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Abstract 

This study investigates how Emotional Intelligence (EI) and prompting strategies 

influence Human-AI Collaboration (HAC) in Creative Problem Solving (CPS) tasks. A 

theoretical model was developed through a literature review and validated by empirical 

data from a survey, EI test, experiment, and training. Survey results showed clarity as 

the most used prompting strategy, while emotional expression (p = 0.047) significantly 

improved AI creativity. The EI test confirmed that adaptability and empathy were high 

among participants, but emotional expression was lower, limiting creativity. The 

experiment revealed that structured prompting strategies like Role Assignment and 

Iterative Refinement notably enhanced AI outputs for low-EI users, while high-EI users 

benefited more from intuitive and mixed interaction. Training results with 22 

participants demonstrated increased effectiveness across all strategies, especially in 

Role Assignment (+37.5%) and Expression of Emotions (+25%). The study proposes a 

Human-AI Collaboration Framework, highlighting that optimal AI creativity emerges 

from the combined effect of prompting strategies, emotional intelligence, and iterative 

refinement. These findings provide a foundation for future training programs aimed at 

improving HAC through the integration of emotional and non-emotional factors. 

Although the study’s focus on short-term effects and text-based collaboration presents 

limitations, future research should explore long-term impacts and multimodal 

Human-AI interactions.  

Keywords: Human-AI Collaboration (HAC); Artificial Intelligence (AI); 

Creative-Problem Solving (CPS); Emotional Intelligence (EI), EI Competencies
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1.​ Introduction 

1.1​Background 

In the modern world, most companies across various industries are adopting new 

technologies for data analysis, optimization, and forecasting using Artificial Intelligence 

(AI). Nevertheless, despite significant development of AI, its ability to create truly 

creative and emotionally relevant responses is still limited, especially in creative 

problem-solving (CPS) (Ameen et al., 2022; Vinchon et al., 2023). 

Emotional Intelligence, including human expressions, is crucial in Human-AI 

Collaboration (HAC), as it enhances interactions and the efficiency of AI responses 

(Vinchon et al., 2023). Currently, HAC is considered more as “assisted creativity” as AI 

is still limited in its capabilities and can act more as a “co-creator” rather than a fully 

autonomous tool (Ameen et al., 2022; Esling & Devis, 2020; Hemmer et al., 2024). 

Therefore, human intervention into AI performance is essential in two major stages: 

problem identification, where users generate prompts, and final verification, where 

users validate AI's output (Ameen et al., 2022; Vinchon et al., 2023; Shneiderman, 

2020). This means that to enhance the creativity of AI’s responses, both humans and AI 

should improve their interaction, where the users should focus on their Emotional 

Intelligence (EI) competencies, such as cognitive flexibility, social awareness, and 

adaptability (Ameen et al., 2022). In this context, ensuring a balance between 

user-defined constraints and AI’s generative capabilities will enable it to produce 

original and relevant outputs. Combining creative flexibility and control over factual 

correctness will improve CPS in AI-assisted innovation (Raz et al., 2023; Karakaya, 

2025; Zhang et al., 2024; Sikha et al., 2023). 

1.2​Problem Statement 

Despite the increasing use of AI in creative industries, there is an absence of a 

structured framework to determine the factors affecting creativity regarding the use of 

AI. Among these aspects, both emotional (for instance, how to be empathic or 

adaptable) as well as non-emotional (such as how to formulate prompts and cognitive 

complexity) are included (Khare et al., 2024; Raz et al., 2023). Although EI 

competencies have been identified as important and impactful for HAC, many things 

remain unknown about the role they play for HAC in the context of CPS (Zhai & 

Wibowo, 2023). Unless there is a well-defined approach to introduce EI-driven 
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strategies to HAC, artificial intelligence will just remain a technical tool instead of a 

partner in creative tasks (Esling & Devis, 2020; Hemmer et al., 2024; Vinchon et al., 

2023). 

The absence of a structured framework leads to lower AI literacy among users, which is 

followed by a poorer ability to collaborate effectively with AI. Low AI literacy, in turn, 

is associated with misinterpreting AI’s capabilities and thus a wrong perception of its 

creativity level (Beretta, 2023; Ng et al., 2021; Kolomaznik et al., 2024). This highlights 

the urgent need for targeted training programs and the creation of structured frameworks 

for Human-AI Collaboration.  

1.3​Research Gaps 

While recent studies of AI claim to improve the capacity of human creativity in 

organizations (Ameen et al., 2022), there is a gap in knowledge on how to improve 

HAC performance in the creative industries systematically. Many studies have noticed 

that human involvement in artificial intelligence-generated responses is a performance 

factor; however, there is no deep dive into what qualities of human involvement and 

prompt engineering methods make the most impact on this collaboration (Khare et al., 

2024). Besides, the existing EI measurement tools do not truly provide means for 

evaluating the actual impact of human emotional intelligence in working with artificial 

intelligence, and that creates a discrepancy in practical approaches on how a human and 

an artificial intelligence would interact most optimally (Mortillaro & Schlegel, 2023). 

Another distance pertains to the understanding of whether AI systems can recognize and 

respond to emotional cues, and if understanding creative decisions made through AI 

systems involves taking emotions into account. Researchers also discuss how some 

studies focused on AI’s abilities to recognize and respond to emotional signals (Vicci, 

2024), the effectiveness of AI systems that include emotions in creative decisions has 

yet to be sufficiently proven. This research seeks to fill in the gaps by identifying key 

competencies in the area of EI, assessing their roles in collaboration with AI, and 

developing a structured framework to improve HAC in a marketing context.  

1.4​Objectives 

The main objective of this study is to create a structured and empirically validated 

framework for enhancing HAC in CPS through emotional and non-emotional factors. 

This framework will fill the gap between AI's technical advancements and humans' 

emotional-intuitive strengths, positioning EI as a critical mediator that influences the 
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effectiveness of prompt strategies on collaboration outcomes. 

In order to create the framework to enhance HAC via factors in CPS, the study has to 

achieve the following goals: 

1.​ Identify and rank the most common factors, including emotional and 

non-emotional, for HAC in creative tasks. Their impact will be examined 

through theoretical insights and empirical data from a survey, controlled 

experiment, and training.  

2.​ Assess the role of EI in HAC, specifically identifying which EI competencies 

are the most significant for CPS.  

3.​ Create and validate a Framework for HAC, which will gather all insights 

obtained in the study. 

4.​ Design and conduct a training program to share the findings of the study with a 

broader audience and evaluate the practical effectiveness of the identified 

strategies for enhancing AI creativity. 

5.​ Obtain broader implications from the findings to inform the design of future 

human-centric AI systems and provide actionable insights for professionals. 

1.5​Scope 

This project will narrow down the scope to building up EI competencies and other 

non-emotional factors of HAC in the CPS process, specifically in the marketing 

industry. The reason for selecting the marketing field was that CPS is of utmost 

importance for business success, generating competitive advantage, and developing 

long-term growth and profitability (Ameen et al., 2022; Titus, 2000). AI has enabled 

marketing to progress by carrying out a higher speed of real-time data analysis, product 

optimization, trending of products on which the product is on, analysis of user 

engagement, and making informed decisions regarding content creation (Ma & Sun, 

2020; Stone et al., 2020). As a result of this convergence between AI-driven efficiency 

and human creativity, marketing is a great place to explore Human-AI Collaboration in 

CPS. 

2.​ Literature review 

The core concepts defining this study must be defined first, before proposing a 

theoretical framework. As such, this literature review subsequently studies the science 

behind Human-AI Collaboration, Creative Problem-Solving, Prompt Engineering, and 
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Emotional Intelligence, which are the building blocks towards understanding the factors 

that impact the effectiveness of HAC in creative tasks.  

