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Abstract
Creativity is undergoing significant transformation with the growing adoption of AI-powered text 
generation tools like ChatGPT. Nowadays, teachers are faced with pseudo-creativity scenarios 
where students can use AI to produce texts of various kinds and present them as if they were their 
own. To envision the future of creativity in the AI era, it is important to reflect on what creativity 
was like in the pre-ChatGPT era, what aspects of creativity might be affected in the AI era, and 
whether AI can compete with humans in demonstrating unprompted playful language use even in 
a mundane ordinary task. In this paper, I revisited a past pedagogical task employed with students 
in the pre-ChatGPT era and compared their behaviour with ChatGPT’s performance. The task 
involves filling in a missing line in partially incomplete texts and reflecting on the process involved. 
The findings show that although ChatGPT’s responses could mimic students’ responses regarding 
exploratory creativity, the ability to demonstrate unprompted transformational creativity (a higher 
form of creativity) is observed only in human responses. Despite producing similar outcomes, the 
processes underlying students’ responses differ, shaped by their unique personal, socio-cultural 
and emotional experiences and different thinking styles. While both students and ChatGPT show 
cognitive fixation at an individual level, students as a group display a variety of thinking styles, 
reflecting collective diversity. Improper use of AI tools such as ChatGPT can result in collective 
novelty decay and deprive us of valuable cognitive opportunities to reflect on, draw from, and 
reshape our personal, emotional and socio-cultural experiences and to engage in unprompted 
creativity when performing a language task. 
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1  Introduction: Creativity in the AI Era 

The increasing use of AI-powered text generation tools, such as ChatGPT (Chat Generative Pre-trained 
Transformer), has raised concerns about creativity in education and reignited discussions about the nature 
of creativity (Carvalhais & Ribeiro, 2023). Students can now use AI to produce various texts, presenting 
them as original work (e.g., Vinchon et al., 2023). This development poses a significant threat to the 
traditional view of creativity as a uniquely human ability and a key educational objective. Researchers 
have questioned whether ChatGPT and other AI tools can be used to genuinely mimic human creativity 
(e.g., Giannuzzo, 2023; Hutson & Schnellmann, 2023). Scholars and educators have called for the 
adoption of alternative models of creativity that integrate AI with humans. Before we embrace alternative 
models of creativity for education, including language education, and gaze into the future, it is important 
to look back at what we know about creativity, what creativity was like in the pre-AI/ChatGPT era, and 
what aspects of creativity might be affected with the increasing use of AI.

2  Conceptualization of Creativity 

The meaning of creativity as the ability to produce new valuable ideas is widely adopted in various 
discussions. To fully understand creativity and its future in the AI era, in addition to product features, 
we must investigate the processes, strategies, and thinking types that individuals use during production 
and how these processes might be affected. Product and process are “two key constructs that must be 
understood before human and artificial creativity can be reconciled and perhaps integrated.” (Cropley et 
al., 2022, p. 22).

Boden’s (2001) model, widely adopted in studies of AI creativity (see Lamers, 2023), identified three 
creative thinking types: exploratory (exploring all possibilities within the current conceptual space or a 
set of rules), combinational (making unusual connections between unrelated ideas) and transformational 
(changing the rules of the current conceptual space to produce new ideas). Researchers have shown that 
although AI can outperform humans in exploratory creativity, it is currently difficult for AI to achieve 
combinational and transformational creativity, which is regarded as a higher form of creativity (e.g. 
Lamers, 2023). 

