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Abstract 
 

Higher education staff and students are beginning to emerge from the liminal space 

created by the exponential rise in generative artificial intelligence technologies such as 

large language models. Both groups exhibit a low or developing understanding of the 

issues related with the use of such tools. On one hand, staff in many institutions are 

concerned about critical skills development, academic integrity, ethical implications and 

the long-term cognitive effects of the use of such tools. Equally, students are concerned 

about the acceptability of the use of such tools at university and the need to develop work-

related GenAI skills. On the other hand, foundational large language models are being 

trained on larger and better data sets and have evolved into ‘reasoning’ models that can 

allegedly ‘think’. Furthermore, with the emergence of agentic AI, systems that can ‘act’ 

independently, claims of shifting agency away from humans to machines are common. 

This has implications for the world of work and for higher education institutions. This 

opinion piece presents a new framework that I have developed for enhancing the GenAI 

literacy of staff and students and to empower and augment themselves with GenAI tools in 

a balanced, meaningful and collaborative way, whilst maintaining their agency. The mind-

metaphors framework includes techniques such as mind-surfing, mind-mending, mind-

bending, mind-gaming, mind-storming and mind-stretching, which can help staff and 

students to develop trust in their chosen GenAI models and master co-inference and 

collaborative GenAI use.  
 

Keywords: GenAI literacy; co-inference; mind-metaphors; human agency in LLM use; 
augmentation; GenAI in education. 
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Introduction 
 

Developments in the field of generative artificial intelligence (GenAI), in particular large 

language models (LLMs) such as ChatGPT, Gemini, Claude or Perplexity, and more 

recently, large ‘reasoning’ models (LRMs) and agentic AI systems, have created a liminal 

space (Nikolic et al., 2024; Singh and Ngai, 2024; Andersen et al., 2025). Emerging 

empowered from this liminal space is critical in order to avoid inappropriate use and/or 

overuse of GenAI tools. Cognitive offloading and an increased reliance on GenAI tools can 

lead to cognitive debt, diminished learning skills, impoverished long-term memory, 

weakened problem solving skills and reduced critical skills (Kosmyna et al., 2025; Lee et 

al., 2025; Li, Liu and Dong, 2025; Oakley et al. 2025). This article introduces a novel mind-

metaphors framework designed to empower GenAI users as they emerge from the liminal 

space created by these technologies. It paves the way for enhancing GenAI literacy 

alongside developing and exerting user agency through meaningful co-inference and 

collaboration with GenAI models.  
 

Working in collaboration with a ‘GenAI-mind’ (non-conscious, with no emotional 

intelligence or desires) involves aligning your own experience and domain expertise with 

the GenAI tool’s knowledge to meet your intended goals. This has the potential to 

accelerate productivity while ensuring that users remain in control and retain their agency. 

This can help actively mitigate the dangers mentioned above, such as cognitive offloading 

and diminished critical skills.  
 

Beyond the size and quality of the training data, the usefulness of a response in earlier 

LLMs (e.g. ChatGPT3.5, ChatGPT4.5 or even ChatGPT5 ‘Instant’ mode) is a function of 

the user’s GenAI literacy, their prompting skills and their prior knowledge, which informs 

their prompt creation. Before diving into mind-metaphors, it is important to understand how 

LLMs work and how the human/machine agency balance has evolved over time (see 

Table 1). In a prolonged conversation with an LLM, co-inference refers to the conscious 

(by humans) and algorithmic and probabilistic (by LLMs) selection and pruning of what 

stays in its context window affecting future content generation. A context window is defined 

as a finite number of tokens, in the chat history of a current conversation, that are used in 

the generative text production process as the chat progresses. Tokens are part of the LLM 

vocabulary and are full or part words (see next section for examples) which the LLM 

responds to and generates its responses as. Tokens, represented as numbers, are 
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mathematically processed by LLMs to generate more tokens. At each step, many possible 

output tokens with different probabilities exist to choose from. These probabilities are 

based on the training data used to train the model. An LLM chooses a token to output to 

the user based on its temperature settings. It may choose something far less probable and 

be more creative if its temperature is set to high values. At the lowest temperature 

settings, an LLM chooses the most probable tokens to favour accuracy, although 

inaccuracies may still be present depending on the training data, the prompt used, and 

what is already in the context window. The mind-metaphors framework taps into these 

probabilities to be more or less creative, as will be explained later.  
 