2.1 Human-AI Collaboration 

Human-AI collaboration consists of jointly working entities that mutually support one 

another until they fulfill shared goals. The human being oversees the AI outcomes under 

this partnership while adjusting and optimizing the output for better results (Terveen, 

1995; Vössing et al., 2022). 

The Human-AI team achieves its objectives through both groups operating within their 

zones of expertise and natural leadership capabilities. The computational power of AI 

does information analysis and prediction tasks, but humans maintain command over 

ethical decision-making, along with empathetic and creative processes. The human-led 

performance remains superior to artificial intelligence systems when tasks need 

strategic thinking and emotional sense alongside creative skills. The objective demands 

either routine process work or optimization, which AI possesses better capabilities 

(Ameen et al., 2022; Cui & Yasseri, 2024; McCormack et al., 2020; Shneiderman, 

2020). The collaborative work between humans and AI systems yielded optimal results 

in Hemmer et al. 's (2024) research, which found that the human-machine team made 

0.15 classification errors, but individuals alone recorded 0.30 and 0.25 errors, 

respectively, which proves the need for HAC.  

According to Anantrasirichai and Bull (2021), AI is a tool that replaces laborious work 

so that humans can be left to more complex and creative processes. In addition, as stated 

by Ameen et al. (2022), in the field of marketing, interaction between humans and AI 

goes by the name of “balanced reinforcement” – AI encourages imagination, 

visualization, and abstract thinking, leading to an improvement of human creativity.  

2.2 Defining Creative Problem Solving 

A lot of different fields, such as architecture, engineering, public administration, art, 

entrepreneurship, and many more industries that influence the development of mankind 

depend on the availability of creative solutions (Cardoso et al., 2011). As stated by 

Ameen et al. (2022), creativity is generated through a new and valuable idea in product 

design, branding, and customer service. These tasks demand out-of-the-box thinking 

and flexibility, making them the same to the problem-solving process. The ability of an 

enterprising individual to use Creative Problem Solving successfully is fundamental in 

determining how innovative the individual will be (Benner & Tushman, 2003; Katila & 
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Ahuja, 2002; March, 1991). Recent studies further emphasize that creativity involves 

not only generating ideas but also problem finding and estimation processes that require 

self-regulation and social co-regulation to assess the originality and relevance of 

solutions (Vinchon et al., 2023). 

2.3 Prompt engineering 

Prompts are arguably the key way to work with AI, and prompt engineering is one of 

how humans and AI may work together by exploring potential solutions based on 

purposefully structured instructions. In this process, the queries are framed 

appropriately so that the model can be guided towards the desired outcome (Brown et 

al., 2020). AI models have no autonomy, thus, people in the formulation of queries are 

key to the quality of responses (Zamfirescu-Pereira et al., 2023). Context, instructions, 

or examples that are well-worded queries help the model reach the desired topic, style, 

or format. Having an effective way to create queries or prompts helps the model answer 

more accurately, logically, and usefully within the context of a certain task or 

knowledge domain (Beurer-Kellner et al., 2023; Lenat & Marcus, 2023). 

2.4 Defining Emotional Intelligence  

Emotional Intelligence, as stated by Mayer et al. (2004), is defined as “the ability to 

reason about emotions, and use emotions to enhance thinking”. EI involves the 

identification, interpretation, and control of emotional states and the effects of these 

emotions on other people’s behavior and on the way people react to emotionally 

charged situations.  

Given the lack of emotional and contextual understanding based on typical AI systems, 

EI becomes crucial in Human-AI Collaboration. In 1995, McCarthy first established AI 

as the “science and engineering of making intelligent machines” that was capable of 

processing and making analytical sense of large datasets, and second was “not 

intelligent enough to attribute emotional refinement” (Lee, 2024). However, this 

limitation usually involves human emotional intelligence to ensure that outputs are both 

within the purview of ethical and emotional context, effective, and relevant for use (Cui 

& Yasseri, 2024; Ray, 2022). Moreover, these challenges shed light on why EI is 

essential in HAC, especially in CPS. 

Emotion perception, emotion understanding, and emotion regulation are the three most 

important components of EI (Mortillaro & Schlegel, 2023). Emotion perception is 

recognizing and differentiating emotion; an emotion that is displayed in one instance but 
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not the other. Emotional understanding is the capacity to understand complex emotional 

states and the causes of those complex emotional states, in which people may be able to 

anticipate where emotions might lead to behavior. Then, emotion regulation allows 

people to properly manage their emotional responses so that positive collaboration and 

positive innovation can occur. In this paper, they become a vital asset in creative 

contexts where the ability to creatively respond to challenges and empathetically engage 

in communication is a prerequisite to efficient solutions. 

Furthermore, Hemmer et al. (2024) explain why human emotional intelligence is an 

asset beyond comparison for decision making. Research shows that human insights 

grounded in ethical and contextual considerations make a big difference in collaboration 

environments while making decisions. The blending of human EI and AI’s capability 

for analysis produces a dynamic synergy that gives teams an edge to handle complicated 

challenges. Additionally, Hemmer et al. (2024) emphasize the responsibility of ethical 

accountability when it comes to the development of AI systems, especially in critical 

decisions that involve emotion recognition, as bias in this aspect of artificial intelligence 

may result in terrible implications. 

Introducing emotional prompts into AI workflows appears to be a partial solution to 

bringing collaboration. In the article published by Li et al. (2023), a novel method 

composed of emotionally charged language is integrated into AI prompts to boost task 

accomplishment. The results of their study showed that emotional prompts, i.e., as 

motivational or reflective statements, enhanced the performance of the large language 

models (LLMs), e.g., GPT-4, by directing attention and leading to more exact responses. 

This is a method that points out how emotional intelligence rules may be mixed up with 

AI capacities to improve synergistic issues and imaginative results for people and their 

computer partners. 

2.5 Factors Affecting Human-AI Collaboration 

To build the theoretical model, this study first explores key factors influencing HAC, 

which are further divided into emotional and non-emotional groups. The following 

sections investigate how each of these factors contributes to enhancing CPS with AI.  

2.5.1    Emotional Factors 

Emotional factors reflect how humans apply their emotions during interaction with AI. 

This section focuses on key EI competencies that are also examined in the EI test 

described in the 3.2.2 section, such as adaptability, expression of emotions, 

interpersonal relationships, optimism, emotion regulation, perception, empathy, 
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self-awareness, and self-confidence. Others were not found in the literature in the 

context of their influence on HAC, but still, their impact will be examined in the Results 

and Discussion section.  

Since certain EI dimensions assessed in the test were not explicitly addressed in the 

academic literature on HAC, the study analyzed the most conceptually aligned 

constructs available. This approach ensured that all EI competencies could still be 

meaningfully integrated into the theoretical and practical framework of the research. 

Adaptability 

It was interesting to note that adaptability factors mostly refer to AI’s rather than to 

humans, where it states that AI’s should adapt to people’s behavior by learning the 

decision-making process and benefit from collaboration (Knop et al., 2022; Zhao et al., 

2022). According to the EI test from ProfDialog, adaptability is the capacity to 

accommodate changes of the social environment, understand other views, fit into a 

system of group and social relations, norms, rules, etc. Further, it is found that 

adaptability is an important component of resilience in socio-technical system design, 

especially in human–smart machine teams where roles and responsibilities can be easily 

transferred in reaction to the changing environment. Thus, developing such systems that 

are dynamic and powerful depends on embedding adaptive capabilities in both human 

and machine elements, something that results in “adaptive systems with adaptive 

actors.”​ The integration of AI components that facilitate this continuous learning further 

enhances the need to re-adapt, since these technologies allow the systems to learn and 

evolve as new challenges arise.​​ Overall, the ability to adapt is shown to be the major 

enabler of resilience and flexibility in human–smart machine teams and is identified as a 

key design consideration in modern socio-technical systems (Kaasinen et al., 2022). 

