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Impact of Chat Bot Use on Researcher’s Cognitive Load and Work Performance: 
A Study of Chat Bot User’s Experience as a Mediator  
Ruqia Nadeem Mir ,1   Aftab Hussain 2   

Abstract 
Objective: This study aimed to to find out the impact of chat bot use on researcher’s cognitive load and work performance: a 

study of chat bot user’s experience as a mediator  

Study Design: A cross-sectional study was conducted. 
Place and duration of study: The present research was carried out in different research settings such as universities, research labs, 

and research institutions of Rawalpindi and Islamabad, Pakistan. 
Material and Methods: The Cross-sectional research design was used to find out the impact of chat bot use researcher’s cognitive 

load and work performance with the mediating effect of chat bot user’s experience. The sample consisted of 300 participants, 

including both male and female researchers, taken from different research settings of Rawalpindi and Islamabad, through purposive 

sampling technique. The age range of the participants was 25-44 years. Bot Usability Scale, (1) Cognitive Load Questionnaire, (2) 

Individual Work Performance Questionnaire, (3) and User Engagement Scale (4) were used to collect data. Pearson correlation, 

regression analysis and mediation analysis were done by using SPSS.  

Results: The result showed that chat bot use had a weak but significant negative correlation with cognitive load (r = - .13*; p <.05) 

but had no meaningful correlation with work performance (r = .03; p>.05). Furthermore, indirect impact via chat bot user’s 

experience was found to be significant (β=-.20, SE=.10, 95% CI [-.42, -.03]), which means that chat bot user’s experience 

completely mediates the relation between chat bot use and cognitive load but not between chat bot usability and work performance.  

Conclusion:  The outcomes of this study may give insights into the creation and refinement of chat bot technologies targeted to 

research workflows, thereby increasing their utility and efficiency.  

Keywords: Chat bot use, Cognitive Load, Work Performance, User Experience, Researchers  

1. Introduction

Chat bots have gained significant attention and 

widespread use in various fields, including 

customer service, healthcare, education, and 

administrative tasks, especially since 2016.  The 

usage of chat bots is becoming increasingly 

popular. In 2019, more than 50% of US and 

German customers utilised chat bots at least once, 

with even greater rates in the UK and France. (5) 

Chat bots have gained significant attention in 

recent years especially in the field of academia and 

research. (6) In the educational setting, chat bots 

facilitate student administration, enhance lecturers' 

instructional efforts, and help with language 

acquisition. (7)  In research settings, by using 

different chat bots, researchers are now 

summarizing literature on a topic, writing abstracts 

for talks or the talk itself, improving publications, 

and identifying gaps in specific study fields. (8)  

According to Schmidhuber et al. (9), the usage of 

chat bots may have beneficial consequences for the 

accuracy of information retrieval activities, hence 

increasing the productivity of knowledge workers. 

According to a review by Ubah et al. (10), chat bots 

and other AI systems can improve the effectiveness 

of educational assignments by lowering cognitive 

load and improving memory. The research 

conducted by (11) elucidates the significance of chat 

bots in augmenting student counseling, with a 

focus on their scalability and capacity to deliver 
services continuously.   It is evident from this study
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 that AI-powered chat bots have a favorable 

influence on efficiency, especially when assisting 

graduate students. The integration of chat bots in 

human-technology interactions, particularly in 

enterprise settings, aims to enhance work 

performance by reducing labor costs and 

increasing productivity. (6) 

According to a study conducted by Talan and 

Kalinkara, (12) using AI chat bots like Chat GPT can 

help students improve their time management 

abilities by efficiently arranging projects and 

homework. The study shows that AI chat bots can 

outperform students in specific educational tasks, 

leading to better time management and 

personalized learning experiences. 