The search for a new, valuable idea, using exploratory thinking, involves exploring all the possibilities 
within a conceptual space using existing rules (Boden, 2001). Unlike AI, humans have limited capacity, 
time, and effort to search for all the possibilities, especially when the search conceptual space is large 
and has many possibilities. Such conditions lead to using simple cognitive shortcuts or strategies known 
as heuristics. Heuristics can be divided into two major categories: general heuristics and creativity 
heuristics (e.g., see Tin, 2022). General heuristics are simple cognitive strategies people use consciously 
or unconsciously, ignoring part of the information to make decisions quickly, frugally, or accurately. 
Examples are making a choice based on familiarity and choosing the first alternative that comes to mind 
(Gigerenzer & Gaissmaier, 2011). Creativity heuristics, on the other hand, refer to transformational 
strategies used to produce new valuable ideas, assisting individuals with jumping to a new conceptual 
space by directing a search among the unfamiliar while avoiding a search among the familiar (e.g., 
Yilmaz et al., 2010). Examples of creativity heuristics are “do the opposite,” “make the familiar strange,” 
“investigate paradoxes”, and “use constraints (limitations and rules)” (e.g., see Tin, 2022; Tromp, 2022).

3 Studies Comparing AI and Human Creativity

Studies have compared AI and humans in areas such as divergent thinking (e.g., Gilhooly, 2024; Koivisto 
& Grassini, 2023), combinational creativity (e.g., Chen et al., 2023), and writing stories and poems (e.g., 
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Begus, 2023; Hutson & Schnellmann, 2023). These studies have shown both strengths and limitations of 
AI. While AI can compete with average humans, some humans outperform AI (e.g., Koivisto & Grassini, 
2023). AI can produce “original and effective” outputs but lacks several features of human creativity 
(Runco, 2023, p. 1). AI-generated texts offer “less imaginative scenarios and rhetoric than human-
authored texts” (Begus, 2023, p. 1) and use “superficial and trivial language” (Hutson & Schnellmann, 
2023, p. 9). 

Although these findings reassure us that humans can still outperform AI, a significant concern for 
educators and language educators is that AI can mimic various writing styles and often perform better 
than average humans. While AI may not match the highest levels of creativity, it is challenging to 
distinguish AI from humans at the lower or average levels. Farina et al. (2024, p. 10) noted that students 
can use AI to “produce texts that seem competent enough to satisfy lecturers without making an original 
contribution to the discipline.” This situation can lead to pseudo-creativity in educational contexts where 
assessments are based on unsupervised written texts. Proposals have been made to legitimatise AI use 
or adopt an AI-human collaborative model. Amidst these changes, considering how creativity will be 
affected if the traditional view of pre-AI creativity as human ability is abandoned is important. 

Many creativity studies comparing AI and humans have focused on product creativity. Although 
AI outputs may reflect aspects of product creativity (novel and valuable products), Runco (2023, p. 
1) argued that “products say little about the underlying process” and that the creative process used by 
humans may be impossible for AI to imitate. More research is needed to identify the “several things that 
characterize human creativity” (Runco, 2023, p. 1), especially process creativity, and how it might be 
affected in the AI era. 

Many creativity studies comparing AI and humans have used tasks focusing on prompt-directed 
creativity. For example, in a study by Chen et al. (2023), participants, including novice designers and 
AI, were prompted to use combinational creativity based on specific textual descriptions (e.g., “Design 
a green clock in the shape of a pentagon”). Although AI can produce virtually any combination of 
ideas when prompted, this does not constitute combinational creativity. To demonstrate combinational 
creativity, “systems must find interesting combinations of concepts themselves based on similarities of 
their inherent conceptual features, instead of producing combinations for which they were explicitly 
prompted by a human” (Lamers, 2023, p. 331). Researchers have noted that humans can demonstrate 
creativity and creative language use even in ordinary contexts (e.g., Carter, 2004) and mundane, 
pedagogical activities that teachers do not frame as fun and playful (e.g., Pomerantz & Bell, 2007). This 
raises the question of whether AI can compete with humans and demonstrate unprompted and higher 
levels of creativity without explicit solicitation and what can happen to unprompted creativity with the 
increasing use of AI.