Expression of Emotions 

In the context of HAC, the ability of users to express emotions clearly during interaction 

plays an important role in enhancing AI responses. Although Mallick et al. (2024) 

focused on AI emotional expression toward humans, their findings suggest that 

emotional signals, such as expressions of trust, enthusiasm, and encouragement, 

strengthen collaborative dynamics. Applied to the human side, expressing positive 

emotions while prompting AI, for example, embedding encouragement, empathy, or 

enthusiasm into the phrasing, may foster more socially aligned, creative, and 

human-like AI outputs.  

Interpersonal Relationships 

The establishment of effective interpersonal dynamics between humans and AI systems 
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is increasingly recognized as a success factor in HAC. While Mallick et al. (2024) 

emphasize that emotional expression improves trust and teamwork within human-AI 

teams, the implication for human users is clear: emotionally attentive communication 

enhances the relational quality of AI collaboration. When users approach AI with 

language that reflects empathy, openness, and relational awareness, the resulting outputs 

may become more responsive, relevant, and socially attuned.  

Optimism 

Optimism, expressed through positive emotional framing in prompts and interactions, 

plays a critical role in sustaining productive Human-AI Collaboration. Mallick et al. 

(2024) showed that positive emotions from AI fostered resilience and satisfaction in 

human teammates; applying this insight reversely, human optimism conveyed through 

language choice may enhance AI’s generative creativity and improve the collaborative 

atmosphere. Encouraging, hopeful, and future-oriented phrasing signals to the AI a 

collaborative context that prioritizes solution-finding and creativity. In dynamic 

problem-solving environments, maintaining an optimistic tone can help keep the AI’s 

outputs more constructive, open-ended, and aligned with the user’s creative goals. 

Emotion Regulation and Emotion Perception 

Based on the research by Mortillaro and Schlegel (2023), emotion regulation (referred 

to as self-regulation in the EI test) and emotion perception are essential variables for 

keeping the focus and encouraging innovation in dynamic contexts.  

Empathy 

Empathy enables people to consider the impact of AI-driven decisions on human 

beings, such as tailoring AI-generated content to align with customers’ emotions and the 

experience of employees (Heyns, 2024). Furthermore, empathy increases HAC by 

enabling individuals to recognize perceived emotions and adjust AI outputs to align 

better with human emotions and cultural perceptions. Empathetic users, according to 

research, are more willing to refine content created by AI for it to be not just technically 

correct, but it can also be socially and emotionally relatable (Kolomaznik et al., 2024). 

Self-awareness 

Self-awareness (similar to self-regulation in the EI test) is the ability of users to realize 

their personal strengths and limitations, so that they can come into AI interactions loud 

and clear. Being aware of emotional reactions allows them to perceive what emotional 

biases they can bring into the AI-generated insights, and not limit creativity. The 

emotional alignment between the needs and perspective of humans and AI’s outputs 

increases the relevance and creativity of outputs (Heyns, 2024). 

8 
 



 
 
 

 

Self-confidence 

Self-confidence (similar to self-esteem in the EI test) affects Human-AI Collaboration, 

especially how users will interpret and respond to AI outputs. According to the results, 

Ma et al. (2024) showed that calibrating self-confidence improves team performance 

and increases the rationality of reliance on AI compared to uncalibrated baselines. On 

the other hand, ethical overconfidence in AI’s outputs might prevent rational human 

reliance on AI, consequently resulting in some missed opportunities or overconfidence 

in flawed decisions. Even self-confidence plays a significant role in decision-making 

and receptiveness to advice, whether or not users are willing to heed AI 

recommendations. 

2.5.2    Non-emotional Factors 

Non-emotional factors refer to technical strategies that improve human-AI interaction. 

Based on the literature review, the three most commonly cited factors - clarity, iterative 

refinement, and role assignment - were selected for this study. Along with emotional 

factors, these will be examined and ranked through the survey to assess their practical 

significance in enhancing the creativity and effectiveness of AI-generated responses. 

Clarity 

Clarity is a broad term used in prompt engineering, as it encompasses several 

sub-concepts, such as explicit guidelines, step-by-step reasoning, multi-turn prompting, 

and prompt chaining, which are discussed below. 

Clarity, or the ability to write clear and precise prompts, is one of the most important 

factors mentioned in the literature. It was studied that AI performs better in clear 

instructions with greater precision and structure, thus providing correct, relevant, and 

structured responses. Explicit guidelines help in structuring prompts, for example, by 

providing response format, tone, or length, greatly improve the performance and 

usability of AI (Raz et al., 2023; Ekin, 2023; Park & Choo, 2024; Lo, 2023; Bansal, 

2024). For instance, the following prompt for AI “Summarize three key applications of 

AI in marketing in two sentences” would be a better alternative for using instead of 

“Explain what AI is”.  

In contrast, ambiguous prompts lead to inconsistent AI responses, therefore, an 

additional strategy to ensure clarity is to ask AI if the prompt is well-defined for it. 

Requests like “If more details are needed, request them before responding” considerably 

reduce errors and help to meet user expectations (Lo, 2023; Park & Choo, 2024; Bansal, 
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2024; Karakaya, 2025).  

Another way to ensure clarity is to break the prompt into step-by-step logical sequences, 

which is the “Chain-of-Thought” strategy. For example, instead of simply asking, “If a 

car travels at 60 miles per hour for 3 hours, how far does it travel?”, a more effective 

CoT prompt would be, “Let's solve this step by step. First, recall the distance formula. 

Then, substitute the values for speed and time. Finally, calculate the total distance 

traveled.” (Raz et al., 2023; Karakaya, 2025; Wu et al., 2022; Bansal, 2024). 

Lastly, chaining prompts are the basis for logical progression in AI interactions, which 

extends more on the Chain-of-Thought strategy. An example of its usage may be asking 

a structured sequence like “List three marketing strategies; compare their effectiveness; 

recommend one for small businesses”. This will allow for better engagement and 

structured responses in HAC (Bansal, 2024; Sikha et al., 2023; Karakaya, 2025). 

Iterative Refinement 

Iterative refinement means testing and adjusting prompts based on the received AI 

outputs, which also helps to achieve progressive improvements in creativity. This factor 

is usually associated with modifications of wording, context explanation, queries’ 

restructuring with following users’ requests (Dang et al., 2022; Abdoelrazak, 2023; 

Rodriguez et al., 2023; Zhang et al., 2024; Sikha et al., 2023).  

Research emphasizes that prompt engineering is often a trial-and-error process, and 

continuous refinement leads to significantly better creative outputs (Abdoelrazak, 2023; 

Rodriguez et al., 2023). In the context of HAC for CPS, an initial prompt should be 

viewed as a draft to be honed through cycles of feedback and refinement until the AI 

output achieves the desired creativity and relevance (Sikha et al., 2023; Zhang et al., 

2024). By incrementally guiding the AI with refined prompts, solutions become 

increasingly innovative and tailored to user expectations. 

To apply iterative refinement effectively, users should adopt a deliberate feedback loop. 

After each AI output, the user should critically evaluate the content, identifying gaps in 

creativity, detail, or alignment with the task. The next prompt should be adjusted 

accordingly - clarifying instructions, adding missing context, or requesting more 

innovative responses (Dang et al., 2022; Rodriguez et al., 2023). Best practices suggest 

tracking the impact of each refinement to understand which strategies improve results. 

