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Abstract
Amalgamating generative artificial intelligence (Gen AI), Bloom’s taxonomy and 
critical thinking present a promising avenue to revolutionize assessment peda-
gogy and foster higher-order cognitive skills needed for learning autonomy in the 
domain of self-directed learning. Gen AI, a subset of artificial intelligence (AI), has 
emerged as a frontrunner in creative tasks, revolutionizing various domains such as 
art, music, writing and design and showcasing its ability to generate original con-
tent across various domains, including education. Incorporating social, cultural, eco-
nomic and pedagogical dimensions, AI in education encompasses the incorporation 
of AI technologies like intelligent tutoring systems, chatbots, robots, learning ana-
lytics dashboards, adaptive learning systems and automated assessment to bolster 
and elevate the educational process. The significance of the impact on the creativity 
component of Krathwohl’s revised Bloom’s taxonomy arises from the utilization of 
Gen AI in creative tasks, which prompts concerns regarding the authenticity and 
originality of AI-generated content. This conceptual research study seeks to investi-
gate the affordances of this amalgamation and aims to reframe the higher cognitive 
levels of Bloom’s taxonomy to enhance critical thinking and self-directed learning 
among students. This study grounds the reader in the existing literature and sets a 
course for where research in this field should be heading, thus adding value, rather 
than only providing an overview of the literature. The overall aim of this research 
was to explore the affordances of the amalgamation of AI, Bloom’s taxonomy and 
critical thinking to support assessment pedagogy for self-directed learning. This 
paper identifies the gap in the current literature about reconceptualizing assessment 
pedagogy for developing higher-order thinking skills in a Gen AI higher education 
landscape. This paper presents a case of revisiting Bloom’s taxonomy, advocating 
the importance of AI fluency and assessment literacy for the development of critical 
thinking skills and self-directed learning.
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1  Introduction

Generative artificial intelligence (Gen AI), a subset of AI, has emerged as a front-
runner in creative tasks, revolutionizing various domains such as art, music, writ-
ing and design and showcasing its ability to generate original content across vari-
ous domains (Epstein & Hertzman, 2023), including education (Adiguzel, Kaya & 
Cansu, 2023). AI in education includes the use of AI technologies such as chatbots, 
robots, learning analytics dashboards, intelligent tutoring systems, adaptive learning 
systems, and automated assessment to support and improve the educational process. 
These technologies incorporate social, cultural, economic, and pedagogical dimen-
sions (Adiguzel et al., 2023; Chen et al., 2020; Selwyn, 2016). Gen AI impacts the 
creativity component of Krathwohl’s revised Bloom’s taxonomy by excelling in cre-
ative tasks, raising concerns about the authenticity and originality of AI-generated 
content (Michel-Villarreal et al., 2023).

While existing studies explore the use of Gen AI in education and its alignment 
with Bloom’s taxonomy, a critical gap remains in understanding how these tools can 
specifically enhance higher-order cognitive skills, such as evaluation and creation, to 
advance assessment pedagogy for self-directed learning (SDL). This study addresses 
this underexplored intersection to provide actionable insights for fostering critical 
thinking in artificial intelligence (AI)-driven education. This conceptual research 
study seeks to investigate the affordances of this amalgamation. It aims to reframe the 
higher cognitive levels of Bloom’s taxonomy to enhance critical thinking and self-
directed learning among students. This research aimed to explore the affordances of 
the amalgamation of AI, Bloom’s taxonomy and critical thinking to support assess-
ment pedagogy for self-directed learning.

The conceptual and theoretical frameworks are the fundamental concepts of AI, 
Bloom’s taxonomy, critical thinking, assessment pedagogy and self-directed learning 
grounded in social constructivism. This theoretical perspective emphasizes the social 
nature of learning, acknowledging that knowledge construction is a collaborative and 
interactive process shaped by cultural contexts and social interactions (Vygotsky, 1978).

Social constructivism posits that knowledge is co-constructed through social 
interactions, dialogue, and engagement with cultural tools and environments (Rannikmäe 
et  al., 2020; Vygotsky, 1978). This perspective is particularly relevant to the proposed 
integration of Gen AI, Bloom’s taxonomy, and critical thinking, as these elements serve as 
modern cultural tools that facilitate collaborative and interactive learning. The framework 
leverages Gen AI as a mediating artefact in self-directed learning, enabling students to 
interact with AI-generated content, evaluate its reliability, and refine their understanding 
through iterative feedback loops. By grounding this study in social constructivism, we 
underscore the importance of active engagement, peer interaction, and reflective dialogue 
in fostering critical thinking and self-directed learning. This theoretical lens also informs 
our methodology by emphasizing the iterative analysis of AI tools in relation to Bloom’s 
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taxonomy and higher-order thinking skills. Learning is not simply absorbing information 
but a dynamic process of making meaning and sense-building through collaborative 
activities, dialogue and reflection.