4  A Study Comparing Humans (pre-AI) and AI in an Unprompted Creative 
Language Task

To help understand the future of creativity in the AI era and, in particular, what aspects of human 
creativity may be affected by the increasing use of AI tools such as ChatGPT, it is important to revisit 
what creativity was like in the pre-AI/ChatGPT era. In this section, I engaged in a pedagogical excavation 
of my past experience concerning students’ performance in an unprompted creative task I employed in 
the pre-ChatGPT era in 2015. This human data was compared with the AI performance in 2023 of the 
same language task (filling in partially incomplete acrostics and writing reflection notes concerning the 
process involved).
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4.1 Materials and methods: The partially completed acrostic task 

The acrostic, a widely used poetic form, imposes two explicit constraints: the formal rule (each line must 
start with a letter of the key word) and the semantic rule (the entire poem must be about the key word). 
Additionally, there is a constructional constraint. The type of language constructions (e.g., noun phrases, 
prepositional clauses) used in each line is not predetermined but emerges as the language user creates the 
acrostic within these constraints. 

The acrostic task is selected in the study as the task’s internal features (constraints of various kinds) 
can facilitate creativity and help us observe creative behaviour. Acrostics provide opportunities for 
playful language use, exercising freedom within several constraints: semantic, formal, and constructional. 
Task constraints have been proposed as enabling creativity (e.g., see Tin, 2011, 2024; Tromp, 2022). 

In the study, the acrostic task is presented as an ordinary, mundane, gap-filling task without explicit 
instructions to be creative. Language users are presented with partially completed acrostics on HOPE 
and MOTHER and must fill in the missing ‘E’ line (see Appendix 1). This task allows for constructional 
combinational creativity and exploratory thinking, essential skills for creativity, within the constraints of 
the acrostic. Users must find constructions starting with a specific letter (e.g., ‘E’) and combine the ‘E’ 
line with other given lines while meeting the semantic requirement that the poem is about the key word. 
The task design also provides an opportunity to observe unprompted language creativity.

In this context, language creativity is defined as the ability to insert a new, valuable idea into the 
missing line using familiar language in an unexpected but appropriate way, deviating from a frequent, 
expected pattern used by most of a specific community. Such deviation and unexpectedness are crucial 
features that make texts creative, making them stand out. The term violation-based salience (e.g., Schmid 
& Günther, 2016; Tin, 2022, 2024) refers to the unexpected yet meaningful use of language that draws 
attention by breaking norms or expected patterns. In contrast, confirmation-based salience refers to 
linguistic items frequently used and expected within a particular construction (e.g., Tin, 2022, 2024).

The task used here is an ordinary, mundane task (filling in a missing line), though it belongs to 
a creative genre (poetry). The instructions do not explicitly ask participants to be playful or produce 
original ideas. Although the acrostic task does not represent broader contexts of creativity and 
language learning tasks, the task design helps us understand whether AI can compete with humans and 
demonstrate unprompted and higher levels of creativity without explicit solicitation in a situation with 
high task constraints.

The human data in this study were collected in 2015 from 18 postgraduate language teacher education 
students. The task required students not only to fill in blanks in six incomplete acrostics about HOPE 
and MOTHER but also to reflect on the process involved (see Appendix 1). Students in the previous 
year wrote the acrostics used. All blanks started with the letter ‘E.’ The task was provided in a sealed 
envelope, to be opened only when ready to write and reflect at home. The acrostics and reflection spaces 
were presented on A4 paper, with limited reflection space. Although students were told they could write 
more than a page, they all tried to fit their ideas into the limited space. The reflection notes were not more 
than 60 words. They were allowed to use various external resources (e.g., online) and were instructed to 
report these in their process notes. Their performance was not formally assessed. Based on the lack of AI 
references in the reflection notes and the pre-ChatGPT timing, it can be assumed that students’ responses 
were written without AI assistance. Students were proficient users of English. They were familiar with 
acrostics and had previously produced acrostics. 