In creative tasks, complex or open-ended problems benefit greatly from exploratory 

refinement cycles, which use AI’s rapid response to evolve initial ideas into structured, 

innovative solutions (Sikha et al., 2023; Abdoelrazak, 2023). 

Role Assignment 
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Role assignment can improve domain-specific accuracy and response relevance of AI. 

This factor is associated with instructing AI to imagine itself as a specific role, such as 

writing prompts like “You are a stock expert; provide an investment strategy for 

beginners”. This way, it will apply knowledge that the role would have and provide 

more structured and insightful responses (Wu et al., 2023; Park & Choo, 2024; Sikha et 

al., 2023; Karakaya, 2025). Additional context - such as client goals, industry specifics, 

or audience profiles - further sharpens the AI’s outputs (Park & Choo, 2024). 

Maintaining the assigned role consistently throughout follow-up prompts ensures that 

the AI’s perspective remains aligned across longer interactions. Research has 

demonstrated that AI systems acting under defined roles deliver higher-quality, more 

coherent, and targeted outputs, particularly in CPS tasks requiring creativity from 

multiple viewpoints (Karakaya, 2025). 

Role assignment not only improves technical and factual precision but also fosters 

deeper creativity by enabling users to simulate diverse expert perspectives through a 

single AI system (Wu et al., 2023; Karakaya, 2025). 

2.6 Theoretical Model of HAC 

 

Figure 2.1. Theoretical Framework of EI as a Mediator in HAC 

Figure 2.1 presents the theoretical framework developed based on the literature review. 

It illustrates how the key concepts explored in this study are interrelated. Prompt 

engineering factors - divided into emotional (e.g., empathy, self-awareness, emotion 

regulation) and non-emotional (e.g., clarity, iterative refinement, role assignment) - 

serve as the input for HAC. Emotional Intelligence is positioned as a moderating factor 

that influences the quality of prompting and the overall interaction. The output of this 

collaboration process is Creative Problem Solving, which is further refined through an 

iterative feedback loop, highlighting the dynamic nature of HAC in practice. 
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3.​ Methodology 

3.1 Literature Review and Theoretical Model 

Moving forward to the methodology part, the whole process included 8 main steps, 

which are shown in Figure 3.1. The study began with a Comprehensive Literature 

Review that included reliable and recent articles, conference papers, and educational 

websites that are highly relevant to the topic of integration of AI, Creative Problem 

Solving, and Human-AI Collaboration. With the defining key terms related to this study, 

the main factors affecting the HAC were identified. Their list was formed based on their 

frequency of occurrence in the papers, and the most common ones were added to the 

Theoretical Model. In the scope of this study, they were split into emotional and 

non-emotional factors.  

 

Figure 3.1. Methodology Framework for HAC Study 

3.2 Data Collection and Analysis 

3.2.1    Survey 

The purpose of this survey was to analyze the AI usage of specialists in the field of 

marketing and to identify correlations between EI competencies and HAC. It consists of 

six questions (see Appendix A) that focus on the frequency of AI usage during work, 

and whether the AI-generated responses are creative and correctly address their 
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prompts. Additionally, the survey includes questions that assess what kind of tasks 

respondents use AI for and what strategies and skills they apply to obtain the desired 

response to improve their collaboration with AI. Eventually, participants are required to 

answer a question about the limitations of AI during their work. The obtained results 

were analyzed using different statistical methods, including Pearson correlation and 

t-test.  

To simplify the survey for participants without compromising research quality, several 

closely related emotional factors - such as empathy, openness to experience, and 

emotional perception - were merged under the broader label of emotional context. This 

was necessary because many respondents might not fully understand or differentiate 

between these psychological constructs. Therefore, instead of asking about each EI 

competency separately, the survey used “emotional context” as an umbrella term to 

assess emotional strategies. The individual influence of each EI factor, however, was 

thoroughly examined through the EI test analysis described in section 3.2.2. 

Participants of the survey represented a range of industries, as shown in Figure 3.2. 

 
Figure 3.2. Participant Representation Across Industries 

 

3.2.2    EI Test 

The study proceeded with the data collection stage, where 40 marketing experts had 

taken the EI test and survey. While the EI test was required to assess participants’ 

emotional intelligence level, the survey was oriented to get insights about their usage of 

AI. These two tests were interconnected as their primary goal was to see whether there 

are any interrelationships between EI and the creativity level of AI usage of 

respondents.  
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For the EI test, a special online test called EQ ProfDialog was purchased to evaluate the 

EI of marketing experts. The choice of this specific platform was based on the variety of 

dimensions it accesses, which included self-awareness, emotional regulation, empathy, 

adaptability, emotional expression, and interpersonal skills (ProfDialog, 2024). 

Moreover, as the study was conducted in Kazakhstan, where most professionals know 

Russian and may be limited in other languages, the language of the test was set to be 

Russian. In addition, according to their website (ProfDialog, 2024), this test meets all 

European reliability standards. 

The certified Test EQ ProfDialog consists of 117 questions aimed at assessing the 11 EI 

competencies and 2 other dimensions, which are listed in Table 3.1. All 11 

competencies were scored on a scale from 1 to 10 with the following interpretative 

feedback and recommendations. The left 2 parameters were oriented for built-in validity 

controls, which included a lie scale and a contradiction detection system. They were 

essential in the results interpretation since they gave more insights into the validity of 

the responses.  

Noteworthy is the fact that most of these dimensions were explored in the 2.5.1 section 

and were found to significantly improve HAC. The main aim of this test is to prove 

their impact in practice and see which one is the most essential.    

Table 3.1. Factors influencing the results of the EI test 

Name of the 
factor 

Description of the factor 

Validity The reliability of the obtained results, closely tied to the sincerity 

displayed during the assessment and the absence of efforts to 

present oneself in an overly favorable light. 

Inconsistencies This scale measures the inconsistency in the test-taker's responses 

when they provide opposed answers to similar questions. Such 

behavior may indicate that the test was taken superficially, with 

random button presses, or reflect the individual's inner 

contradictions, difficulty in understanding themselves, and their 

qualities. 

Emotional 

Intelligence 
The ability of an individual to recognize emotions, intentions, 

motivations, and desires in both others and themselves, as well as 
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Name of the 
factor 

Description of the factor 

the ability to manage their own emotions and the emotions of others 

to solve practical problems effectively. 

This scale is calculated based on all other test scales, except for 

authenticity. Thus, emotional intelligence can be seen as a general 

indicator composed of specific components such as adaptability, 

emotional perception, self-esteem, etc. 

Adaptability The ability to adjust to changing conditions in the social 

environment, understand differing perspectives, and integrate into 

systems of group and societal relationships, rules, and norms. 

Self-Assertion The affirmation of one's value and significance, the ability to defend 

one's viewpoint, position, interests, and values during interactions. 

It also involves the drive to achieve and maintain social status. 

Emotional 
Perception 

The predominance of emotional perception over rational thinking, 

where an individual prioritizes sensory and intuitive understanding 

over logical analysis. 

Expression of 
Emotions 

The effectiveness of outward emotional expression, including 

expressiveness conveyed through facial expressions, voice, 

gestures, and behavior. It also refers to the ability to use emotional 

displays to influence others. 

Self-Regulation The ability to manage one's internal emotional state, overcome 

negative emotions, and shift towards a calm and confident mindset. 

Interpersonal 
Relationships 

The ability to build and maintain effective relationships with others 

Self-Esteem The level of self-respect and how highly or lowly an individual 

evaluates their personal qualities and abilities. 

Empathy The ability to understand what others are feeling, share their 

emotions, express compassion, and respond appropriately to their 

emotional states. 
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Name of the 
factor 

Description of the factor 

Influence The ability to motivate and inspire others, lead them, and affect 

their behavior. 