2 � Theoretical background

2.1 � Artificial intelligence

The history of AI development traces back to antiquity, with myths and literature 
written about artificial beings with intelligence. However, the modern field of AI 
began to take shape in the mid-twentieth century with significant milestones, as 
illustrated in Fig. 1.

The significant developments in AI can be laid out as follows:

The groundwork dates to the pre-1950s when Ada Lovelace proposed the idea of 
machines manipulating symbols (Hollings, Martin & Rice, 2018). Alan Turing 
introduced the concept of a universal machine, the Turing Machine (Muggleton, 
2014), and Warren McCulloch and Walter Pitts developed the first mathematical 
model of a neural network (Yaqub, 2018). The term "artificial intelligence" was 
coined at the Dartmouth Conference in 1956, where pioneers like John McCarthy 
and Marvin Minsky laid the foundation for AI research (McCarthy et  al., 2006). 
Notable developments include the invention of the perceptron, Lisp programming 
language and self-learning programs like Arthur Samuel’s checkers program. The 
1970 to 1980 period saw the rise of expert systems and neural networks, marked by 
reduced funding during the "AI Winter." Noteworthy advancements include Den-
dral (an expert system) and the reintroduction of the backpropagation algorithm 
(Lindsay et al., 1993).
The internet era from 1990 to 2000 fueled machine learning advancements, with 
milestones like IBM’s Deep Blue defeating Garry Kasparov in chess and Sony 
releasing AIBO, a robotic pet (De Cremer & Kasparov, 2021). IBM’s Watson 
winning Jeopardy! in 2011 (Ferrucci et al., 2013) and Google’s AlphaGo beat-

Fig. 1   The history of AI (Toosi et al., 2021)
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ing Lee Sedol in “Go” in 2016 (Koch, 2016) were significant achievements. 
While the first Generative Pre-trained Transformer GPT was released in 2018, the 
most significant release came in November 2021 when ChatGPT, using GTP-3, 
became available to the general user (Wu et  al., 2023). The 2020s witnessed a 
resurgence in AI interest with the successful application of machine learning to 
various domains. GPT-3 revolutionized natural language by putting Gen AI in the 
hands of a much larger group of people than ever before. Overall, AI has evolved 
from theoretical foundations to practical implementations, transitioning through 
periods of excitement, setbacks (AI winters), and resurgence driven by techno-
logical advancements and innovative applications.
Artificial intelligence (AI) is significantly impacting higher education assessment 
by challenging traditional evaluation methods and demanding that higher educa-
tion educators re-evaluate their approach to teaching and assessment (Rudolph 
et al., 2023; Sullivan, Kelly & McLaughlin, 2023).

2.2 � Background to Gen AI in higher education

The development of AI in the educational sphere shows a slow yet significant fusion 
of technological advancements with pedagogical methodologies (Donga, 2024; 
Haider, 2023). Initially, the role of AI within the academic domain was relegated 
to streamlining administrative operations and easing the digestion of complex data-
sets (Holmes et al., 2019). With technological progress, AI’s involvement escalated 
towards facilitating customized education approaches and adaptive instruction plat-
forms, aiming to address the requirements of students (Holmes et al., 2019). Intel-
ligent tutoring systems around the mid-2000s marked a new phase where these sys-
tems could mimic individualized human mentorship through student feedback and 
assistance (Lin, Huang & Lu, 2023). These developments laid the groundwork for 
today’s landscape featuring Gen AI within the higher education setting, where AI 
has rapidly gained traction in higher education, offering a range of applications for 
teaching, learning, assessment, and research purposes (Baytas & Ruediger, 2024).

The rise of Gen AI within higher education has ignited both enthusiasm and 
apprehension amongst scholars and specialists in this sector (Hodges & Ocak, 
2023). Generative AI has become part of tertiary education and a key aspect of ped-
agogical activities and considerations. Generative AI refers to large language mod-
els that can generate new information instead of only analyzing existing literature 
(Baidoo-Anu & Ansah, 2023; Hodges & Ocak, 2023). Generative AI can generate 
human-like responses to questions. This can include written text, graphic and audio 
responses from trained data (Brynjolfsson, Li & Raymond, 2023; Feuerriegel et al., 
2024). Examples of Gen AI include ChatGPT, Copilot, Gemini, Bart, Deepseek, and 
Dall-E, to name but a few. Generative AI has started and will continue transforming 
higher education concerning instructional methodologies and assessment (Hodges 
& Ocak, 2023; Parra & Chatterjee, 2024).