Prompts and their outputs fill the context window as a conversation builds. This is then 

used by the model to determine the next output token when prompted again. Thus, 

exerting your agency to control what remains in the context window, helps align what is 

generated with your actual needs. In other words, past prompts and responses that are 

permitted to stay in the context window by the user, are used by the models to predict 

future tokens, forming the sentences and paragraphs in response to a user prompt. 

Specific mind-metaphors, as will be shown later, empowers you to regain your agency.  

 
Simply put, foundational LLMs, such as ChatGPT 3.5 or the more recent 4.5 or ChatGPT5 

Instant, are quick next token predictors. Humans recognise things quickly, through 

associations and resemblances. Likewise, LLMs use the tokens in their context window to 

rapidly generate the next tokens, chosen from a list of probable options, forming sentences 

and paragraphs iteratively. Such automation is analogous to system 1 or fast thinking, as 

popularised by Nobel laureate and economist, Daniel Kahneman (2011). System 1 

thinking requires little or no effort. It is intuitive, fast and automatic in humans, and the 

underlying mathematics and computations make it work in a similar fashion in LLMs. 

Foundational LLMs allow the user the most agency (see Table 1), but the user must know 

how and when to exert their agency when using these models. This is where the mind-

metaphors come in handy, as will be shown later. 
 

Kahneman also describes a more deliberate, effortful and therefore slow human process 

called system 2 thinking. Rapid evolution in the GenAI space, has seen models process 

prompts more in a system 2 ‘thinking’ way (Hua and Zhang, 2022). LRMs or ‘reasoning’ 

models make choices on behalf of the user, rely less on user’s prompting skills or 

knowledge, and more on test-time compute, also known as inference-time compute (Snell 
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et al., 2024). Test-time compute or inference-time compute refers to the computational 

resources used by LRMs to autonomously produce their final outputs as they ‘think’ 

through multiple chains of token generation to bring you its best output. The LRMs or 

‘reasoning’ models take time and compute in generating intermediate outputs that fill the 

context window, and these are then used cumulatively to produce their final outputs. This 

gives the illusion that these models can deliberate and debate internally and are ‘thinking’ 

models that work like system 2 thinking. This does, however, take agency away from users 

as the ‘thinking’ and deliberations are not user controlled, as LRMs determine the outputs 

less collaboratively. There are contested findings that question the usefulness of LRMs 

and their likening to human thinking (Opus and Lawsen, 2025; Shojaee et al., 2025). The 

mind-metaphors give the user a way to con-infer and be in control of the ‘thinking’ they 

want the model to do for them, which is otherwise missing when using ‘thinking’ models.  
 

Table 1 shows changes to human and machine agency with recent developments in the 

models, using the example of evolution in OpenAI’s models (Achiam et al., 2023; Cascella 

et al., 2024), updated to be correct at the time of publication. It shows the general trend 

using the specific example of OpenAI’s models, though some models may aim to preserve 

human agency as well. It also lists an agentic AI tool, namely Deep Research from 

OpenAI, which can make use of tools such as web search to complete its allocated task. 

Deep Research autonomously searches the web for relevant content and collates a long 

report, with minimal or no human input post the initial prompt. It attempts to preserve some 

human agency by offering some choice it deems acceptable to the user. The agentic tool 

'reads' and attempts to 'understand' the relationship between the many concepts present 

in the search results related to the user request from multiple online sources and its own 

training.  
 