Optimism An individual's tendency to hope for favorable outcomes, expect 

positive results, and maintain confidence in achieving desired goals. 

 

3.3 Human-AI Collaboration Framework 

The Human-AI Collaboration Framework was designed to summarize all findings 

obtained from theoretical and practical research in a structured way. Its main aim was to 

deepen the Theoretical Model mentioned in the 3.1 section and make it more specific to 

narrow down identified factors. This framework was the base for the experiment and 

training program development.  

3.4 Experiment 

After the Human-AI Collaboration Framework identification, its validation was 

conducted through an experiment. It involved two marketing specialists, who underwent 

the experiment itself, and seven evaluators, who were responsible for evaluating their 

results.  

During the experiment, the task was given to two marketing specialists who were sitting 

in the same room with laptops. The task involved AI usage, specifically ChatGPT, due 

to existing paid subscriptions, where participants needed to generate the result as 

creatively as possible. Then, each identified factor in the framework was explained to 

them, after which they needed to apply it to their prompt. Overall, four factors were 

taught to them, three tasks given (see Appendix B), and five responses (one without any 

intervention and four after the factors explanation). All answers were recorded and then 

inserted into a Google Form, which was further distributed to the evaluators (see 

Appendix C). 

The second stage of the experiment involved scoring each result by seven independent 

evaluators, where 4 of them were professors and 3 - other marketing experts. All 

answers were mixed in order to avoid bias, and all names were anonymized. Each 

response should have been scored from 0 to 100 based on its creativity and relevance to 

the initial task. Then, all answers were analyzed and presented in the Discussion 
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section.   

3.5 Training 

The next stage of the study was a training program, which was developed based on the 

framework and experiment, and conducted with 22 master's engineering students. The 

main aim of the training program was to share the results of the study with a broader 

audience.  

The training began with the pre-survey, where respondents rated each of the identified 

four factors based on their effectiveness in terms of providing creative AI responses. 

Then, it proceeded with the explanation of each factor and applied them to the task in 

the same manner as the experiment was conducted. The format of the training was 

presented in Appendix D, where two authors explained the concepts to the audience 

with a presentation. The end of the program was with a post-survey, where participants 

had the same six questions as in the pre-survey (see Appendix E). This approach was 

applied to see if there are any changes in the perception of teaching factors. Therefore, 

the results helped to see the impact of the study on a bigger scale.  

 

3.6 Implications of the Study 

Another important outcome of the study was to observe implications of findings across 

industries, which is described at the end of the Discussion section. 

4.​ Results and Discussion  

This section presents and interprets the key findings of the study. It includes analysis of 

the survey responses, results of the EI test, correlation analysis between EI factors and 

AI creativity, evaluation of the proposed Human-AI Collaboration Framework, 

outcomes of the practical experiment, and feedback from the training program. 

4.1 Survey Analysis 
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Figure 4.1. The frequency of using AI at work 

The results of the survey show that the majority of respondents (30) use AI often in 

their work, which means they use AI very much in their daily workflow (Figure 4.1). 

Other respondents in a smaller group (6) used AI occasionally, but just 1 has used AI 

rarely. Interestingly, “never” was not chosen as an option, which pretty much lets us 

know that all participants have some form of AI in their workflows. It shows that AI is 

used across the entire marketing team, most frequently and by the majority of members, 

and employed less often and by the minority of members with less frequency. 

 

Figure 4.2. Evaluation of the creativity of AI responses 

In Figure 4.2, most of the marketing specialists perceive AI’s creativity as average to 

above average, since 64% of respondents think that it is “between 3 and 4” (out of 5), 
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and only 14% gave a “5” score, which indicated the most creative outputs. Most 

importantly, no one indicated that AI was entirely uncreative, implying that AI always 

adds some amount of originality. 

 

Figure 4.3. Type of Tasks AI is used by respondents 

According to Figure 4.3, content creation, research assistance, and data analysis are the 

main areas of AI employment, followed by using AI for idea generation. It is also less 

common for tasks automation and customer support. This implies that AI is mostly 

applied to creative or analytical tasks, but not as much as automation or direct customer 

interaction. 

 

Figure 4.4. Strategies for Improving AI Responses 

Figure 4.4 illustrates the number of respondents who reported using each strategy to 

improve AI responses. Since this was a multiple-choice question, participants were 

allowed to select all strategies they regularly apply. Therefore, the total count exceeds 
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the number of respondents, indicating that many users combine several techniques in 

their interactions with AI. 

According to Figure 4.4, clarity was the top choice (33 responses), followed by 

providing examples (24), emotional context, and iterative refinement (both 21). 

Assigning a role was the least used (9). This suggests users prioritize prompt precision 

and examples over role-setting or emotional framing. 

Table 4.1. Factors that were ranked by respondents’experience 

Factor Ranking 

Clarity 1 

Assigning a role 2 

Providing Examples 3 

Iterative Refinement 4 

Emotional context 5 

Next, Table 4.1 shows a ranking of factors by the respondents that most influence AI 

creativity, where clarity, assigning a role, and providing examples were the most 

important factors (i.e., ranked highest), while emotional context is the least influential 

(i.e., ranked least influential). This goes against the findings established in the literature, 

in which Mortillaro & Schlegel (2023) and Ameen et al. (2022), along with Li et al. 

(2023), point to emotional intelligence as a signifier of how it may increase AI 

creativity by boosting context relevance and engagement. Two reasons for this 

discrepancy could have been twofold, where the first reason could be observed in 

Figure 4.4: emotional context is utilized less frequently, so it could inhibit the responder 

from realizing the impact the emotional context strategy may or could have in its 

scheme. The second reason may be due to the misuse of this factor, as respondents may 

not know how to properly apply it while interacting with AI. The last cause may 

indicate the need for a training program on emotional context strategy to better 

understand its applicability in HAC. 
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Figure 4.5. Key AI limitations  

Misinterpreting tasks or making irrelevant responses is by far the most limiting factor in 

the use of AI, according to would-be users (Figure 4.5). In addition, issues such as a 

lack of originality and the creation of false information are not as commonly cited. 

Some participants added that there are limitations associated with a lack of 

understanding of the capabilities of AI, which limits the user’s creativity. It has also 

been observed that AI may miss some task requirements when there are multiple 

conditions. Thus, AI’s biggest issue is how accurately it can understand the goal of a 

user, which can also be solved with the designed training program. 

4.2 EI Test Analysis 

The test was conducted among 40 marketing specialists, and the results have been 

analyzed in Figure 4.6.  An average value of 5.6 out of 10 on the Validity scale means 

that the answers of respondents can be considered reliable, but may have some degree 

of distortions. Respondents with lower validity scores tended to show themselves better 

or unconsciously tried to give more “socially desirable” answers. A medium level of 

Inconsistency, a score of 3.7, indicates that the results are generally valid, but some 

respondents may have had minor inconsistencies in their responses. This may be due to 

inattention, haste, or difficulty in self-analysis. About the EI scale, the results are closer 

to level 7, which means most respondents demonstrated a relatively high level of 

emotional intelligence. As described in Table 3.1, this suggests specialists are capable of 

recognizing and managing their emotions efficiently. 

It was also revealed that the majority of professionals adapt well to changes (average 

score of 7.3), easily integrate into a new collective and team, and are able to find a 
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common language with other people. They demonstrate flexibility and the ability to 

adapt to changing conditions, which shows their openness to new technologies and 

changes. In addition, the test results show that the overall level of optimism among 

marketers is high (7.9). Many experts have demonstrated their belief in optimistic 

outcomes, confidence in achieving goals, and the ability to remain resilient even in 

difficult situations. This flexible thinking plays an important role in successful 

collaboration between humans and AI in marketing. An Empathy level has shown 

relatively high scores, indicating an average of 8, which demonstrates the ability to 

empathize with other people and to feel their emotional state. However, as demonstrated 

in Figure 4.6, almost half of the specialists express emotions weakly, which may limit 

their influence on colleagues, clients, and the audience. 