In higher education, the growth of Gen AI applications has introduced teach-
ing and learning but also raised concerns about how assessment looks within the 



Education and Information Technologies	

higher education environment (Smolansky, Cram, Raduescu & Zeivots, 2023). The 
development of Gen AI in higher education has transitioned from being a supportive 
tool for teaching and learning to a disruptive force that advocates for re-evaluating 
pedagogical and assessment practices. Gen AI requires educators to reconsider how 
students engage with information and how critical thinking is facilitated in an AI 
environment (Carvalho et  al., 2022). Despite concerns about students potentially 
misusing Gen AI for cheating, the focus is shifting towards recognizing the vast 
opportunities these tools bring to learning environments. Institutions are encouraged 
to engage in discussions about Gen AI literacy to ensure that students and faculty 
understand how to critically engage with these technologies while upholding aca-
demic integrity and ethical standards (Reiss, 2021).

In essence, the background of Gen AI in higher education showcases a transform-
ative potential that aims to optimize learning experiences, promote equity in educa-
tion access and revolutionize traditional teaching methods through personalized and 
adaptive approaches facilitated by AI technologies (Reiss, 2021; Vincent-Lancrin & 
Van der Vlies, 2020).

While Gen AI can be utilized as a tool to create content and adapt to an indi-
vidual student’s learning, it raises concerns about students’ academic integrity and 
in-depth knowledge on a specific topic (De Carvalho, 2023). It challenges our tra-
ditional view of learning and the traditional hierarchy of assessment in accordance 
with Bloom’s taxonomy.

The evolution of artificial intelligence, from its theoretical origins to its current 
applications in diverse fields, highlights its transformative potential in reshaping 
human interactions with technology. In higher education, AI has progressed from 
streamlining administrative tasks to becoming a disruptive force, requiring a fun-
damental rethinking of teaching and assessment practices. Generative AI, with its 
ability to produce human-like content, presents both opportunities and challenges 
for educators, particularly in fostering critical thinking and self-directed learning. 
This transition calls for the strategic integration of AI technologies with pedagogical 
frameworks, such as Bloom’s taxonomy, to prepare students for an AI-driven future.

2.3 � Bloom’s taxonomy, critical thinking and self‑directed learning

Bloom’s taxonomy, originally introduced in 1956, classified cognitive skills hierarchi-
cally into six levels: Knowledge, Comprehension, Application, Analysis, Synthesis, 
and Evaluation (Bloom, 1956; Forehand, 2010). In the 2002 revision by Krathwohl 
(2002), significant changes were made to reflect modern pedagogical needs. The 
revised taxonomy uses action-oriented verbs (e.g., Remembering, Understanding, 
Applying) and shifts ’Creating’ to the highest cognitive level, replacing ’Synthesis’ 
and positioning it above ’Evaluating.’ This restructuring emphasises innovation and 
originality as key educational goals, which are highly relevant in the context of Gen 
AI. Generative AI tools such as ChatGPT align well with this revision, as they facil-
itate tasks at higher-order levels like Creating and Evaluating. However, the integra-
tion of Gen AI into assessment practices requires a deeper exploration of how these 
categories can scaffold critical thinking and support students’ navigation of Bloom’s 
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revised hierarchy. Educators can use Bloom’s taxonomy to create learning objectives, 
curricula, and assessments that gradually focus on higher-order thinking skills to help 
students develop deeper comprehension and critical thinking skills. (Elsayed, 2023). 
These days, all educational settings use Gen AI tools (like the ChatGPT chatbot) to cre-
ate, design, innovate, compose, plan, formulate, generate, theorize, produce, develop, 
originate, arrange, and construct with a high degree of accuracy (Sinha et al., 2023), 
therefore, isn’t it time to revisit Bloom’s taxonomy once more to make sure that critical 
thinking and evaluation become part of any interaction with AI-generated content?