I then imitated an AI scenario many teachers nowadays face with the possibility of students asking 
AI to do unsupervised, out-of-class pedagogic tasks. To see the outcome if AI/ChatGPT were instructed 
to perform the task, in October 2023, the exact instructions given to students in 2015 were provided to 
ChatGPT along with the incomplete acrostic. For example, the instruction given to ChatGPT was: “Please 
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fill in the blank for the following incomplete acrostic (HOPE). Reflect on the process you go through. 
Here is the Only Possible E... .” ChatGPT returned the completed acrostic but initially did not include 
reflection notes (see Appendix 2). A second prompt was provided: “Please reflect on the process you 
go through in coming up with the above.” ChatGPT then generated a process note with subheadings, 
which was rather lengthy. ChatGPT was instructed to limit its response to 60 words in Prompt 3 to 
match the human-generated reflections, which were constrained in length. For subsequent acrostics, both 
instructions (to fill in the blank and reflect on the process) were given in one prompt. ChatGPT produced 
the reflection notes without further prompting, demonstrating its ability to understand and adapt to the 
task requirements after a few attempts (e.g., Ray, 2023).

The study compares ChatGPT and humans regarding their written products and reflection notes. 
The comparison addresses: (1) To what extent can ChatGPT mimic human behaviour in producing new, 
valuable ideas and creative language even without explicit prompts? (2) What processes are reported to 
be used by humans and AI to generate ideas? A central goal underlying these comparisons is to foresee 
what aspects of creativity (in particular unprompted creativity and processes involved in creativity) might 
be affected if AI were to be used in the future.

5  Results: Comparing Human and AI Performance

A qualitative content analysis (e.g., Selvi, 2019) was used to analyze the data. A reiterative data-driven 
analysis led to the formulation of some initial codes and themes, which were later modified and re-
interpreted, referring to the creativity literature. Comparisons between and within individual cases 
(students and ChatGPT) were made to make sense of the data. The following sections report the findings 
and further discuss the data analysis used.

5.1 A comparison between ChatGPT-generated and students-generated texts

Table 1 summarizes the texts generated by students and ChatGPT, completing the missing E lines and 
the researcher’s comments on these texts. The students’ responses for each acrostic are also described in 
token frequency (i.e., the total number of students who produced the response) and type frequency (the 
total number of varied reactions). The number given after each response in Table 1 refers to the number 
of students who gave that choice (token frequency). Some acrostics have missing cases. 

The comparison examines the texts regarding form-related (e.g., noun, verb, single-word, multi-
word units) and semantic-related properties (e.g., abstract or concrete ideas). Based on these properties, 
confirmation-based and violation-based salience is identified among students’ responses for each acrostic. 
Confirmation-based salience refers to the form and meaning expressed by most students (expected 
patterns among a specific community). In contrast, violation-based salience refers to the deviant case 
that differs from the majority and stands out as an unexpected, appropriate form or meaning. Violation-
based salience can be viewed as a form of creativity (especially transformational creativity) if creativity 
is the ability to produce new, unexpected but valuable ideas. Responses that vary but are inappropriate 
are not counted as violation-based salience. ChatGPT’s responses are then categorized as confirmation- 
or violation-based. This analysis addresses the question: To what extent can ChatGPT mimic human 
behavior in producing new, valuable ideas and creative language (measured in violation-based salient 
meaning and form) even when unprompted? 
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The comparison (Table 1) shows that ChatGPT’s choices imitate most students’ choices in form and 
meaning. For example, in Acrostic 4, the most frequent meaning for both students and ChatGPT is 
related to the notion of time (“moment,” “everything,” “end of,” “destiny,” “chance,” “eternity”). 
This choice seems to be primed by the preceding word “until,” usually followed by an idea related to 
time. Similarly, in Acrostic 1, all 18 students and ChatGPT fill the slot with one word (noun), the most 
expected confirmation-based salient form to fill the slot. 

