was
held within the classrooms and lasted around 25 to 30 minutes. The topic was in-
troduced, followed by the discussions on FGD questions, thus giving participants
an equal opportunity to contribute. A tape recorder used to capture every opinion
students voice during FGD sessions. The information obtained through focus group
discussions (FGDs) was utilised to supplement and validate the information ob-
tained through questionnaires and interviews.

Questionnaire

A closed-ended questionnaire was used to collect views and practices on the
usage of ChatGPT in competence-based education from both teachers and students.
It was expected that the questionnaire would provide relevant data for this study
due to three key features. First of all, in the majority of cases, the questionnaire’s
responses are quite constant and dependable. Second, questionnaire can obtain a
large amount of data in a fair amount of time by using a questionnaire. Thirdly,
in a private setting, the questionnaire enables respondents to openly express their
thoughts [39]. The questionnaire was developed on the basis of existing literature.
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Additionally, the questionnaire was created with assistance from other experienced
individuals working in research undertakings. The purpose of the questionnaire was
to convey the aim of our study and respond to the research questions.

Data Analysis

The Statistical Package for the Social Sciences (SPSS) V.21 programme was used
to analyse data obtained from questionnaires given to teachers and students. De-
scriptive statistics were used to analyse the quantitative data obtained from the
questionnaires. The qualitative data from focus groups and interviews were exam-
ined using theme analysis, in accordance with the methods outlined by V. Braun and
V. Clarke [40]. This approach involved categorising the data, identifying patterns,
and comparing these themes across various universities in order to identify simi-
larities and differences on how ChatGPT is utilised to enhance learning at higher
education institutions.

Data Quality. Validity and Reliability of Quantitative Data

The quality of the quantitative data was guaranteed by piloting the question-
naire. This helped to discover inconsistency and ambiguities before the final in-
strument (questionnaire) is used to gather data from selected higher learning in-
stitutions in Tanzania. Additionally, the validity of instruments was guaranteed
by disseminating questionnaire questions to colleagues for confirmation that they
measure the desired variables. Some of the questionnaire items were modified, and
those with ambiguities were eliminated, to ensure that the research findings accu-
rately reflect the aim and objectives of our research.

Quality of Qualitative Data

Triangulation of data sources through the use of various data collecting meth-
ods decreased participant response bias and assured the trustworthiness of the
qualitative data. Our study also used peer debriefing to determine whether there
was consensus on how to interpret the findings. Colleagues were given the research
findings for critical evaluation, feedback, and helpful suggestions that were imple-
mented to enhance our study.

Ethical Consideration

Ethical considerations were met by providing participants with advance notice
of the study’s objectives, the data being collected, its intended use, and the possible
advantages and results that might be obtained from the data. Respondents were
assured that the data gathered from them would only be used to achieve the goals
of the study and would not be disclosed without the respondents’ consent. Further-
more, references and in-text citations were employed to acknowledge the origins of
the data and materials used in order to uphold intellectual integrity.

Results

Demographic Features of the Respondents

The demographics of the participants varied by age, gender, level of education,
and experience.

Demographic Data for Teachers
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The sample was made up of teachers with a range of backgrounds, including
male and female teachers with varying degrees of education and experience. The
demographic characteristics of teachers are presented in Table 2.

Table 2
Demographic characteristics of teachers (n = 40)
Demographic variables Categories n %
Universities Ul 10 25%
U2 10 25%
U3 10 25%
U4 10 25%
Gender Male 25 62.5%
Female 15 37.5%
Education level Bachelor 10 25%
Masters 20 50%
PhD 10 25%
Teaching experience 1-5 years 10 25%
5-10 years 20 50%
10 and above 10 25%

Source: Field data, 2024.

Table 2 represents teachers who completed questionnaire on the use of ChatGPT
in competence-based education in higher learning institutions. There were 15
(37.5%) female teachers and 25 (62.5%) male teachers. This suggests that both sexes
were included in the study. Regarding educational attainment, 10 teachers (25%)
had a bachelor’s degree, 20 teachers (50%) had a master’s degree, and 10 teachers
(25%) had a doctorate. This suggests that participants had a solid understanding of
ChatGPT in CBE as a result of their exposure. Additionally, 10 teachers (25%) had
1-5 years of teaching experience, 20 teachers (50%) had 5-10 years, and 10 teach-
ers had experience of 10 years and above. This suggests that the participants had
enough experience, making them valuable contributors to share their perspectives
and ChatGPT related practices in CBE.