Critical thinking is “an individual thought process that begins with the intent to 
solve a problem or answer a question by examining different options and choosing the 
most suitable and logical one” (Alsaleh, 2020, p. 21). It is the ability to analyze, syn-
thesize and evaluate information or ideas to form well-reasoned judgments or decisions 
(Facione, 1990; Garrison, 1997). Critical thinking is essential for self-directed learning 
development as it empowers students to think independently, critically assess informa-
tion and develop intellectual autonomy.

Self-directed learning is a process through which individuals take responsibility 
for their learning journey. Self-directed learners actively set learning goals, identify 
resources, and devise strategies to achieve their objectives (Knowles, 1975). Such learn-
ing promotes autonomy, metacognition, and intrinsic motivation, empowering students 
to become independent and lifelong learners capable of adapting to changing envi-
ronments and acquiring knowledge beyond formal education. Within a self-directed 
assessment approach, assessment pedagogy encompasses a range of assessment meth-
ods, tools, and strategies that are used pedagogically to promote student learning. In the 
context of self-directed learning, assessment pedagogy is crucial in guiding and sup-
porting students’ self-assessment (Lubbe & Mentz, 2021).

In the context of education, social constructivism highlights the significance of 
active engagement, dialogue and reflection in the learning process (Vygotsky, 1978). 
Students can actively interact with Gen AI-driven educational tools, Bloom’s taxon-
omy-based assessments, and critical thinking activities in self-directed learning envi-
ronments. These interactions, both with peers and technology, can facilitate the co-
construction of knowledge, the development of higher-order thinking skills and the 
cultivation of self-directed learning skills.

Social constructivism recognizes that assessment pedagogy is about measuring 
achievements and supporting students’ growth and development. By integrating Gen 
AI, Bloom’s taxonomy and critical thinking into assessment practices, educators can 
create opportunities for active engagement and reflection throughout the learning 
process, thus enabling students to make informed decisions about their educational 
journey.

3 � Aim of this study

This research explores the affordances of the amalgamation of artificial intelligence, 
Bloom’s taxonomy and critical thinking to support assessment pedagogy for self-
directed learning.
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4 � Methods

According to van Wee and Banister (2016, p. 278), literature review papers “are 
often very helpful for researchers, as the reader gets an up-to-date and well-struc-
tured overview of the literature in a specific area, and the review adds value”. 
Through a comprehensive literature review design, existing scholarly work on AI, 
Bloom’s taxonomy, critical thinking and self-directed learning was analyzed and 
synthesized to provide a qualitative overview of the current literature. Beyond sum-
marizing scholarly work on AI, Bloom’s taxonomy, critical thinking and SDL, this 
paper integrates pieces of literature and highlights directions for future research 
(Gilson & Goldberg, 2015). This multidisciplinary approach allows us to draw con-
nections and explore the potential synergies between these distinct yet intercon-
nected concepts to broaden the scope of thinking (Cropanzano, 2009) and to provide 
a theoretical explanation for connected concepts (Jaakkola, 2020).

4.1 � Search methods

The methodology involved an extensive search of academic databases, research 
repositories and reputable sources to gather scholarly articles. Figure 2 outlines the 
literature search process.

Inclusion criteria were employed to select relevant literature that focuses on inte-
grating AI, Bloom’s taxonomy, critical thinking and self-directed learning within 
the higher education context. Table  1 provides a detailed overview of the query 
strings used to identify relevant publications in the literature search. Each query 
string reflects the study’s focus on integrating artificial intelligence, Bloom’s tax-
onomy, critical thinking, and self-directed learning within higher education assess-
ment. Including specific keywords ensured a targeted search, capturing publications 
that directly addressed the research objectives.

The inclusion and exclusion criteria listed in Table  2 were applied during the 
selection process. These criteria were designed to ensure that only peer-reviewed 
journal articles published in English and directly relevant to the study’s focus were 
included. The time frame was specifically chosen to capture articles published after 
the launch of ChatGPT in November 2022, reflecting the rapidly evolving role of 
generative AI in education.

Since ChatGPT was launched on 30 November 2022 by OpenAI (OpenAI, 
2022), only articles published between 30 November 2022 and 22 March 2024 
were included in this literature review. The launch of ChatGPT over two years 
ago illuminated the use of Gen AI in higher education. Only peer-reviewed jour-
nal articles were included, and journal reviews were excluded. Since this study 
has a distilled focus on higher education, only articles relevant to assessment 
within the higher education context were included. Lastly, only articles published 
in English were included. After applying the five criteria (Table 2) and after omit-
ting duplicated articles, a total of 24 articles were extracted and included in this 
comprehensive literature review (see Annexure A).
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Thematic analysis was conducted following the six-step framework Braun and 
Clarke (2006) outlined. First, the data familiarization stage involved thoroughly 
reading and re-reading the 24 selected articles to identify patterns and gain an in-
depth understanding of the content. Secondly, initial codes were generated using 
a deductive approach based on the study’s focus on generative AI, Bloom’s tax-
onomy, critical thinking, and self-directed learning. Key phrases, concepts, and 
recurring themes were highlighted manually and through qualitative data analysis 
software to ensure accuracy.