Some human responses appropriately deviate from the majority’s preferred choices, making them 
stand out as violation-based salient responses. This behavior resembles transformational creativity 
(Boden, 2001), a higher form of creativity that transforms the commonly shared conceptual space. 
Instances of this transformational creativity are found in Acrostics 1, 2, and 3, all created by the same 
student, Nick (pseudonym). First, in Acrostic 1, words selected by almost all students and ChatGPT are 
abstract nouns (e.g., “emotion,” “expectation,” “enthusiasm”) while Nick’s selection (“envelope”) is a 
concrete noun, thus standing out as violation-based salient meaning (unusual but still appropriate). Hope 
is depicted as holding an envelope hoping it contains a positive message. Similarly, in Acrostic 2, while 
most students and ChatGPT are attracted to filling the slot with one word (noun) related to movement 
(e.g. “entrance,” “exit,” “escape”), “earthly answer” selected by Nick seems the most violation-based 
salient choice due to its unusual but appropriate collocation and meaning. For Acrostic 3, the word “eggs” 
chosen by Nick appears to be the most semantically deviant, while the majority are attracted to selecting 
abstract qualities of mothers (e.g., “empathy”, “elegance”) or “eyes” (a word highly associated with the 
surrounding text “reading”). The selection of “eggs” (a food-related item) stands out as an amusing and 
appropriate depiction of the mother, not as a person of abstract qualities but as a food source.

Although ChatGPT’s responses could mimic students’ responses in terms of exploratory creativity to 
some extent (i.e. exploring ideas within the given conceptual space, such as generating words that begin 
with E), the ability to demonstrate unprompted transformational creativity is observed only in human 
responses. 

5.2 A comparison between ChatGPT-generated and students-generated reflection notes

This section compares the reflection notes written by students and ChatGPT in response to the prompt 
“Reflect on the process you go through.” It identifies various strategies used and resources referenced. 
The comparison addresses the question: What processes are reported to be used by humans and AI to 
generate ideas? The analysis includes both between-group and within-group comparisons. The between-
group comparison explores the similarities and differences between the reflection notes of students and 
ChatGPT. The within-group comparison examines the differences and similarities within the approaches 
of three selected students (pre-AI) and the AI/ChatGPT in solving all six acrostic tasks. The analysis 
investigates whether students’ behaviors are similar to or different from those of ChatGPT at the 
individual and group levels.

5.2.1 Use of socio-cultural, metaphorical, and personal experiences

First, while human reflection notes include rich socio-cultural details, ChatGPT’s reflection notes (see 
Table 2) are general and devoid of such information. For example, in Acrostic 6, Eddy chooses “each 
one deserves a handful of (Rose)” and makes references to “Mother’s Day” (a specific cultural context), 
where people give flowers to their mothers (“Mother’s Day is full of flowers, although roses are less 
popular. They still represent a kind of love.”). However, in Acrostic 6, ChatGPT, which chooses “every 
mother is a”, compares a mother with a rose in general terms, and the reasons given are rather general 
(“every mother is unique and beautiful in her way, just like a rose”).
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Table 2
ChatGPT’s Process Notes and Choices 

Second, human thinking is more metaphorical than ChatGPT. For Acrostic 6, the response selected by 
Melanie (“each mother is like”) is similar to ChatGPT’s choice (“every mother is a”). However, the 
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reasons given are different. While ChatGPT uses the word “Rose” in a literal sense, comparing a mother 
to a flower, Melanie uses “Rose” in a metaphorical sense, referring to a character featured in the movie 
“Titanic” (“I followed the simile pattern of the second line and associate the character ‘Rose’ in the 
movie with a figure of mother.”). 

Despite being similar in their choices (products), students’ processes (how they arrive at the same 
product) are unique and different as they vary in their personal experiences. For example, in Acrostic 4, 
most students (7) choose “everything is.” The reasons given vary (see Table 3). 

Table 3
Same Products but Different Processes in Human Language Use

As seen in Table 3, Kate and Ben give a similar reason (“everything is” collocates with “right for you”). 
Irene talks about a cultural context (an old saying in China). Tara and Nick give extra personal details 
that prompt and justify their choices, though not reflected in their final products. On the other hand, Sue 
and Tina engage in meta-task commentary, commenting on the task, their behavior, or their difficulty. 
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As human thinking is personal and specific, the key word seems to affect their process. HOPE, an 
abstract topic, seems to generate less personal experience. In contrast, MOTHER, a personal topic to 
which all students could relate, evokes more personal experiences when finding words to fill the slot. 
For example, Eddy talks about personal experiences in MOTHER acrostics (Acrostics 3, 4, 5), while no 
personal experiences are mentioned in HOPE acrostics (Acrostics 1, 2) (see Table 4). 