Table 1. OpenAI models: impact on agency over time 
Date Technology Human Agency Machine Agency Model Type 

Nov-22 OpenAI 
ChatGPT 
3.5 

High: Humans direct flow 
of conversation and 
interpret 

Low: Human-like 
conversations 

Foundational 
 

Mar-23 OpenAI 
ChatGPT 4 

High: Humans direct flow 
of conversation and 
interpret 

Moderate: Multimodal 
capabilities expand AI's 
autonomy 

Foundational  
 

Nov-23 OpenAI 
releases 

Moderate: Humans 
define tasks and do result 

High: Extended context 
allows for more complex 

Foundational  
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GPT-4 
Turbo 

validation tasks 

May-24 OpenAI 
releases 
GPT-4o  

Moderate: Humans guide 
flow and application and 
interpret and validate 
complex outputs 

Very High: Advanced 
capabilities across text, 
voice and vision 

Foundational 

Sep 24 OpenAI 
ChatGPT o1 

Low: Humans formulate 
problems and interpret 
result 

Very high: Advanced 
problem-solving and 
logical reasoning 

Reasoning 

Jan-25 OpenAI 
ChatGPT 
o3-mini 

Moderate: Humans guide 
application and validate 
complex outputs 

Very high: Sophisticated 
reasoning in a more 
compact form 

Reasoning 

Feb-25 OpenAI 
Deep 
Research 

Moderate: Humans 
provide initial prompts 
and verify results 

Very high: multi-step 
research and synthesis  

Agentic 

Feb-25 OpenAI 
ChatGPT 
4.5 

High: Humans direct flow 
and interpretation  

Very high: Largest model 
yet with improved pattern 
recognition and 
connections 

Foundational 

Aug 
2025 

ChatGPT 5  
 

Low to high: Based on 
prompt complexity and 
version, High in ‘Instant’ 
mode and Low in Auto, 
‘Thinking’ and ‘Pro’ 
modes. 

Low to high: Based on 
prompt complexity and 
version, Low in ‘Instant’ 
mode and High in Auto, 
‘Thinking’ and ‘Pro’ modes. 

LLM, LRM or 
Agentic AI 
are chosen 
dynamically 
or by user. 

 

The world of work is increasingly interested in the efficiency savings offered by such 

agentic AI technologies for automating many knowledge and work processes (Dubey, 

Astvansh and Kopalle, 2024; Faruqui et al., 2025). For example, many edtech startups are 

increasingly interested in automating educational tasks fully with agentic AI systems 

(Concannon et al., 2023). As these armies of agents or silicon slaves, in the shape of 

agentic AI systems, enter the workflows of higher education staff, they can take their 

agency away from them. This may leave them feeling frustrated and disenfranchised, 

particularly when presented with the need to evaluate agentic work, which may not meet 

their exact needs. This misalignment could result in a waste of time and money for higher 

education institutions. Using mind-metaphors, staff can augment themselves with GenAI 

and collaborate on completing work that is aligned with their own needs, values and 

domain of expertise much faster.  
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Research shows that the best outcomes in using GenAI comes from domain experts, who 

also know how to use GenAI tools to augment their ways of working (Senoner et al., 

2024). Regardless of the advances in the GenAI space, the dependence on what is in the 

context window for the generation of final outputs remains true for LLMs, LRMs and 

agentic AI systems. Highlighting the need to control the contents of the context window, 

can help rebalance this shift of agency from humans to machines, thereby empowering 

users. For staff, knowing how to retain their agency involves developing and exercising 

their critical skills and developing an understanding of, and trust in, these models through 

use. It is through such co-inferring that a more meaningful collaboration can take shape. 

Equally important is creating a learning and teaching environment that empowers 

students, so that they can develop, not just their domain expertise, but also their agency in 

using GenAI meaningfully and critically.  