Third, these codes were grouped into broader themes by examining their rela-
tionships and identifying overarching patterns. For instance, themes related to 
AI literacy, assessment practices, and Bloom’s taxonomy’s higher-order cogni-
tive levels emerged. Fourth, themes were reviewed and refined to ensure internal 
coherence and external distinctiveness, discarding or merging themes that lacked 
sufficient evidence or clarity. Fifth, each theme was clearly defined and named, 
capturing its essence and relevance to the research questions.

Finally, the write-up integrated these themes into the results and discussion sec-
tions. This process was iterative and reflexive, ensuring the themes were grounded 
in the data and aligned with the study’s objectives. By following this transpar-
ent approach, the trustworthiness and replicability of the thematic analysis were 
enhanced. The results are presented in Table  3 below and will be subsequently 
presented.

Fig. 2   Literature search process
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5 � Results

This study critically reviews the literature on integrating Gen AI, particularly Chat-
GPT, with a central focus on exploring the affordances of the amalgamation of arti-
ficial intelligence, Bloom’s taxonomy and critical thinking to support assessment 
pedagogy for self-directed learning. The articles spanned across a variety of disci-
plines, including the healthcare and the education sector (Table 3).

From Table 3, it is evident that ChatGPT has the potential to not only generate 
an array of questions (Gamage et  al., 2023; Indran et  al., 2024; Nasution, 2023; 
Rudolph et  al., 2023; Ülkü, 2023) but is also capable of successfully answering 
questions at different cognitive levels in a variety of disciplines (Herrmann-Werner, 
Festl-Wietek, Holderried, Herschbach et  al. 2024; Nikolic et  al., 2023; Sallam & 
Al-Salahat, 2023; Sinha et  al., 2023; Ülkü, 2023). Zhai et  al. (2024) investigated 
whether Gen AI can outperform humans in solving cognitive-demanding science 
problems, revealing that AI models consistently outperformed students in the US 
National Assessment of Educational Progress science assessments. This finding 
prompts a re-evaluation of educational objectives in response to the potential of Gen 
AI surpassing human performance in cognitive tasks. Moreover, the study highlights 
the importance of developing advanced cognitive skills beyond basic knowledge 
acquisition to prepare students for an AI-driven future. Generative AI’s ability to 
solve authentic assessments emphasizes the importance of academic integrity and a 
reconceptualization of assessment practices in higher education instead of limiting 
educators’ role in tracking and policing unethical use.

The reviewed studies provide insights into how Gen AI can address certain lev-
els of Bloom’s taxonomy, particularly Remembering and Understanding, as demon-
strated in studies such as Nasution (2023) and Zaman et al. (2024). However, align-
ment with the proposed theoretical framework in this study is limited, particularly 
in addressing higher-order cognitive levels like Evaluating and Creating. For exam-
ple, Thanh, Vo, Nhat, Pham, et al. (2023) and Zhai et al. (2024) highlight Gen AI’s 
potential at the ’Create’ level but do not integrate this with the iterative feedback 
loop suggested by the social constructivist approach. Similarly, while several studies 
explore AI’s role in fostering critical thinking (e.g., Lo, 2023; Rudolph et al., 2023), 
they lack a comprehensive focus on how AI can scaffold self-directed learning 
through interactive engagement. These divergences underscore the need for a frame-
work that systematically integrates Gen AI into assessment pedagogy to enhance 
critical thinking and self-directed learning.