Table 4
Eddy’s Process Notes and Choices Made (The Effect of Topics on the Process)

In contrast, ChatGPT’s reflection notes, as seen in Table 2, remain the same regardless of the type of 
topic.

5.2.2 Use of heuristics: General and creative heuristics

Common strategies reported by ChatGPT and students include using the key word and the linguistic 
context to generate ideas. Besides these strategies sanctioned by task constraints, humans report using 
other heuristics or cognitive shortcuts to complete the task. Unlike AI, human has a limited capacity to 
explore all the possibilities, and this leads to the use of various general or creative cognitive shortcuts 
and strategies such as expansion, reverting the situation or thinking about the opposite scenario, using the 
immediate physical, social and emotional context, using the take-the-first heuristic (i.e., selecting the first 
word that comes to their mind) and so on.

One common heuristic is expansion: adding a word to their original choice to meet the requirement 
of the acrostic task (the need to start the line with E). For example, Melanie, who chooses “every destiny 
comes” for Acrostic 4, explains how “every” is added to “destiny” to meet the requirement of the acrostic 
task as follows:

This one is the hardest as I did it last. I ran out of ideas. I needed a subject and a verb, and directly 
decided ‘comes’ as the verb since it suits the following line. Then, I found ‘destiny’ matching, so I 
just added ‘every’ to deal with the ‘e’! (Melanie, Acrostic 4)

Reverting the situation (or “doing the opposite”) is another strategy students use to complete the task. For 
example, Tom devises “exit” for Acrostic 2 by considering the opposite scenario (what happens when we 
lose hope?). He then uses that opposite case to talk about hope:
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These words have created some constraints to look for the word. Probably a noun. ‘only’ is the 
key word. So I tried to find a noun that is related to hope and it must be something unique. Then I 
thought when we lose hope, we can’t find the direction to the future. Conversely, if we have hope, 
we can find the way out. That’s an exit. (Tom, Acrostic 2)

The immediate physical, social, and emotional context in which humans do the task also affects their 
thinking. Humans’ self-reflection is “inward-expressive,” expressing “something about the creator” 
(Giannuzzo, 2023, p. 58). Kate’s first choice in Acrostic 1 is “envelope,” and this is influenced by the task 
where the instruction is given on an A4 paper in a sealed envelope (i.e. the immediate physical context). 
Her final choice (“energy”) is driven by her immediate social and emotional context (feeling stressed 
about the assignment). Her reflection expresses something about her immediate physical and emotional 
context:

Firstly I thought of ‘envelop’ because of the task 😊 Then, I feel recent days I’m very stressful 
about the assignment, I really need some emotion. When I’m writing, I suddenly think of 
‘positive energy’ is a perfect match. (Kate, Acrostic 1).

Another strategy students use is the take-the-first heuristic (i.e., selecting the first word that comes to 
their mind). Unlike ChatGPT, humans could not consistently articulate how they get ideas for the missing 
E line. Some words just come up probably due to the confirmation-based salient effect (i.e., those words 
appear frequently in daily usage). This could be found in Tania’s reflection notes for Acrostic 1:

Hmm what starts with E? Emotion! Done! Why did I think emotion? Not sure. Maybe because I 
wrote something similar in the last forum? Just checked, actually I didn’t but maybe was thinking 
it. Hope can be an emotion! (Tania, Acrostic 1)

5.2.3 Use of cognitive fixation tendency

When faced with a new problem, individuals often rely on familiar routines to find a solution (e.g., 
solving all six acrostics in a similar way) – a phenomenon known as cognitive fixation tendency (e.g., see 
Tin, 2011). This section analyses the behaviours of ChatGPT and three students (Ben, Tina, and Nick) to 
assess whether they exhibit cognitive fixation tendencies by consistently using similar thinking styles for 
all six acrostics.