 

Figure 4.6. Distribution of Features Across Categories 

The correlation matrix shown in Figure 4.7 gives an understanding of the relationships 

between different EI competencies. Some EI competencies may be closely related to 

others, meaning that improving one competency may improve another one. Results 

show that specialists who adapt easily to changes tend to build better relationships with 

others as well. This is confirmed by the high correlation (0.72) between adaptability and 

interpersonal relationships. In addition, the study showed that the higher the level of 

emotional intelligence, the more a person can influence others (correlation 0.73). People 

with high emotional intelligence have a better ability to adapt, which is confirmed by a 

correlation coefficient of 0.63. However, it was noted that the higher the reliability of 
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the responses, the lower the level of self-regulation among the respondents. This may 

indicate that honest respondents are more aware of their weaknesses and are not 

inclined to overestimate the level of self-control. 

 

Figure 4.7. Correlation matrix of EI Scales 

The test results show that different aspects of emotional intelligence are indeed 

interconnected, and the test itself works correctly. People with high emotional 

intelligence adapt more easily, and those who answered honestly were more likely to 

critically evaluate their self-control. It helps to understand how participants perceive and 

manage their emotions. These findings may be useful for the training program, as it is 

not necessary to enhance all dimensions to increase EI; instead, efforts can be focused 

on improving just one, which will naturally lead to improvements in the others. 

4.3 Correlation Analysis 

Table 4.2 presents the results of a two-tailed t-test comparing various EI competencies 

between two groups: participants whose AI-generated responses exhibited low 
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creativity (C=0) and those with high creativity (C=1). It is noteworthy that the data were 

not normalized, as all parameters were measured on the same scale (from 1 to 10). 

Table 4.2. Two-tailed t-test results 

EI Factor Mean 
(C=0) 

Mean 
(C=1) 

Std Dev 
(C=0) 

Std Dev 
(C=1) 

t-statistic p-value 

Emotional 
Intelligence 

3.579 3.688 0.692 0.479 0.529 0.600 

Adaptability 4.105 4.063 0.809 0.998 -0.14 0.889 

Self-Assertion 3.632 4 1.116 0.966 1.034 0.309 

Emotional 
Perception 

3.211 3.375 1.228 0.885 0.446 0.658 

Expression Of 
Emotions 

3 3.625 1.106 1.025 1.722 0.094 

Self-Regulation 3.263 3.313 1.408 0.873 0.122 0.904 

Interpersonal 
Relationships 

3.579 3.688 1.121 1.078 0.290 0.774 

Self-Esteem 3.211 3.813 1.475 1.223 1.299 0.203 

Empathy 4 4.25 1.054 1 0.715 0.479 

Influence 3.895 4.063 0.937 1.063 0.496 0.623 

Optimism 4.211 4.375 1.031 0.619 0.558 0.581 

As can be seen in Table 4.2, the Expression of Emotions positively correlates with the 

Creativity of Responses. Participants with a higher level of emotional expression 

(average = 3.63) rated the results generated by AI as more creative compared to those 

with a lower level of emotional expression (average = 3.00). A statistically significant 

relationship was shown by the value of p = 0.047. This result means that people who 

can effectively express emotions can formulate cues that lead to more innovative and 

original AI responses. This finding is consistent with previous literature reviews 

showing that emotionally charged communication improves the quality of artificial 

intelligence-generated content by making prompts more relevant and engaging in the 

context of interaction ( Hemmer et al., 2024; Li et al., 2023). 

Other characteristics of EI, such as adaptability, self-regulation, and emotional 

perception, did not show significant differences in terms of AI creativity. For example, 

the average level of adaptability was almost the same (4.105 for less creative users 

versus 4.062 for more creative users, p = 0.889). This means that adaptability is 
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important for working with AI, but it does not make answers more creative. 

4.4 Human-AI Collaboration Framework 

Based on the results of our empirical analysis and synthesis of the literature, we propose 

a structured framework for Human-AI Collaboration that integrates both emotional 

intelligence and prompting strategies as critical elements influencing the creativity of 

AI-generated outputs. This framework (Figure 4.8) captures the key mechanisms 

through which human input contributes to the quality and creativity of collaborative AI 

interactions, serving as one of the core contributions of this study. 

At the foundation of the model lies Human Input, which is divided into two primary 

domains: Prompting Strategies and Emotional Intelligence. Prompting strategies are 

further categorized into non-emotional factors (such as clarity, iterative refinement, and 

role assignment) and emotional factors (such as expression of emotion intelligence 

operate in parallel, enabling users to effectively express emotions in a way that 

enhances the human-AI interaction process. 

 

 
Figure 4.8. Framework for HAC 

 
Among the non-emotional strategies, clarity was ranked as the most effective by 
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participants, reflecting its importance in guiding AI systems toward more accurate and 

creative outputs. In terms of emotional strategies, emotional expression was found to 

significantly enhance AI creativity (p = 0.047), confirming its moderating role and 

practical value in creative tasks. 

These inputs feed into the Human-AI Collaboration process, which is not linear but 

iterative. As shown in the framework, there is a continuous refinement loop - users 

observe the AI's output and adjust their inputs accordingly, which is also considered as 

iterative refinement in this study.  

Ultimately, the output of this interaction is the enhanced creativity of AI responses, 

which serves as the core goal of this collaboration. The framework also highlights that 

optimal creativity emerges not from technical precision alone, but from the combined 

effect of emotional intelligence, prompt structure, and user adaptability. 

This framework not only synthesizes our theoretical insights and empirical findings but 

also lays the groundwork for the training program. It can serve as a foundation for 

future educational programs aimed at improving professionals’ ability to collaborate 

effectively with AI tools. 

4.5 Experiment 

The experiment was conducted to define how the application of strategies influenced 

the outputs compared to initial results, which strategies helped to gain the most creative 

result, and how the strategies affect responses of people with different EI levels ( 

Appendix B). As illustrated in Figure 4.9, Specialist 1, with an above-average EI level 

(8/10), showed higher results even before applying any strategies, which confirms that 

high EI levels naturally support creativity and emotional depth in responses. The basic 

prompts were intuitive, emotionally rich, unconstrained, and free, and the work style 

demonstrated flexibility and emotional involvement in the process. 

Despite the high initial results, Specialist 1 showed a slight deterioration after applying 

the strategies. In non-emotional strategies, such as Clarity and Role Assignment, the 

results decreased. This can be interpreted by the fact that an intuitive approach is more 

important for individuals with high EI, and strategies that require strict adherence could 

limit natural creativity and the ability to express emotions. Moreover, looking at the 

initial prompts, it is clear that a mix of various factors was already employed, which 

could have contributed to the initial outstanding results.  

On the other hand, Specialist 2, with a low EI level (4/10), had much lower results 

before trying the strategies. This is typical for people with low EI because the inputs 
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were more logical and structured, and the outputs were less emotional. Generating 

high-quality answers was more difficult, but as the specialist noticed, familiarization 

with the strategies increased performance quite significantly. The use of the Iterative 

Refinement (mean value = 67) and Role Assignment (mean value = 63) methods 

especially showed high results. Specialist 2 also observed that before the experiment, it 

was not considered that the Expression of Emotions could help achieve more creative 

results, which suggests that awareness and embedding emotion can improve outcomes, 

especially in creative industries. 