Table 2   Inclusion and exclusion criteria for publications

Criteria Description

Criteria 1 Search years 2022–11–30 to 2024–03–22
Criteria 2 Only include source types classified as journals
Criteria 3 Remove journal reviews
Criteria 4 Select only articles relevant to assessment in higher education
Criteria 5 Select only articles in English that have been published
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According to Thanh et al. (2023), assessments should have a more distilled focus 
on higher levels of Bloom’s taxonomy, specifically at the ‘Create’ level. Wang 
(2023) addressed the effectiveness and limitations of Gen AI, especially in the 
responses during laboratory work. Wang (2023) cautions against the overreliance on 
Gen AI for tasks that require high-order cognitive skills and emphasize the need for 
human intervention in specifying laboratory conditions, reading results, and criti-
cally reporting on those results. Javed, Nasir, Borit, Vanhée, et al. (2022), just like 
Wang (2023), highlighted the need for critical thinking. In the article of Bearman 
et al. (2023), the authors emphasize the importance of preparing students for an AI-
dominated world. They argue that education should impart knowledge and teach 
students to navigate the complexity of an unknown future. They further state that 
it is important to develop student agency, critical thinking and knowledge creation 
within an AI-dominated world where students should foster evaluative judgment 
and meaningful interactions with Gen AI systems. Lo (2023) discussed the bene-
fits of using ChatGPT as a scaffolding tool in education, focusing on using prompts 
to question and enhance students’ writing and research skills. However, Lo (2023) 
further clarifies that we should caution against letting AI replace critical thinking 
and original work, suggesting that future assessments should aim for higher cog-
nitive skills in Bloom’s taxonomy. Mosteanu (2022) and Maheshwari (2023) agree 
that Gen AI holds promise for enhancing the educational experience, particularly 
in the context of online teaching, but both university staff and students should be 
educated in the practical application of Gen AI in teaching and learning. Kiryakova 
and Angelova (2023) examined university staff’s perceptions of Gen AI, specifically 
ChatGPT. They illustrated that while a large portion of university staff may have 
limited knowledge, they should be cautioned against the misuse of Gen AI, particu-
larly in undermining academic integrity. Hence, AI fluency is needed among univer-
sity staff and students.

Studies such as Gamage et al. (2023) and Nasution (2023) underscore the utility 
of generative AI in automating assessment creation and fostering personalized learn-
ing experiences. However, Rudolph et al. (2023) and Wang (2023) highlight the lim-
itations of AI when addressing higher-order cognitive processes, such as evaluation 
and creation, raising concerns about its capacity to foster truly independent, critical 
thinkers. These opposing perspectives reflect an ongoing tension: while AI offers 
efficiency and scalability, its reliability in supporting the nuanced goals of higher 
education remains uncertain.

A significant gap emerges regarding AI in pedagogy. While Thanh et al. (2023) 
and Zhai et  al. (2024) emphasize the importance of targeting the higher levels of 
Bloom’s taxonomy, including evaluation and creation, there is little practical guid-
ance for educators on how to achieve this integration effectively. This gap is particu-
larly significant given the rapid pace of AI adoption in education. Without concrete 
frameworks and actionable strategies, educators are left navigating uncharted terri-
tory, which undermines the potential benefits of generative AI in advancing critical 
thinking and self-directed learning.

Another critical issue is the role of educators in managing AI-driven learn-
ing environments. While studies like Indran et al. (2023) and Zhang et al. (2023) 
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suggest that AI can alleviate educators’ workloads by automating routine tasks, 
Ülkü (2023) and Wang (2023) argue that these technologies introduce new chal-
lenges, such as the need to validate AI-generated outputs and address ethical con-
cerns about academic integrity. This contradiction points to an unresolved question: 
Does AI ultimately empower or burden educators in achieving their pedagogical 
goals? Furthermore, a recurring theme across the literature is the lack of a shared 
understanding of AI literacy. While Bearman et  al. (2023) and Lo (2023) advo-
cate equipping students with the skills to critically evaluate AI-generated con-
tent, the specific pedagogical strategies for fostering such evaluative judgment 
remain underexplored—this absence of clarity limits the development of scalable 
approaches to promoting critical thinking in AI-driven learning contexts. What 
is evident from Table  3 is that none of the articles in this comprehensive litera-
ture review made a case for harnessing the full potential of Gen AI and leveraging 
Bloom’s taxonomy for promoting critical thinking skills to support self-directed 
learning. Although several articles presented a case for utilizing Bloom’s taxonomy 
for higher-level question design, highlighting the need for developing critical think-
ing skills (Elsayed, 2023; Thanh et al., 2023; Zaman, Islam, Islam, & Sayed, 2024), 
we identified a lacuna regarding the need to revisit Bloom’s taxonomy in an AI-
dominated world.