 

We have indeed come a long way in a short span of time with these models, and yet we 

continue to see more developments. Whilst GenAI use by staff and students has gone up, 

GenAI literacy training for staff and students still needs to catch up (Freeman, 2025). The 

GenAI mind-metaphor framework can help both staff and students to emerge empowered 

out of the liminal space. Metaphors help link the abstract and unfamiliar concepts through 

concrete, already understood and familiar concepts (Lakoff and Johnson, 2008). The 

guiding metaphor useful here is the GenAI as a mind metaphor. To avoid misinterpretation 

of this, I would like to stress that the ‘GenAI-mind’ is neither conscious nor has emotions; it 

is a processing machine, much like a calculator, but for concepts and ideas. The popular 

models are designed to agree with the user to gain their trust, or in other words show signs 

of sycophancy (Abels et al., 2025). With critical use of GenAI models and the principles 

linked to the mind-metaphors framework, staff can generate content that aligns better with 

their needs and with fewer, or easier to spot, inaccuracies. Using selected mind-metaphors 

and being aware of the need to be critical, students can invoke different types of learning 

and control the outputs of the GenAI to help them learn topics of interest or brush up on 

their metacognitive skills. The next section looks at each of the mind-metaphors and their 

use for staff and students. 
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Mind-metaphors framework for co-inference and collaboration with 
GenAI tools: an explanation 
 

Let us assume that we have generated outputs from a GenAI model, related to all the key 

concepts that it was trained on, through a prompting exercise. This may not be technically 

or practically possible, but let us run with this idea for now, to hypothetically populate the 

context window with all the knowledge a GenAI model has. This now represents a vast set 

of inter-connected networks of concepts, or schemata, to use a Piagetian term. Figure 1a 

is the representation of such a ‘GenAI-mind’ with all its interconnections, like how we may 

connect and organise ideas in our minds. On a more practical note, the LLM schema 

related to a concept held in the model, can be externalised to a user and made available 

into the context window through an appropriate starter prompt, see Figure 1b for a visual 

representation of this concept. Humans can relate to this knowledge elicitation process as 

they are familiar with how they and other humans converse and ‘pick’ each other’s brains 

to find areas of knowledge to collaborate on.  

 

The metaphor of the ‘GenAI-mind’ gives users an idea of how to use a starter prompt (see 

below) to first access relevant parts of the schemata which were built during training and 

then use it in different ways to achieve their objectives. Prompts inspired by the mind-

metaphors, give the users greater agency to co-infer and collaborate by managing and 

processing the contents of the context window to meet their objectives. The LRMs on the 

other hand, using Test-time compute or inference-time compute, also attempt to take more 

time and ‘think’, but they do so in an automated and non-collaborative fashion (Snell et al., 

2024). There is little or no opportunity for a user to co-infer with the tool. The mind-

metaphors seek to address this loss of agency, and in the process, empower the user in 

using LLMs with agency. 
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Figure 1. The GenAI-mind-metaphors visualised (generated by ChatGPT4o).  

   
(a) The ‘GenAI-mind’ shown with its entire schemata. 

               
(b) Externalising a schema before mind-surfing and exploring topics using mind-surfing. 

                       
(c) Controlling the context window through mind-mending prompt. 

                   
(d) Generating in expected and unexpected ways using mind-bending prompt.  

 

Rebalancing the agency between the user and the tool helps avoid the problems of 

misplaced expectations, overreliance and reduced critical thinking related to 

anthropomorphising (Akbulut et al., 2024; Shardlow and Przybyła, 2024). One should not 

lose sight that it is a user’s agency that matters, and the metaphor of the ‘GenAI-mind’ 

used here alongside other mind-metaphors are there as guides for relating with and 

effective GenAI use. Let me explain the role each of the mind-metaphors play in 

empowering the user in detail next. 

 

 

Mind-surfing 
A foundational LLM, trained on a large natural language corpus or dataset, can produce 

responses or communication in natural language. Cognition and communication are linked 
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closely (Sperber and Wilson, 1987; Coulardeau, 2018; and Roberts and Roberts, 2020). 

Whilst it is true that cognition births communication and vice-versa in humans, such 

communication can reveal the knowledge structures within the ’GenAI-mind’. Mind-surfing 

is the act of externalising a specific knowledge schema (the schema in the ‘GenAI-mind’ 

relevant to a user) and exploring it using the exact same tokens that the model outputs to 

enhance the fidelity of its outputs. By externalising and using the same tokens that were 

outputted by the model, you control the input to the model, such that the underlying 

mathematics supports the prediction of more relevant outputs. Mind-surfing is, therefore, a 

process of externalising and more reliably exploring a smaller part of the LLM’s schemata 

(see Figure 1b) that are related to what you want to learn or work with. Mind-surfing is best 

done within a foundational LLM. However, it can be used before switching to an LRM or 

agentic AI system, to populate the context window with high-fidelity tokens to control the 

LRM or agentic AI system outputs to increase reliability. 