AI chat bots have emerged as a significant 

educational tool capable of thoroughly addressing 

learners' different academic and research needs. (13)  

In Pakistan, 90% of scholars are familiar with the 

practice of ChatGPT in research activities. 86% of 

scholars used 3.5 (Basic version) of ChatGPT for 

their research and only 14% used 4 (Plus version) 

of ChatGPT for their research work.  (14) The usage 

of chat bot in various field’s tasks increase the 

efficiency and productivity of users. However, 

there is a lack of comprehensive understanding 

regarding the extent to which chat bot usage, has 

impacted research practices in relation to the 

cognitive processes altered by the human 

interaction with information technology in 

Pakistan. This study seeks to fill this gap by 

examining how chat bots usage affect researcher’s 

cognitive load and work performance and how 

user’s experience with chat bot affects the 

relationship of chat bot use and its impact on the 

research workflow and the researcher’s cognitive 

load. This study will help the chat bot developers 

to optimize and improve chat bot tools specifically 

designed for research purposes in order to enhance 

the research efficiency and researcher’s cognitive 

load and work performance. 

Studies have shown that the primary incentives for 

utilizing chatbots are productivity, amusement, and 

social-relational benefits. (16, 17)  

Pedro et al. (15) underlined the benefits of using 

artificial intelligence into teaching. The 

researchers acknowledged that AI in education 

may automate monotonous jobs, free up more time 

for challenging situations, and prepare the 

workforce to be AI-ready.  

Chat bots can lessen cognitive burden on working 

memory by doing ordinary or repeated activities. 

This can free up cognitive resources for more 

complicated activities, increasing overall 

efficiency and productivity. (18) 

According to research, chat bots can boost 

productivity by offering personalised support, 

stimulating group conversations, providing 

feedback, and increasing student involvement. (19) 

According to Vaidyam,  (20) chatbots have the 

potential to increase productivity and work 

performance. According to Wu and Yu (21) ,AI chat 

bots have the potential to greatly improve student 

learning outcomes that could highlight the positive 

impact of chatbot on productivity, suggesting that 

using AI chatbots can improve researcher work 

performance. 

In addition to study on chatbot usage, there is a 

growing interest in investigating user views and 

preferences about bots. (17) User preferences for 

several chatbot personas discovered that 

consumers preferred personas that reflected 

productivity as well as engagement. (22) According 

to Behrooz et al. (23) , Chatbot design, including 

anthropomorphic traits and explainability, has a 

considerable impact on user perception and 

engagement, which in turn influences cognitive 

load and productivity. 
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According to Cognitive Load Theory, Effective 

learning requires instructional materials and 

practices that align with human cognitive 

architecture. (2) In research field, researchers come 

across lot of mental effort for processing 

information for their research work such as reading 

literature reviews, identifying gaps, and analyzing 

data. Processing various source of information 

simultaneously can increase cognitive load. High 

task complexities of research increase the intrinsic 

cognitive load. According to CLT, cognitive load 

while doing research work can be reduced by using 

the effective structured means such as use of 

technology, time management strategies, and task 

prioritization. (24) Cognitive Load Theory provides 

a theoretical framework for understanding how 

technology tools might alter the cognitive demands 

that humans face when doing difficult activities. 

The idea suggests that human cognitive resources 

are finite, and that how information and task 

demands are presented and processed can 

determine the amount of cognitive effort needed. 

In research settings, researchers routinely analyze 

information from various sources, evaluate 

literature, locate important material, and do 

complicated analytical tasks, all of which can place 

significant cognitive demands. Chat bots have the 

ability to alleviate some of these pressures by 

speeding up information processing and offering 

task-related assistance. However, the amount to 

which such technological help decreases cognitive 

demands may be determined by the users' 

interactions with the technology. 

On the basis of literature review, hypotheses were 

formulated as  

H1) Chat bot use will be negatively linked with the 

cognitive load of researchers. 

H2) Chat bot use will be positively linked with the 

work performance of researchers. 

H3) User experience will negatively mediate the 

relationship between chat bot use and researchers' 

cognitive load. 

H4) User experience will positively mediate the 

relationship between chat bot use and researchers' 

work performance.  

 

2. Materials & Methods 

Research Design: The current study is purely 

quantitative in nature and it used cross-sectional 

research design. The sample for data collection 

included male and female researchers from 

different research settings such as universities, 

research institutions, and research labs.  

Sample: Data was collected from 300 male and 

female researchers through purposive sampling 

technique. The sample’s age range was from 25 to 

44 years old . 