Students’ Demographic Characteristics

Students of various ages, both male and female, and with a range of features
made up the sample. The demographic characteristics of participants of this study
are presented in Table 3.

Table 3
Demographic characteristics of students (n = 200)
Demographic variables Categories n %

Universities Ul 50 25%
U2 50 25%
U3 50 25%
U4 50 25%

Gender Male 120 |60%
Female 80 40%

Age 15-20 years 120 [60%
20-25 years 70 35%
25 and above 10 5%

Source: Field data, 2024.
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Table 3 represents students who completed questionnaire on the use of ChatGPT
in competence-based education in higher learning institutions. There were 80 (40%)
female students and 120 (60%) male students. This suggests that both sexes were
included in the study. In term of age group of students, students with 15-20 years
were 120 (60%), with 20-25 years were 70 (35%) and with 25 years and above were
10 (5%). This suggests that research participants were sufficiently developed to of-
fer adequate knowledge on the use of ChatGPT in competence-based education in
Tanzania higher learning institutions.

ChatGPT in the Context of Competence-Based Education

Competence-based education (CBE) has gained prominence in Tanzanian high-
er learning institutions as they shift from traditional content-based teaching to ap-
proaches that prioritise skills development and practical knowledge application.
ChatGPT’s integration in this context greatly aids in the development of critical
thinking and problem-solving abilities, fills in resource gaps, enables individualised
learning through the simulation of real-world situations, and involves students in
scientific research and tutorial-based learning, as detailed in the section below.

Simulation of Real-World Scenarios

According to the results of the teachers’ survey, 38 (95%) of the respondents
agreed that ChatGPT is crucial for competence-based learning since it replicates re-
al-world situations in the disciplines being taught, while 2 (5%), on the other hand,
disagreed. In a similar vein, 15 students (7.5%) disagreed and 185 students (92.5%)
agreed. These results demonstrate that competence-based education (CBE) places
a strong emphasis on helping students acquire the particular abilities, know-how,
and dispositions necessary to succeed in real-world situations. One effective way
to do this is to simulate real-world situations, and ChatGPT greatly improves these
simulations. ChatGPT, an Al-powered conversational agent, provides learners with
a platform to apply their knowledge in interesting and useful ways by creating and
facilitating situations that replicate real-life problems in a variety of subjects. Its
capacity to create intricate, level-appropriate situations guarantees that the in-
struction stays current and in line with the students’ developmental objectives. In
an interview with a university U2 Teacher (T3), it was noticed that:

“In competence-based education, students must actively participate in the teaching
and learning process. I usually make simulated material using ChatGPT so that students
may comprehend the lesson more fully. The purpose of these simulations is to help stu-
dents better comprehend the lecture and make it more tangible” (Interview, T3 at U2:
October 24, 2024).

Furthermore, University U2 Teacher T5 stated that:

“I create lesson-related materials and simulated videos using ChatGPT. I utilise
these simulated videos to teach students abstract concepts that are difficult for them
to understand. Every student participates in the class and it becomes more interesting”
(Interview, T5 at U2: October 14, 2024).
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These results suggest that by mimicking real-world situations, ChatGPT greatly
improves competence-based education (CBE) by giving students chances for expe-
riential learning that develop their practical abilities. Because CBE places a strong
emphasis on mastering certain abilities, simulations are an essential practice and
assessment tool. Through dynamic, individualised, and immersive encounters that
promote skill development, ChatGPT’s interactive features enable it to mimic re-
al-life scenarios. Furthermore, during focus group talks, University Ul students add-
ed that:

“We use ChatGPT, and it is really easy to use. Although certain science ideas are
hard to understand, ChatGPT is helpful. A capability for simulated practicals, experi-
ments, and other topic-related information is available in ChatGPT. Through this, even
without the assistance of the teacher, we gain a comprehensive comprehension of the
subject matter” (FGD at Ul: October 17, 2024).