 

In LLMs, the output communication depends on the next token prediction capabilities of 

the Generative Pretrained Transformer (GPT) technology through a mechanism called 

‘attention’ (Vaswani et al., 2017). The attention mechanism is the very mechanism that 

forces the LLMs to identify the interrelations between the tokens in the context window at 

any point in a conversation. After determining the important tokens, future tokens are 

generated iteratively. If a user asks a complex prompt in one go, they are effectively 

handing over all the agency to the LLM, which uses whatever there is in the context 

window and the attention mechanism to produce a response it deems suitable for the 

complex prompt. However, by using a starter prompt (see below) on a chosen broad topic, 

forces the LLM to use the attention mechanism and output its knowledge structure, 

informing the user on the most probable output containing its schema for a chosen broad 

topic ‘X’. This empowers the user with agency in what and how to more reliably explore 

within a topic X that a model has been trained on. The following is one such prompt:  

 

What is there to learn about X?  

 

where X is the chosen broad topic. The context window, after using this starter prompt, 

should contain a list of topics related to X, representing a schema held within the model in 

its own vocabulary. A user can choose to explore different sub-topics by further prompting 

using the very tokens the model outputted. Let us use a more detailed example. 
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Figure 2 shows the response to the following example starter prompt: 

 

What is there to learn about assessment design? 

 

The output has the list of subtopics mentioned earlier with the tokens colour coded, with 

blue and green representing the higher, and those with red and orange, the lower 

probabilities. This output is generated using a tool developed by Ryan Tannenbaum called 

‘tokens for education’ (Tannenbaum, 2025), which uses ChatGPT4o. Its temperature was 

set to 0, which forces it to use the most probable next token from a list of options, as 

shown for 'assessment' and 'design', which, in that order, have highest probabilities. As is 

evident here, the starter prompt has helped externalise the model’s knowledge structure 

related to 'assessment design' and the user can delve deeper from this broader output, co-

inferring as they continue prompting. 

 

Figure 2. GenAI mind-surfing starter prompt and related future token probabilities.  

 

 
 

The follow-up prompt makes use, verbatim, of the externalised knowledge or tokens, to 

mind-surf and delve deeper, as shown in the second image in Figure 1b. This is analogous 

to a user clicking links embedded in web pages to surf the web, hence the name mind-
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surfing. Using the text ‘alignment with learning objectives’ from the previous response in 

the next prompt can serve as a ‘link’ to generate relevant outputs, by signalling to the 

attention mechanism what is important to a user, as shown below: 

 

Tell me more about Alignment with Learning Objectives with examples and identify 

theory that supports this.  

 

Figure 3. GenAI mind-surfing follow-up prompt, delving deeper.  

 

 
 

The green and blue text (e.g. Examples of alignment) in the response in Figure 3 means 

highly relevant next tokens, helping to delve deeper and co-inferring, by the user guiding 

the model to generate highly relevant next tokens and output in the direction they want, 

usually going from a broad to a narrower focus. The output shows the examples of 

alignment and theories as were categorically requested by the user. Once you have 

externalised content related to your topic of interest, you may wish to work with selected 
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parts of it or bring in other related things that may have been missed out. This is where the 

next mind-metaphor comes in. 

 

 

Mind-mending 
Mind-mending is the act of exercising user agency in controlling what stays in the context 

window, either within the output or through new insertions as needed by the user. The 

human analogy here is when you are guiding someone you are talking with and highlight 

to them what is more important to consider during your conversation. Controlling the 

conversation in this way can empower them as they co-infer with the model. The model 

gets aided in focusing its attention on a selected topic list. Most users are not aware of this 

when conversing with LLMs. In fact, when using LRMs or agentic AI systems, mind-

mending can still be done post mind-surfing and prior to calling a reasoning model or 

agentic AI system for something specific. Let us see in detail what mind-mending involves. 