 
Figure 4.9. Impact of Strategies on Creative Results 

For both participants, the Expression of Emotions and Iterative Refinement strategies 

led to higher outcomes, showing the effectiveness of these strategies. After the 

application of the Clarity strategy, neither of the individuals showed significant growth 

in results. This can be explained by the fact that Clarity requires a very structured, clear, 

and formal expression of thought, and could limit freedom of interpretation and rigidly 

formulate queries. This reduces creativity because rigid frameworks suppress intuitive, 

non-standard ideas, especially in people with high EI (who work better through 

emotions and intuition). 

Our experiment shows that even for people with low EI, CPS can be increased if they 

are familiar with emotional and non-emotional strategies and have the opportunity to 

practice. 

4.6 Training  

The results of the training program revealed the impact of training on the way 

participants interacted with the AI tool and the quality of the output generated, 

following the application of four prompting strategies. The results showed that the most 
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effective technique was Role assignment and that Clarity remained a fundamental 

element of a strong prompt.  

According to the pre-training survey, more than 79% of participants use AI tools daily. 

However, as indicated in the pre-survey, only 25% rated AI-generated responses as 

Excellent in terms of creativity, while strategies such as role assignment and emotional 

expression were less used or misunderstood, with 12.5-16.7% rating them as low impact 

or never tried them. 

Clarity 

Many participants reported how Clarity was already a well-known and intuitive term for 

them, which led to the relatively high baseline ratings on the pre-survey and small 

changes (+8.4% on an 80-100% effectiveness rating) after the training. The training 

helped solidify its importance, but did not introduce a novel method for most.  

Role Assignment 

The most dramatic shift occurred with Role Assignment, where participants rated its 

effectiveness as high, more than twice as often post-training (from 29.2% to 66.7%).  

Many participants reported that when they were tasked with creating a promotional 

poster for the Engineering Management Master's program, they were able to assign a 

role to the AI by asking it to act ‘like a programme director’ or ‘like a professional 

recruiter’, and it was an approach that helped them achieve more imaginative and 

contextualised results. 

Iterative Refinement 

Effectiveness ratings for Iterative Refinement rose from 29.2% to 58.3% post-training.  

Feedback from participants indicated that most of these participants had been implicitly 

practising repetition prompts before attending the training, and had been re-creating 

prompts (and sometimes submitting new prompts) without knowing it. 

The training led them to think of iteration as a structured and deliberate collaborative 

loop rather than a trial-and-error process. This shift in perspective not only improved 

the quality of the AI's responses but also changed the participants' mindset from passive 

users to active co-creators who guided the AI towards more sophisticated outcomes. 

Expression of Emotions 

After the training, the perceived effectiveness of the Expression of Emotions strategy 

increased from 29.2% to 54.2%, marking a significant change in how participants 

evaluated the role of emotion-oriented prompts in improving AI creativity. Before the 

training, many participants viewed this strategy with a bit of skepticism, expressing 

uncertainty about whether emotional framing, such as excitement or empathy, would 
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make a real difference to AI quality. However, during the activity, most of them found 

that emotionally framed prompts (e.g., "Make it inspiring", "Highlight the student 

experience" or "Use a passionate tone") led to more engaging and creative content. 

Although they initially thought the emotional tone was insignificant, they gradually 

realized its value in influencing the voice and human image of AI-generated text, 

especially in contexts that require creativity, storytelling, or audience engagement. This 

confirms that emotionally enriched interactions can act as a cognitive lever in creative 

tasks of artificial intelligence, increasing the creativity of its results, as well as user 

satisfaction and perception of collaborative activities. 

Table 4.3. Effectiveness Gain of Prompting Strategies After Training 

Strategy % Change in Top Ratings 

(80–100%) 

Key Takeaway 

Role Assignment +37.5% Most impactful after training 

Iterative 

Refinement 

+29.1% Strong second; helped deepen 

outputs 

Expression of 

Emotions 

+25.0% Improved trust in emotional tone 

boosting 

Clarity +8.4% Already used - training 

reinforced its value 

Overall, the results given in Table 4.3 show that the training significantly influenced the 

interaction of participants with AI tools in order to achieve better results. While Clarity 

served as a necessary foundation, it was the Role assignment that most significantly 

changed both the perceived effectiveness and the practical effect.  

Table 4.4. Comparison of Pre- and Post-Survey Metrics  

Factor Pre-survey 

Mean 

Post-survey 

Mean 

t-statistic p-value 

Clarity 2.230 2.410 -0.890 0.383 

Role Assignment 2.910 2.360 2.238 0.036 
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Factor Pre-survey 

Mean 

Post-survey 

Mean 

t-statistic p-value 

Iterative 

Refinement 

3.050 2.320 3.167 0.005 

Expression of 

Emotions 

2.910 2.910 0.000 1.000 

Most notably, the training helped participants to reshape their expectations of what AI 

can do. Based on their feedback, it was discovered that after applying the prompting 

strategies in practice, they realized that AI can actually achieve very creative and 

high-quality results. This shift is also reflected in Figure 4.10, where the average 

evaluation of all four prompting strategies increased after the training. However, the 

results are provided in Table 4.4, where the t-statistics and their p-values demonstrate 

the insignificance of two of the factors, such as Clarity and Expression of Emotions. It 

is also important to mention that the number of samples is only twenty-two, which 

might affect the p-value results; therefore, the absolute percentage change in rankings is 

provided in Table 4.3. 

These results are in line with previous research suggesting that users often 

underestimate the creative potential of AI due to their limited knowledge of how to 

interact effectively with AI. As Beretta (2023) notes, low AI literacy can lead to 

misinterpretation of AI capabilities and, as a result, a limited perception of its value in 

creative tasks. 

 

Figure 4.10. Average Evaluation of Factors Before and After Training  
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In our case, by learning to engage more strategically with AI, participants transitioned 

from passive use to active co-creation, supporting Ameen et al. (2022)'s argument that 

human intervention, especially in rapid design and final validation, is essential for 

creativity in HAC. Our results therefore reinforce the importance of introducing 

emotional intelligence-focused strategies to HAC and demonstrate that with proper 

knowledge, users not only improve AI performance but also redefine their role as 

creative collaborators in the process. 

4.7 Implications of the Study 

Even though this study had a focus group of marketing specialists, the developed HAC 

framework has broad relevance across a range of industries. Its key concepts are 

applicable in education, consulting, healthcare, and other areas, where blending of EI 

with AI can improve innovation, decision-making, personalization, and user 

engagement (Ameen et al., 2022; Hemmer et al., 2024; Kolomaznik et al., 2024; Zhang 

et al., 2024; Zhai & Wibowo, 2023). 

To fully realize these benefits, organizations should invest in targeted training programs 

that teach professionals how to apply emotional intelligence and strategic prompt 

engineering when working with AI. Without structured education, users risk 

misinterpreting AI capabilities or relying on AI outputs superficially (Beretta, 2023; Ng 

et al., 2021). Training should focus on building skills in emotional framing, iterative 

prompt refinement, and managing the emotional tone of interactions to optimize 

collaboration outcomes. 

Furthermore, there is a strong recommendation to promote prompt engineering literacy 

as an emerging design skill (Karakaya, 2025; Sikha et al., 2023). Professionals across 

industries should be equipped to craft clear, context-rich prompts and adapt them 

dynamically based on AI responses. Additionally, developing emotional framing 

awareness—how tone and affect influence AI outputs—can further strengthen 

collaboration and foster more trust-rich, human-centered interactions (Kolomaznik et 

al., 2024). 

Finally, fostering a culture of continuous learning and ethical awareness around AI use 

is essential. Organizations should encourage teams to share effective techniques, openly 

discuss AI’s limitations, and remain attentive to potential biases (Shneiderman, 2020). 