According to university Ul students’ findings, ChatGPT helps them navigate
difficult problem-solving procedures and mimic scientific investigations. For in-
stance, ChatGPT may guide students through a virtual lab experiment on projectile
motion in a physics class, letting them change variables and see the results. Stu-
dents’ comprehension of the subject content is subsequently enhanced by these.
Students at University U4 also had a similar thought. They said:

“... in the modern world, learning has shifted from relying on teachers to being in-
dividualised. ChatGPT is available! Ask for the response you would like to get. Generally
speaking, we favour simulations, especially in scientific courses like chemistry, physics,
and biology where some ideas are difficult to grasp” (FGD at U4: October 16, 2024).

These results demonstrate ChatGPT’s ability to provide simulated scenari-
os tailored to students’ requirements in competence-based education. ChatGPT
may customise situations according to students’ proficiency levels, leading them
through more difficult assignments to guarantee mastery. This method efficiently
fills in skill gaps while allowing students to study at their own speed. ChatGPT is
an affordable solution for building simulations that are accessible from anywhere
at any time because to its scalability and accessibility. Accordingly, ChatGPT may
be used by educators and learners to monitor student replies, offering valuable in-
formation about learning outcomes and pinpointing areas in need of development
[41]. Through the creation of a secure, engaging, and flexible learning environment,
ChatGPT enables students to hone the skills necessary for success in the real world.
Both teachers and students may benefit greatly from using ChatGPT to simulate
real-world situations in the classroom. Through dynamic, interactive settings cre-
ated by ChatGPT, students may interact with real-world scenarios that reflect so-
cial, intellectual, and professional issues. These simulations are perfect for getting
students ready for the challenges of real life because they provide them practical
experience, encourage critical thinking, and help them build abilities in a risk-free
environment [42].

Improving Critical Thinking and Problem-Solving Capabilities
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According to the results of the teachers’ survey, 30 (75%) of the respondents
agreed that ChatGPT improves students’ critical thinking and problem-solving
abilities in competence-based education (CBE), whereas 10 (25%) disagreed. In a
similar vein, 30 students (15%) disagreed and 170 students (90%) agreed. Compe-
tence-based education (CBE) places a strong emphasis on mastering the abilities
and information required to successfully handle problems in the actual world. Thus,
incorporating ChatGPT into educational settings greatly improves students’ capac-
ity for critical thought and problem-solving. ChatGPT helps students build these
vital skills by providing engaging and flexible learning opportunities. The university
U2 teacher (T4) clarified that:

“ChatGPT presents students with a variety of real-world challenges that need crit-
ical thinking and the development of a tenable solution. Students gain critical thinking
abilities by interacting with and resolving these issues. Therefore, ChatGPT plays a sig-
nificant role in helping students develop their problem-solving skills” (Interview, T4 at
U2: October 17, 2024).

Furthermore, university (U2) teacher (T1) said that:

“ChatGPT guides students through challenges and offers a variety of solutions.
Then, if ChatGPT is used properly, it encourages students to learn more about the sub-
ject and develop those key skills” (Interview, T1 at U2: October 14, 2024).

According to these teacher results, ChatGPT encourages students to have
meaningful conversations that lead to knowledge processing, assessment, and syn-
thesis. It pushes students to examine presumptions, recognise biases, and formulate
logical arguments by asking probing questions. For example, whereas scientific stu-
dents might investigate the effects of experimental factors, arts students can argue
the reasons of events by looking at evidence and counterarguments. Using frame-
works like cause-and-effect chains or lists of pros and drawbacks, ChatGPT helps
users organise their thoughts in a methodical manner. As a result, by offering many
viewpoints on problems, it fosters empathy and improves decision-making abilities,
both of which are essential for success in challenging, real-world circumstances.
During the university Ul focus group discussion, students made the following com-
ments:

“Since most teacher assignments and activities require us to learn more and come
up with solutions, it is our responsibility as students to ask pertinent and real-world
questions. ChatGPT is an amazing Al tool in education that helps us find better solutions
to these problems” (FGD at Ul: October 26, 2024).

Additionally, during the focus group discussion, university U3 students clarified
that:

“Because ChatGPT is an interesting and dynamic tool, we utilise it to improve our
ability to solve real-world challenges that teachers offer. It offers services based on stu-
dents’ interests and requirements and offers a variety of problem-solving techniques,
which aids in the development of critical thinking abilities” (FGD at U3: October 18,
2024).
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These results demonstrate how well ChatGPT’s customisation capabilities
match with competence-based education’s emphasis on tailored learning. ChatGPT
ensures an ideal challenge level by modifying the complexity and difficulty of the
content according to the learner’s degree of skill. Students are empowered to inves-
tigate ideas on their own, at their own speed and with flexibility.