It is not shown in Figure 2, but not all the 10 topics may be of relevance to the user and 

may contain ‘hallucinations’ or conjectures. ‘Hallucinations’ or conjectures are outputs from 

an LLM that may not meet the needs of the user but are well within the possible range of 

outputs from a model given what was in the context window. Equally a user may wish to 

work with some related topics that were missed out in the schema when prompted first, 

say due to lower probability values. Users could add, remove or correct the schema 

themselves through mind-mending, as shown in the second image in Figure 1c. When the 

user attempts to control (or mind-mends) the content in the context window, they control 

the future token generation in a reliable and desirable way, reducing ‘hallucinations’ or 

conjectures, for example, by using the prompt:  

 

I only want to talk about 2, 4, 5 and 6 going forward. and could you add 

'assessment security' in the mix. 

 

Thus, mind-mending can and should be used anytime throughout the interactions to 

control LLM outputs, thereby empowering the user. A new feature in most LLMs, namely 

Canva, allows such editing of the output. Post mind-mending, the conversation aligns 

more with the user’s way of thinking and working because it is the user who is co-inferring 

and controlling the LLM output. Figure 4 shows blue coloured (high probability) topic lists 

to show this control, in response to the mind-mending prompt used. Once you have 

successfully externalised one schema, you can choose to work with more than one 
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schema in an expected fashion, or you could choose to be creative to produce novel 

outputs. The next mind-metaphor takes things one level up into the production of work 

outputs but also into creativity. 

 

Figure 4. GenAI mind-mending prompt and its control on output. 

 

 

 
 

 

Mind-bending 
Mind-bending is the act of simultaneously attempting to externalise two or more schemata 

the ‘GenAI-mind’ or the LLM is trained on to achieve mixing of the two knowledge 

structures in a meaningful and creative way. Humans can use existing knowledge 

structures from more than one discipline to produce work or be creative. Here you are 
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asking the model to use the attention mechanism on multiple different schemata, say one 

representing a subject area and the other pedagogy. Mind-bending can also be used 

before the use of LRMs to inform the work accomplished by LRMs. Figure 1d shows how 

two schemata are used in expected and unexpected ways through mind-bending. For 

example, an academic may be well trained in using Bloom's taxonomy for designing 

learning outcomes, just as they are trained within their specialist domain knowledge. 

Assume that the ‘GenAI-mind’ can generate outputs about pedagogical theories (Bloom's 

taxonomy and learning outcomes) and outputs in the user's subject domain. Mind-bending 

happens when text generation is deliberately influenced by the user using two or more 

domains of knowledge already present in the model's knowledge structure (or the two 

schemata in the ‘GenAI-mind’). This is achieved by including words that reference these 

domains together in the same prompt. This way, a user may use GenAI to produce what 

they already know, or even create new outputs, which may be accurate without them 

knowing a great deal about them. Mind-bending, therefore, gives the user’s agency a 

productive and/or creative boost (subject to verification of course). In fact, future skills in 

the orchestration of GenAI tools, working in related fields on demand, to solve complex 

problems under human control will become important. This could shift the nature of a 

professional from being T shaped (specialists in one area) (Demirkan and Spohrer, 2015) 

to being comb shaped (capable of inter, trans, multidisciplinary work or orchestration of the 

same) (Ninan, Hertogh and Liu, 2022). Mind-bending empowers staff and advanced 

students to first learn about new domains and then use the knowledge together with other 

chosen domain(s) they are familiar with already.  

 

Figure 5 shows a mind-bending prompt and the transformation of a single learning 

objective, 'To analyse the causes and effects of the Industrial Revolution', to multiple 

learning outcomes written at different levels as an example of this: 

 

Identifying the different levels in Bloom’s taxonomy model, map this learning 

objective, 'To analyse the causes and effects of the Industrial Revolution', to a 

relevant level and rewrite it to make it suitable to all levels of the model.  