6 � Discussion

Faculty in higher education often find it challenging to facilitate creativity of 
thought and critical thinking (Halupa, 2021). Since the 1950s, Bloom’s taxonomy 
levels have often been depicted as a stairway, leading educators to support students 
to climb to a higher level (Forehand, 2010). The “climbing” aspect of Bloom’s tax-
onomy may lead to misinterpretation to the extent that the development of higher-
order thinking skills is seen as a linear process (climbing up and not necessarily up 
and down). According to Halupa (2021), it can be challenging to design pertinent, 
authentic assessments that demand that students demonstrate mastery of higher-
order thinking skills. In an AI-driven higher education context, with Gen AI being 
capable of successfully designing, constructing, developing and formulating, the 
development of critical thinking skills is crucial.

Since Gen AI can be used to answer an array of assessment questions on all cog-
nitive levels, human intervention and critical analysis are needed for all content cre-
ated by Gen AI. Due to the verisimilitude of Gen AI responses, assessment should 
not only focus on remembering and understanding but also foster the ability to ana-
lyze and evaluate these responses. This engagement with AI-generated responses 
fosters ethical and critical reasoning (Bearman et al., 2023), ultimately contributing 
to the development of SDL (Loeng, 2020). The twenty-first century requires indi-
viduals to have critical thinking and self-directed learning skills (Wasyilah, Yusri-
zal, & Suhrawardi, 2021). Self-directed learning involves individuals taking charge 
of their learning process, planning and executing activities to enhance knowledge 
and skills (Knowles, 1975). This fosters independence and encourages students to 
think critically by analyzing information, evaluating evidence and problem-solving 
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(Loeng, 2020). Implementing assessment as a pedagogical practice enables the stu-
dent to critically evaluate and analyze information through self- and peer assessment 
(Lubbe & Mentz, 2021). Generative AI is a tool that can be used to scaffold stu-
dents’ learning during the assessment process (Lo, 2023), hence playing a positive 
role in assessment pedagogy.

Revisiting Bloom’s taxonomy, especially the evaluation and creativity levels, 
can help educators develop better assessments that encourage critical thinking 
and support students in becoming independent learners. With Gen AI’s capac-
ity to operate across all levels of Bloom’s taxonomy, educators need to evaluate 
what they want their students to learn. Since Gen AI can create, students should 
be guided and supported in evaluating and analyzing AI-created text in order to 
evaluate its reliability and trustworthiness. Therefore, Gen AI’s capacity to oper-
ate across Bloom’s taxonomy levels presents an opportunity to enhance students’ 
engagement with material in more analytical and creative ways, which are essen-
tial for critical thinking and self-directed learning. Critical thinking, as facilitated 
through the interaction with AI-generated content, requires students not only to 
engage with but also to scrutinize and challenge the AI-generated information. 
This process is vital in cultivating independent self-directed students who can nav-
igate the complexities of a technologically advanced world. Revisiting Bloom’s 
taxonomy to place evaluate at the top is grounded in its critical role in foster-
ing higher-order thinking, particularly in an AI-driven educational landscape (see 
Fig. 3). Studies such as Thanh et al. (2023) and Lo (2023) emphasize the increas-
ing importance of critical evaluation when engaging with AI-generated content. 
Krathwohl’s (2002) revision highlights the cyclical relationship between evaluate 
and create, suggesting that evaluating content often informs and enhances crea-
tive processes. This reordering also emphasizes the dynamic interplay between 
evaluating and creating, which is particularly relevant in an AI-driven educational 
context where students must not only generate content but also critically assess 
its validity, relevance, and ethical implications. There should be a constant move-
ment between all levels of Bloom’s taxonomy and even more so between evaluate 
and create as students’ ability to ask the right questions (creating prompts) and 
evaluating the results will influence not only the quality of the responses but also 
students’ evaluation skills. As illustrated in Fig. 3, there should be a feedback loop 
between ‘evaluate’ and ‘create’. This adjustment reflects the growing importance 
of evaluative skills in an AI-integrated educational landscape. Rather than view-
ing Bloom’s taxonomy as a linear progression. This calls for encouraging students 
to continually revisit earlier stages as they refine their understanding and output. 
Empirical findings from Gamage et al. (2023) and Wang (2023) also suggest that 
tasks requiring critical evaluation lead to deeper learning and improved student 
autonomy, further validating this proposed adjustment.