These results also suggest that ChatGPT fosters the growth of reflective think-
ing, which is essential to competence-based learning. ChatGPT promotes metacog-
nition and self-reflection by asking students to explain their ideas, which enhances
comprehension and fosters personal development. Therefore, in competence-based
education, ChatGPT is a game-changing tool for improving critical thinking and
problem-solving skills. It is a priceless addition to conventional teaching techniques
because of its capacity to provide engaging, customised, and reflective learning ex-
periences [17]. Through careful integration, ChatGPT enables students to acquire
the abilities and proficiencies required for success in a world that is becoming more
and more complicated.

Access to High Quality Educational Resources

According to the results of the teachers’ survey, 34 (85%) of the respondents
agreed that ChatGPT gives teachers access to excellent teaching resources, while 6
(15%) disagreed. In a similar vein, 25 students (12.5%) disagreed while 175 students
(87.5%) agreed. These results demonstrate how ChatGPT augmented instruction
changes the way knowledge is delivered and absorbed by providing teachers and
students with access to top-notch educational resources. In competence-based ed-
ucation, ChatGPT is a powerful tool for teachers and students to gather current, per-
tinent resources tailored to the particular requirements of their classroom. Systems
that are driven by ChatGPT, such as digital libraries and content recommendation
engines, evaluate the curriculum and provide instructional resources like articles,
videos, and lesson plans that align with the educational objectives of imparting
competences to students. In addition to saving teachers time, this guarantees that
they have access to a variety of excellent tools that improve instruction and better
engage students. Teachers T4 at University U3, for instance, said that:

“I can easily produce multimedia tutorials including animations, movies, and oth-
er tech-based resources using ChatGPT. These materials aid in my student’s compre-
hension of the material and are frequently engaging. Students have an equal chance to
engage in instruction and learning using ChatGPT” (Interview, T4 at U3: October 24,
2024).

Additionally, the university U4 teacher (T3) mentioned that:

“My teaching strategies have changed as a result of ChatGPT’s advancement in
education. Students currently like engaging with instructional materials produced by
artificial intelligence (Al) that simplify concepts for them. In a similar vein, students can
obtain structured and well-organised knowledge using Al technologies” (Interview, T3
at U4: October 12, 2024).

Teachers’ results revealed that by offering a wide range of materials catered to
each student’s interests and ability level, ChatGPT eliminates traditional learning
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obstacles. For instance, by providing interactive materials like gamified exercises,
simulations, and real-world case studies, adaptive learning systems can make ab-
stract ideas more approachable. These tools usually come in a range of media, such
as text, audio, video, and interactive activities, to fit different learning styles and
help students better comprehend challenging subjects. Additionally, ChatGPT en-
sures that instructional materials are accurate and current, providing students with
a strong foundation upon which to build their knowledge. Similarly, U3 students
discussed their experiences using ChatGPT in the age of competence-based learn-
ing. They said the following:

“Particularly at this university, we are allowed to use ChatGPT and other Al tech-
nologies. Usually, we check for books and relevant references and make notes using Al
technologies. In general, we can state that we value the advances in science and technol-
ogy and that learning is simpler these days” (FGD at U3: October 20, 2024).

In a similar vein, University U2 students observed during focus groups that:

“For us, using ChatGPT is simple, especially when I need to comprehend something
that I didn’t fully understand in class. I can find videos, animations, and other resources
that reinforce the topics I've studied in class with the aid of ChatGPT” (FGD at U2: Oc-
tober 22, 2024).

According to teacher and student findings, ChatGPT-enhanced instruction de-
mocratises access to high-quality resources, making high-quality education accessi-
ble regardless of geographic or budgetary constraints. Students may access excellent
instructional information using open-source ChatGPT technologies and platforms
to bridge the gaps in resource availability. Additionally, ChatGPT’s translation and
accessibility features ensure that students with disabilities or non-native languages
may access the same top-notch resources as their peers [8]. Teachers and students
alike may access a wider range of interesting, pertinent, and inclusive materials by
utilising ChatGPT in the classroom, improving the teaching and learning process as
a whole.