 

Due to the need for verification and selection of established workflows when using this 

approach, the use of mind-bending is more suitable for subject-matter experts and 

researchers, but it may also be used by students studying at a higher level. For example, 

academics could use it to create pedagogically inspired resources, and researchers and 
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advanced students could use this approach to analyse data using different lenses in the 

process of producing research work. Of course, they will need to develop and demonstrate 

their confidence in the tool, using comparative statistics like Kappa (Hua and Yao, 2024). 

Kappa is used to establish inter-rater reliability between two raters – in this case, it could 

be between humans and machines – on how each codes research data or makes 

classification decisions. For an example of this, in the context of scoping reviews, see 

Malik and Sime, (2025), where we classify synthetic abstracts generated using mind-

metaphors. Whilst mind-bending is more useful in doing work within a user’s chosen 

domain or cross-domain creative work, the next few mind-metaphors are about learning 

with GenAI. These metaphors can help learners engage with the topic in different ways. 

 

Figure 5. GenAI mind-bending prompt and its impact on output. 
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Mind-stretching 
Mind-stretching empowers a learner, researcher or staff member to explore concepts 

using two specific or random axes to help them think clearly and completely about 

something or to stretch their own thinking. There are many human analogies here, for 

example Boston Consultancy Group’s Growth Share Matrix. This metaphor is best used 

with a foundational LLM but could be used post LRM use to analyse the output as well. 

Mind-stretching is an extension of the mind-bending technique, but for finer analysis as 

opposed to producing text. It is akin to zooming in on a topic with multiple lenses, that is, it 

requires the LLM to view a topic using two scaled axes, forming a two-by-two matrix. For 

example, the following prompt produces Table 2, which shows how the ‘GenAI-mind’ 

categorises various entries in the table into four different quadrants, followed by some 

explanation of the logic behind this (not shown): 

 

Suggest a two-by-two matrix to better understand the industrial revolution.  

 

Any two specific lenses of your choice could be specified instead, enhancing the agency 

here. Students could use it to understand and be more critical about a topic, whilst 

researchers could use this approach to analyse new possibilities with ease. The skill in 

using this technique relies on choosing meaningful axes and interpreting the results. 

Tapping into the ability of GenAI to play multiple roles in a simulated conversation to learn 

new topics is the focus of the mind-metaphors described next. 

 

Table 2. Mind-stretching helps in the analysis of a concept using multiple lenses 
(generated by ChatGPT 4.5). 
 

 
 

 



Malik                                        Co-inference and collaboration: empowering higher education staff and students  
                                                       through a GenAI literacy development framework based on mind-metaphors. 

Journal of Learning Development in Higher Education, Issue 38: December 2025        17 

Mind-storming 
Mind-storming is the act of generating an appropriate simulated discussion between 

multiple role holders, for example a teacher and a small group of students, to empower 

students to learn from the simulated discussion. So far, the mind-metaphors focused on 

controlled content creation. Next, I show how mind-storming triggers a simulated 

discussion, to play out on a users’ screen, between chosen virtual role players. For 

example, between an excellent virtual professor and their novice and advanced students. 

The virtual professor’s useful questions, the novice students’ common mistakes and the 

support from other more advanced virtual students could all be defined as part of the 

system prompt within a GenAI tutor. A system prompt is a prompt which is appended into 

the context window by the tutor designer, hidden from the student. This empowers the 

designer to set up a pedagogically helpful interaction for their students to benefit from. The 

output of such a prompt could help real students to learn from the simulated interaction on 

their screens. When used as a simulated discussion between virtual key role holders, 

working within an institution or between them and external accreditors, it could help 

prepare for an accreditation visit, tackling challenges and problem solving. Researchers 

could use this method to prepare for data gathering in a simulated focus group and 

analysis. This approach lends itself well to learning by reading the contrasting 

conversation between virtual roles. The next mind-metaphor turns this simulated 

conversation into a hybrid of virtual and real conversation for a more realistic and engaging 

feel. 