ChatGPT’s cognitive fixation is evident in its reflection notes (see Table 2). Its approach is consistent 
across all acrostics, indicating a formulaic algorithm. ChatGPT reports using logical, ordered thinking, 
following an identical procedure for each acrostic. ChatGPT reports brainstorming words that start 
with ‘E’, align with the acrostic theme, and fit the context. This strategy, dictated by the explicit rules 
of acrostics, shows that ChatGPT’s reflection notes adhere strictly to these rules without breaking or 
transforming them. Its approach is straightforward, linear, and “public-oriented,” responding “in the best 
possible way” to what is explicitly required by the task (Giannuzzo, 2023, p. 58).

The reflection notes from Nick, Ben, and Tina (see Table 5) show that, like ChatGPT, they exhibit 
cognitive fixation tendencies by using similar thinking styles for all six acrostics. Ben mainly draws 
on linguistic contexts and collocations, while Tina is fixated on task nature and idea quality. Nick’s 
prominent processes involve drawing on socio-cultural and personal experiences.
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Table 5
Reflection Notes and Choices of Three Selected Students
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Although both students and ChatGPT exhibit cognitive fixation at the individual level, students 
collectively demonstrate diverse thinking styles or collective diversity. Unlike ChatGPT, students’ 
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process notes are not dictated by the explicit rules inherent in the acrostic task. Ben’s preferred style 
draws on linguistic contexts and collocations, Tina focuses on task nature and idea quality, and Nick 
manipulates personal and socio-cultural experiences. This collective diversity, or “collective novelty” 
(Doshi & Hauser, 2023, p. 1), highlights the unique approaches of human thinkers. 

To summarize, the comparison of reflection notes shows that while ChatGPT’s explanation of how 
it generates ideas is general, human thinking is more specific and detailed. It consists of manipulating 
personal, socio-cultural, and emotional experiences and various cognitive shortcuts to perform the task. 
In other words, ChatGPT’s reflection notes are “public-oriented,” responding “in the best possible way to 
what humans ask of them”; humans’ self-reflection is “inward-expressive,” expressing “something about 
the creator” (Giannuzzo, 2023, p. 58). While ChatGPT’s reflection notes follow the explicit rules inherent 
in the acrostic task, students’ reflection expresses their varied personal and socio-cultural experiences 
and diverse thinking styles. Although both ChatGPT and students show evidence of cognitive fixation 
tendency at the individual level (i.e., each individual being attracted to a similar thinking style to solve 
all different acrostic tasks), collectively, humans demonstrate cognitive variation in their preferred styles 
of thinking they are fixated on. 

6  Discussion

To foresee what aspects of creativity may be affected by the increasing use of AI in the future, the 
study revisited pre-ChatGPT humans’ responses to a language processing task (filling in a missing line 
in acrostics and reflecting on the process involved) and compared human responses with ChatGPT’s 
responses. The findings show that ChatGPT’s responses (products) are similar to most students’ 
responses regarding construction types and meaning selected to fill the various slots. However, deviation 
or unexpected but appropriate performances are observed only among students’ data. One student (Nick) 
produces texts appropriately, deviating from the choices made by the majority. Humans can demonstrate 
unprompted playful use of language (or transformational creativity) even in a mundane, ordinary task 
such as filling in a blank, while ChatGPT tends to perform straight (i.e., completing the task as it is 
told). It is currently difficult for AI to achieve unprompted creativity, “the richness of human associative 
memory” (Boden, 1998, p. 349), and “human-level transformational H-creativity” (Lamers, 2023, p. 
333). The increasing use of AI in the future can reduce opportunities for transformational creativity and 
unsanctioned playfulness – i.e., playfulness in tasks not framed as fun or playful (Pomerantz & Bell, 
2007).

Although the products generated by ChatGPT and most students share similarities, the reflection 
notes vary. Although there is a tendency for both humans and ChatGPT to report the use of a similar style 
of thinking for all acrostics, there are differences. In addition to apparent strategies prompted by explicit 
task rules, humans use various strategies and cognitive shortcuts to perform the task. Although similar 
products are produced, students’ processes are different, along with varying personal experiences and 
emotional depth. There is collective diversity and heterogeneity in human thinking. Although not always 
reflected in their finished products, humans’ individuality, life experiences, and emotions are embedded 
in the process that triggers and inspires their responses. 