Conducting Online Tutorials and Scientific Practicals

In virtual laboratories powered by ChatGPT, 95% of students and 85% of teach-
ers said they might conduct experiments that replicate real-world scenarios. These
labs eliminate the need for physical laboratory items by allowing teachers and stu-
dents to conduct experiments using computers or mobile devices. In a virtual biolo-
gy lab, for instance, a student may be led through the steps of extracting DNA from
a synthetic substance. The lab’s Al system monitors each step, corrects errors, gives
real-time feedback, and ensures that students understand the procedure and the
underlying scientific concepts. Additionally, the following was said by Teacher (T2)
from University Ul during the interview:

“I develop procedures for doing testing using ChatGPT. This enables me to know
how to do the experiments and provides me with adequate exposure to a variety of ex-
perimental approaches. Similar to this, I can utilise a number of tutorials on prompts to
assist my students in thinking” (Interview, T2 at U1: October 15, 2024).

Furthermore, the university U4 teacher (T3) observed that:
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“I effectively include ChatGPT into my teaching strategies since it allows me to se-
lect as many lessons as I need to enhance my students’ understanding of the subject
matter. Additionally, I obtain useful videos and instructions on how to do tests using AI’s
feature” (Interview, T3 at U4: October 18, 2024).

According to these findings, ChatGPT is crucial for customising scientific cours-
es. ChatGPT intelligent tutoring systems adapt to each student’s particular learning
style and pace by analysing performance data. For example, if students are unable
to understand a certain concept, ChatGPT could offer simpler examples or more as-
signments. However, advanced students may be given more challenging problems.
By giving them thorough data that highlights each student’s development and areas
in need of improvement, these systems assist teachers in better tailoring their in-
structional strategies. Additionally, students brought up the following points about
ChatGPT in competence-based education during focus groups:

“We frequently use artificial intelligence (Al), namely ChatGPT, to find online guides
and familiarise ourselves with the many stages required to do scientific research. This
facilitates understanding and mastery of several practical without the need for teachers
support” (FGD at U2: October 20, 2024).

Also, during the focus group session students mentioned that:

“ChatGPT is essential for online lessons and practical. We utilise these new tools
to explore a variety of scientific phenomena and get new insights” (FGD at U3: October
24, 2024).

According to these results, ChatGPT technologies have the potential to enhance
education in a variety of ways. Students can access cutting-edge scientific learning
opportunities regardless of their location or the resources offered by the university.
ChatGPT systems offer a safe and risk-free environment, especially when simulating
hazardous processes like chemical reactions [43]. They also encourage inclusiveness
and the development of the desired competences by providing accommodations for
a variety of learning needs and ensuring that each student may progress at their
own pace. These technologies assist teachers in improving classroom management
by addressing individual learning gaps and making it easier to administer larger
groups.

Discussion

The integration of ChatGPT in competence-based education is revolutionising
the educational landscape by offering innovative solutions to enhance learning and
cognitive skills development as revealed in the findings from teachers and students
[44]. These findings comply with the findings from the literature view that expos-
es the significance of the ChatGPT in competence-based education particularly in
improving students’ critical thinking and problem-solving skills. These skills are
essential for the student’s survival in this era that require students to have neces-
sary competence. ChatGPT is a potential tool for modifying conventional teaching
techniques, creating interactive learning environments, and facilitating individual-
ised educational experiences as the education sector adopts technology more and
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more [11]. According to B. Michalon and C. Camacho-Zuniga [45], a sophisticated
language model in ChatGPT can comprehend and produce text that is similar to
that of a person. This feature enables it to foster dynamic learning experiences, give
real-time feedback, and involve students in meaningful interactions that are crucial
in competence-based education. The augment from this scholar complements with
the findings and the constructivism learning theory that requires students to con-
struct their own knowledge based on learning experience they encounter through-
out the instructions. This enables students to learn at their own pace and develop
meaningful solutions to real-world problems. It also allows students to access a va-
riety of learning materials that are essential for understanding the subject matter.