In adapting our approach to assessment and focusing on students’ critical think-
ing, it can be argued that Gen AI can play a supportive role for self-directed learn-
ing. With students taking control of their own education, generating AI-responses 
and evaluating those responses, students not only learn how to use AI but evaluate 
the responses in a self-directed manner.
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7 � Practical recommendations for educators

In proposing a revision of Bloom’s taxonomy in an AI-integrated educational con-
text, some recommendations for educators may include the following:

a)	 Integrate AI evaluation as a skill
	   Educators should design tasks that require students to critically evaluate AI-

generated content before applying or revising it. For example, in a literature 
course, students could use ChatGPT to generate a thematic analysis of a novel but 
would need to evaluate the accuracy, relevance, and biases of the AI’s response 
before incorporating it into their final analysis. This fosters critical thinking by 
requiring students to assess the quality and reliability of AI outputs.

b)	 Scaffold AI across Blooms taxonomy
	   Assignments should guide students through all levels of the revised taxonomy, 

moving between lower-order and higher-order skills. For instance, in a history 
class, students could start by using AI to summarise key events (understand), 
analyze the causes and effects of those events (analyze), evaluate the AI-generated 
analysis for biases or inaccuracies (evaluate), and finally form an argument.

c)	 Promote ethical AI engagement
	   Educators should incorporate discussions and activities that encourage the ethi-

cal use of AI. For example, students could be tasked with generating a research 
question, using AI to find initial sources, and evaluating those sources for cred-
ibility and ethical implications before creating their own annotated bibliography 
or research proposal.

Fig. 3   Bloom’s taxonomy in an AI-driven higher education context
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d)	 Promote collaborative evaluation activities
	   Encourage peer collaboration where students evaluate each other’s use of AI 

tools and outputs. For example, in a business class, teams could design a market-
ing plan using AI and then present and critique each other’s strategies to refine 
their evaluation of the generated material.

e)	 Revise assessment practices
	   Assessments should focus not only on the output but also on the process, par-

ticularly students’ ability to evaluate and refine AI-generated content. Rubrics 
should include criteria for evaluating the appropriateness, reliability, and original-
ity of AI-assisted work with content knowledge.

f)	 Encourage reflective practice
	   Incorporate reflective writing or oral presentations where students discuss their 

process of using AI, the challenges they faced, and how they addressed issues of 
accuracy, bias, or creativity.

8 � Limitations

This study provides valuable insights into the integration of generative AI, Bloom’s 
taxonomy, and critical thinking in higher education but has several limitations. As a 
conceptual research study based on a systematic literature review, it does not include 
empirical data or classroom-based experiments, meaning the proposed framework 
for revising Bloom’s taxonomy remains theoretical and untested in practice. The 
literature reviewed is limited to English-language publications indexed in Scopus 
and Web of Science, which may exclude relevant findings from non-English sources 
or other academic repositories, reducing the global applicability of the conclusions. 
Additionally, the focus is confined to higher education, leaving out other educational 
contexts such as secondary schools, vocational training, and informal learning envi-
ronments, where the dynamics of AI integration may differ. Furthermore, given the 
rapid pace of advancements in generative AI, the findings of this study may require 
updates as the technology evolves and its applications in education expand.

9 � Conclusion

The potential of Gen AI to transform educational assessment is evident, offering 
opportunities to enhance both teaching and learning experiences. By aligning assess-
ment practices with the capabilities of Gen AI, lecturers can effectively promote criti-
cal thinking skills and prepare students for the complexities of the modern world. 
However, this transformation requires careful consideration of the pedagogical, ethical 
and cognitive implications of integrating AI into educational frameworks. The future 
of education with Gen AI promises to enhance cognitive skills and foster a generation 
of students who evaluate and use Gen AI. In an era where Gen AI tools are readily 
available and used across educational settings to create, design, invent, compose, plan, 
formulate, generate, hypothesize, produce, develop, arrange and construct with a great 
level of accuracy and reliability, revisiting Bloom’s taxonomy is crucial.
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The findings benefit educators seeking to design more effective and student-
centric assessment practices, ultimately striving to enhance self-directed learning 
in an era of rapid technological advancement. This research opens several avenues 
for future exploration. Empirical studies are needed to test the proposed reframing 
of Bloom’s taxonomy in real-world educational settings, evaluating its impact on 
critical thinking and self-directed learning. Additionally, longitudinal research could 
examine how generative AI influences students’ ability to navigate higher-order cog-
nitive tasks over time. Investigating the scalability of this framework across diverse 
educational contexts, including secondary education and vocational training, would 
also provide valuable insights. Lastly, this paper stresses the importance of creating 
assessments on higher-order cognitive skills and supporting students in navigating 
Bloom’s taxonomy levels to cultivate critical thinking for self-directed learning.
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