 

 

Mind-gaming 
Mind-gaming is the act of taking part in a challenging real-time simulated discussion 

between multiple virtual role holders and the user. For example, a mind-gaming session 

with a small group of simulated students with pre-defined roles and a challenging brief, can 

empower an early career academic to learn how to respond to students in a challenging 

situation. Mind-gaming is a simulated, but more challenging, conversation than mind-

storming. It could be used to prepare a PhD candidate for the panel viva, for example. 

Researchers could use this as a method to practice netnography in virtual settings 

described in the scenario and analyse the data collected themselves. Academics and 

students could use it for group interviews to prepare for job seeking. 

 



Malik                                        Co-inference and collaboration: empowering higher education staff and students  
                                                       through a GenAI literacy development framework based on mind-metaphors. 

Journal of Learning Development in Higher Education, Issue 38: December 2025        18 

Challenges and barriers 
 

GenAI use in higher education still faces several structural and epistemic barriers which 

may delay an empowered emergence from the said liminal space. Some unresolved 

questions, related to data privacy, intellectual‑property ownership and sustainable use, do 

create barriers for staff and students as well as institutional risk that need understanding, 

demystifying and/or mitigating. Staff and students should not become over-reliant on 

GenAI and should exercise their own thinking, using the mind-metaphors, so that they can 

reduce the ‘hallucinations’ or produce more relevant and accurate outputs. They need to 

be aware of the limitations in training data by exploring the model’s knowledge structures 

through mind-surfing, and control what is in the context window through mind-mending. 

Bias and opacity of models is another problem that undermines academic trust from staff 

and students. Compute‑intensive inference (Snell et al., 2024) and the associated energy 

footprint more generally, may conflict with the universities’ sustainability targets, so 

understanding the impact of comparative human work may become critical. The benefits of 

co‑inferring and collaboration can only be realised through sustained professional 

development and with inclusive and sustainable design. 

 

 

Conclusion 
 

This paper has highlighted the differences between foundational and other models in 

terms of their impact on human and machine agency. It has highlighted how mind-

metaphors can empower staff and students to better understand and master GenAI 

literacy, to help them emerge out of the liminal space created by GenAI developments. 

Staff and students can use mind-metaphors with foundational LLMs or before and after the 

use of LRMs to direct the attention mechanism, so the models generate outputs that are 

less ‘hallucinatory’ and more aligned with the user’s intent. With mind-metaphors the user 

can control what is in the context window to influence the predicted output token and direct 

the model’s attention mechanism. Staff and students need to develop their agency in the 

use of foundational LLMs to emerge empowered out of the liminal space. LRMs and 

agentic AI systems are dependent on the context window and attention mechanism too. 

Although LRMs and agentic AI systems take agency away from users, careful mind-surfing 

and mind-mending can help control the input to LRMs and agentic GenAI systems.  
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By focusing on the activities, such as mind-surfing, mind-mending and mind-bending, 

users are empowered to talk about their use of the GenAI in a way that promotes their 

agency over it as opposed to referring GenAI as a noun, for example ‘GenAI can do…’, 

which suggests the agency is with the models. The framework has helped over 250 

academic staff to use foundational models as evidenced by their high satisfaction levels 

(Malik, 2025). Many lecturers use the techniques to co-infer and collaboratively create 

content at my institution. I have used these to produce course materials and synthetic 

abstracts for a GenAI-assisted scoping review screening, with high accuracy and Kappa 

values when compared with human screening (Malik and Sime, 2025).  

 

Students, too, can start by mind-surfing and mind-mending their chosen domain and/or 

metacognitive topics. This can be done in supported classrooms where they are 

encouraged to verify LLM outputs as they learn with GenAI. They can learn to be critical in 

this way. They can be guided by staff on useful pedagogical concepts such as common 

misconceptions, troublesome and threshold concepts, which can then be used in mind-

storming and mind-gaming to learn and practise concepts. Advanced students can co-infer 

and collaborate by using mind-stretching and mind-bending to support their study and 

work needs. The framework can be used in many other use cases, within teaching, 

learning, research and beyond, and I invite researchers and practitioners to report on such 

use cases in appropriate conferences and journals in future. 
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