These findings align with those by I. Billy and H. Anush [46], who found that
ChatGPT provides responsive and dynamic interactions that actively engage stu-
dents in their learning process, in contrast to traditional teaching approaches that
frequently rely on the transmission of static material. These findings also support
the constructivism theory that insists on students’ engagement as active partici-
pant in the teaching and learning process. This enhances students’ grasp of knowl-
edge and skills because the learning becomes a two-way process of augments and
feedbacks in the classroom instructions. A. Rejeb, K. Rejeb, A. Appolloni et al. [47]
concluded that the main advantages of incorporating ChatGPT into the classroom
are its capacity to encourage competence building and active learning. Additionally,
A. Rejeb, K. Rejeb, A. Appolloni et al. [47] noted that traditional teaching methods
might occasionally be passive, giving students’ knowledge without much applica-
tion or participation. In order to solve this problem, ChatGPT offers scenario-based
exercises, interactive discussions, and problem-solving exercises that motivate stu-
dents to use what they have learned in real-world situations [14, 19]. As noted by S.
Joshi, R. K. Rambola, P. Churi [24] and W. Holmes, F. Iniesto, S. Anastopoulou [27],
students’ critical thinking and analytical abilities are developed through active par-
ticipation with ChatGPT augmented training, which promotes a better comprehen-
sion of the subject matter and the development of the desired competences. Fur-
thermore, ChatGPT’s flexibility enables it to customise its replies to each student’s
needs, learning preferences, and skill level [48]. This flexibility is consistent with
the constructivism learning theory which encourages students to learn at their own
pace so as to develop a thorough understanding of concepts in respective subject
matter. This enhances students’ access to quality educational resources that in turn
supports learning and mastery of essential skills.

ChatGPT guarantees that every student receives pertinent coaching that tack-
les their unique issues and improves their learning experience by offering person-
alised feedback and support [21]. For example, if a student is having trouble under-
standing a certain idea, ChatGPT can provide further clarifications, illustrations,
or other strategies to help comprehend and acquire the desired competence. Like-
wise, H. Yu’s findings [18] support these study findings that ChatGPT facilitates the
growth of critical cognitive abilities via interactive and iterative education. Students
may practice problem-solving, decision-making, and analytical thinking by using
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ChatGPT’s capacity to mimic real-world situations and lead discussions [26, 49].
Because it allows students to hone their cognitive skills and lay a strong basis for fu-
ture learning, this hands-on experience is essential for both academic performance
and real-world applicability. Despite its promise, careful preparation and execution
are necessary for ChatGPT’s successful incorporation into the competence-based
education [50]. This includes using ChatGPT ethically to enhance teaching and
learning.

Al-driven activities must adhere to strict accuracy and relevance criteria and
be in line with educational goals, which teachers and students must make sure of.
Although ChatGPT offers helpful assistance, it should be used in conjunction with
human instruction rather than to replace it, since teachers are essential in provid-
ing context, guidance, and emotional support aspects that Al cannot completely
replace.

Conclusion

The incorporation of ChatGPT into the classroom is a major step towards
improving student learning and helping them acquire critical skills in compe-
tence-based education. The usage of ChatGPT presents revolutionary prospects to
overcome conventional teaching issues and create more efficient, interesting, and
customised learning environments as educational methods continue to change. One
of ChatGPT’s main advantages in competence-based education is its capacity to pro-
vide interactive learning experience. ChatGPT encourages active engagement and
the real-world application of information by involving students in scenario-based
activities, problem-solving exercises, and real-time interactions. Compared to pas-
sive learning techniques, this dynamic approach offers a more interesting and suc-
cessful educational experience that aids students in expanding their knowledge and
honing their critical thinking abilities. Even though ChatGPT offers a lot of poten-
tial to enhance competence-based education, the study suggests that incorporating
it requires a thorough approach. This means establishing programmes that improve
teacher and student proficiency, investing in infrastructure to close the digital di-
vide, and fostering a culture of ethical AI use. It is imperative that stakeholders,
educators, and policymakers work together for creating an environment that maxi-
mises AI’s benefits while limiting its downsides in the context of competence-based
education.

Limitation and Future Research

A key limitation is on generalisability due to potential differences across Tanza-
nia higher learning institutions in terms of infrastructure, digital access, academic
discipline and geographical locations. Findings drawn from small sample or specific
sample may not accurately reflect the diverse experiences of institutions national
wide, particularly between public and private universities, or urban and rural areas.
These variations can affect how ChatGPT is adopted and its effectiveness within
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competence-based education. To improve generalisability, future research should
include a broader, more diverse sample of institutions across different regions and
academic contexts.
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