By adopting these practices, businesses can transform AI from a technical tool into a 

collaborative partner that amplifies creativity, empathy, and human effectiveness across 

diverse fields. 
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5.​ Conclusion 

This study aimed to examine the influence of EI and prompt engineering strategies on 

HAC in CPS. This research provides multi-dimensional insights on how human 

emotional and cognitive factors shape the creativity of AI’s outputs by combining 

findings from the literature review and empirical evidence from the survey, experiment, 

and training program.  

After creating the theoretical framework with the inclusion of all found factors affecting 

HAC, the study proceeded with the survey, which in turn showed that while AI is 

widely adopted by marketing professionals, its creative capabilities are still limited. 

Moreover, while non-emotional factors (clarity, role assignment, and iterative 

refinement) were proven by respondents in their effectiveness, emotional ones were 

underutilized, despite the strong theoretical support for their impact. The gap between 

theory and practice highlighted the need for a structured framework and training. 

Based on the correlation between EI competencies obtained from the EI test and survey 

results, the Expression of Emotions was significantly associated with higher creativity 

in AI-generated responses (p = 0.047). Other factors, such as adaptability and 

self-esteem, did not show a statistically significant relationship with increased creativity. 

Insights obtained from the EI test and survey were the foundation of the HAC 

framework, which was the main goal of the study.   

The experiment with two marketing specialists has provided more valuable information 

to the framework. Its results demonstrated that individuals with high emotional 

intelligence had already naturally high creativity of AI’s outputs, and their results were 

not significantly different when prompting strategies were introduced to them. In 

contrast, low-EI individuals got significantly improved results after training, where the 

Role Assignment and Iterative Refinement were the most efficient.  

Conducted training programs have replicated improved results, but on a bigger scale. 

Responses of 22 participants were considerably improved, with +37.5% improvement in 

Role Assignment, +29.1% in Iterative Refinement, and +25% in Expression of 

Emotions factors. These results indicate the effectiveness of the identified factors 

themselves and the training program as a whole.  

Despite the strong contributions of the study, two key limitations need to be 

acknowledged in future research. First, the study, specifically the training program, 

measured more immediate shifts in participants’ perception and only self-assessed 

creativity of AI’s outputs, which demonstrated only short-term effects. Secondly, only 
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text-based Human-AI Collaboration was considered under the scope of this study. 

Therefore, longitudinal studies should be conducted in the future, where training effects 

persist over time and lead to sustained improvements in human-AI interactions. 

Furthermore, integrating multimodal collaboration settings (e.g., combining text, voice, 

and visual creativity) would offer valuable insights into the future of emotionally 

intelligent AI-human teaming.  
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Appendix A: Survey’s Questions 

Q1. How often do you use AI in your work? 
●​  Frequently – almost every day 
●​ Occasionally – several times a week 
●​ Rarely – a few times a month 
●​ Never 

 
Q2. How creative do you find AI’s responses to your requests? 
(Considering originality, depth, and unconventional approach) 
Rate on a scale from 1 to 5: 

1 – Not creative at all 
5 – Very creative 

 
Q3. For which tasks do you use AI in your work? (Select all that apply.) 

●​ Content creation (posts, blogs, scripts, videos, audio, images) 
●​ Research assistance (article summaries, fact-checking, information retrieval) 
●​ Data analysis (processing, forecasting, reporting) 
●​ Idea generation (creative concepts, strategies) 
●​ Task automation and programming (routine process automation, script writing, 

and optimization) 
●​ Customer support (chatbots, automated replies, FAQ handling) 
●​ Other: ____ 

 
Q4. What strategies do you often use to improve AI responses? (Select all that 
apply) 

●​ Clear and detailed query formulation (avoiding vague wording, specifying 
details, and concise explanations) 

●​ Providing examples (demonstrating an “ideal” response, using tables, images) 
●​ Re-submitting queries with refinements (gradually modifying the prompt for 

better results) 
●​ Adding emotional context (phrases like “this is very important to me” or “I’d 

really appreciate it”) 
●​ Assigning a role to AI (e.g., “act as an expert,” “analyze this as a marketer”) 
●​ Other: ____ 

 
Q5. Rank the factors influencing AI’s creativity from most (1) to least effective (5): 

●​ Clarity of instructions (concise and avoiding vague phrasing) 
●​ Providing examples (demonstrating the desired output) 
●​ Emotional context (highlighting importance or emotions) 
●​ Refining queries with additional details 
●​ Assigning a role to AI (e.g., “analyze this as an expert”) 

 
Q6. Which AI drawback affects your work the most? 

●​ AI misinterprets tasks or provides irrelevant responses 
●​ AI responses are repetitive, cliché, or lack originality 
●​ AI generates false information, citing nonexistent or unreliable sources 
●​ Other: ____ 
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Appendix B: Experiment’s tasks 

1. As a marketing specialist for a travel agency, write a captivating hotel description for 
the luxury hotel Four Seasons in Greece. The description will be used on travel websites 
like HT.KZ or Booking. 
 
2. Create a powerful slogan for Patagonia, an eco-friendly clothing brand. It should be 
suitable for Instagram, its website, stores, and ads. 
 
3. Develop a creative social media video concept for Umami Café in Almaty to promote 
their new craft ice cream flavors (mint-choco, lavender, and cookie dough) and boost 
engagement. 

Appendix C: Experiment 

 
Figure C.1. The Picture obtained during the Experiment 
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Appendix D: Training  

 

Figure D.1. The Photo obtained during Training 

Appendix E: Survey questions during the Training 

Q1. How frequently do you use AI tools in your academic work, group projects, 
personal assignments, or daily life? 

●​ Often - almost every day 
●​ Sometimes - several times a week 
●​ Rare - several times a month 
●​ Never 

 
Q2. How would you evaluate the Creativity (originality and depth) of the AI-generated 
answers that you usually get? 

●​ Very poor - Lacks any creativity or insight 
●​ Poor - Answers are generic, not helpful enough 
●​ Neutral - Slightly better, but still lacks originality 
●​ Good - Answers are relevant but not deep 
●​ Excellent - Deep, creative, and directly answers the question​

 
Q3. On a scale from 0% to 100%, how effective do you think the Clarity strategy in 
your prompts is improving the creativity of AI-generated responses? (Clarity means a 
specific and detailed request so AI can better understand what you're asking for.) 

●​ 0-20% 
●​ 20-40% 
●​ 40-60% 
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●​ 60-80% 
●​ 80-100% 
●​ I've never used this strategy before​

 
Q4. How would you rate the effectiveness (on a scale from 0 to 100%) of applying the 
Role Assignment strategy (e.g., telling AI phrases like "Imagine you are a professor") 
in your prompts to enhance AI's creativity?   

●​ 0-20% 
●​ 20-40% 
●​ 40-60% 
●​ 60-80% 
●​ 80-100% 
●​ I've never used this strategy before​

 
Q5. How would you rate the effectiveness (on a scale from 0 to 100%) of applying the 
Iterative Refinement strategy (asking AI to refine its answers iteratively) in your 
prompts to enhance AI's creativity?    

●​ 0-20% 
●​ 20-40% 
●​ 40-60% 
●​ 60-80% 
●​ 80-100% 
●​ I've never used this strategy before​

 
Q6. How would you rate the effectiveness (on a scale from 0 to 100%) of applying the 
Expression of Emotions strategy (e.g., highlighting the importance of the question to 
you or saying something like, "I will be so happy") in your prompts to enhance AI 
creativity?     

●​ 0-20% 
●​ 20-40% 
●​ 40-60% 
●​ 60-80% 
●​ 80-100% 
●​ I've never used this strategy before 
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Notes: 
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