7  Conclusion

What we see in the finished product of humans is merely the tip of the iceberg. What lies hidden 
underneath a relatively simple text is complex. Even though the product may look uncreative, the process 
that inspires or triggers it may be profoundly exciting and creative. The increasing use of AI, such as 
ChatGPT, can affect these processes in producing texts and can make them become redundant. 
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With the swift advancement in AI, many scholars have proposed the co-creativity model or 
augmented creativity, where both humans and AI collaborate to create new, valuable ideas or texts of 
various kinds (e.g., O’Toole & Horvát, 2024; Su et al., 2023). Before abandoning organic creativity, 
where traditional human creativity is maintained without AI (Vinchon et al., 2023), we need to clearly 
understand what aspects of human creativity we risk losing by adopting AI as a co-creator. 

Concern has been raised about the effect of AI, such as ChatGPT, on future knowledge production 
and creativity. Zhou and Lee (2024, p. 5) note that “If humans increasingly rely on generative AI 
for sourcing knowledge without creating new knowledge through public discourse, then knowledge 
production and diffusion may stagnate (….) an over-dependence on AI may constrain future creative 
explorations.” Similarly, Doshi and Hauser (2023) claim that using AI to co-create texts increases 
individual creativity but risks the loss of collective novelty. Moreover, in practical terms, assessments in 
higher education (the society from which the study data comes) and many language learning activities 
often rely on or encourage students’ out-of-class production of texts, and it is not easy to monitor or 
supervise how students use AI. Despite the recommendation to use AI-human collaboration, some 
students may still use ChatGPT or AI as a substitute (the plagiarized or pseudo-creativity model) rather 
than a tool or a co-creator. 

The central concern that motivates me to do this study is: What is the future of language use and 
creativity in the AI era? What aspects of creativity might be affected in this AI era? The findings show 
that the pseudo-creativity scenario (i.e. the increasing use of AI/ChatGPT to produce texts and pretending 
them to be one’s own) can impoverish our human life, depriving us of a fundamental process of who 
we are and what we do, resulting in homogeneous cognitive landscapes and collective novelty decay. 
Misuse of ChatGPT can rob us of cognitive opportunities to reflect on, retrieve, and manipulate our 
personal, socio-cultural, and emotional experiences using general and creative heuristics and various 
transformational strategies that help us jump to new conceptual spaces. When left unused, these 
processes and our collective cognitive diversity can become extinct and stagnant, changing how we 
function. This, I believe, is a potential future effect of AI/ChatGPT on creativity, not so much in terms of 
productivity but in terms of processing.

I do, however, hope that this somewhat depressing prediction about the future of creativity will be 
proven wrong, like any type of prediction, for the best of mankind. To prevent this depressing future, 
several actions need to be taken. Given the rapid pace of AI development, new forms of AI-assisted 
product and process creativity are bound to emerge. New advanced versions of AI have been rapidly 
developing since the ChatGPT data I produced for this article. Simultaneously, humans are constantly 
learning new ways of using AI (for example, as one reviewer of this article notes, with a different 
temperature setting, ChatGPT would produce vastly different outputs to the results reported here). Some 
of us will learn and master how best to use AI as a collaborator and how and when not to use AI. Some 
revolutionary activists will restrain themselves from using AI to maintain organic human creativity while 
others may be enslaved by AI and misuse it. When setting up language processing tasks, educators can 
create space for diverse situations such as legitimising the use of AI and restricting its use. Students 
can be invited to compare the product and process creativity reflected in AI and non-AI situations. 
Opportunities to reflect on the processes involved in producing creative products should be created for 
both AI vs non-AI use. Emphasis should be given not just to product features but also to processes when 
evaluating students’ work. Studies should also investigate diverse ways of using and avoiding AI by 
various individuals and language users to discover the creative uses and misuses of AI and how best to 
promote creativity with and without AI. 
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Appendices

Appendix 1: Acrostic tasks used in the study
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Appendix 2: Examples of prompts given to ChatGPT
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