Researchers who have completed their Post 

graduation, PhD, or any other education and are no 

longer involved in any research work were not 

included in the study. Only researchers who 

actively participated in research work and use chat 

bots for their research work were included in the 

study. Participants were informed about the goal of 

the study, and informed consent was obtained from 

them. Confidentiality was maintained, and 

participants had the option to withdraw from the 

study at any moment without expense if they were 

uncomfortable. After data collection, Data was 

analyzed using descriptive statistics. Inferential 

statistics, such as Pearson correlation, regression 

analysis and mediation analysis were used in the 

study to test the hypotheses and findings were 

reported in result section. 

Instruments 

Bot Usability Scale 
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Borsci et al. (1) created the Bot Usability Scale 

(BUS) to analyse users' experiences with chat bots 

and perceived usability in the context of their 

research. The scale was chosen since the current 

study concentrated on scholars who actively 

employ chat bots as part of their research efforts. 

Thus, in the current study, chat bot usage refers to 

participants' active involvement with chat bot 

technology for research purposes, whereas the 

BUS was used to evaluate the quality and 

usefulness of this interaction. The BUS-11 is 

composed of 11 measures that reflect five 

dimensions: perceived accessibility to chat bot 

services, perceived quality of chat bot functions, 

perceived quality of conversation and information 

delivered, perceived privacy and security, and 

response time. Items are assessed using a 5-point 

Likert scale. The measure has good psychometric 

qualities and was designed primarily to assess 

interaction with chat bot systems. In this study, the 

phrase "chat bot use" refers to participants' use of 

chat bots in their research activities, with the 

usability of this interaction measured using the Bot 

Usability Scale. 

Cognitive Load Questionnaire 

Cognitive Load Questionnaire was developed by 

Felix Krieglstein and his colleagues in 2023. The 

questionnaire was used to assess the cognitive load 

of researchers. The questionnaire consisted of 15 

items, divided into three sub scales; intrinsic load 

consist of 5 items, extraneous load consist of 5 

items, and germane load consist of 5 items. All the 

items scored on 9 point rating scale (1 representing 

not applicable to 9 representing fully applicable). 

The alpha reliability of this questionnaire was 

reported to be .83 . (2)  

Individual Work Performance Questionnaire  

Individual Work Performance Questionnaire was 

developed by Pedro J. Ramos-Villagrasa and his 

colleagues in 2015. The questionnaire was used to 

assess researcher’s work performance in research 

workplace. The IWPQ consisted of 18 items, 

divided into three sub scales: task performance, 

contextual performance, and counterproductive 

work behavior. All items have a recall period of 3 

months and a 5-point rating scale (“seldom” to 

“always” for task and contextual performance, 

“never” to “often” for counterproductive work 

behavior). The alpha reliability of individual work 

performance questionnaire was reported to be 

between 0.79 and 0.89. (3) 

User Engagement Scale  

User Engagement Scale was developed by Paul 

Cairns in 2018. The scale was used to assess user 

experience of chat bot usability among researchers. 

The scale consisted of 12 items, divided into 4 

factors; focus attention, perceived usability, 

aesthetic appeal, and reward.  All items scored on 

5-point Likert scale (1 = strongly disagree; 5 = 

strongly agree). The three items of subscale 

perceived usability have reverse coding. The alpha 

reliability of user engagement scale was reported 

to be 0.86. (4)  

3. Results 

Table 1 shows psychometric properties of the study 

variables. 

Table 01 
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Note. K = No. of items, A = Alpha reliability, M = 

Mean, SD = Standard Deviation 

Table 1 displays reliability coefficients and sample 

normality. All scales had good reliabilities (α =.60-

.90). The descriptive mean value revealed that the 

cognitive load questionnaire had the highest mean 

value (53.88) and the lowest mean value (30.67) 

for the individual work performance scale. The 

cognitive stress questionnaire had the biggest 

standard deviation (12.75). The user experience 

scale has the lowest standard deviation (4.39). A 

normal distribution of data was described as having 

skewness and kurtosis values ranging from +1 to -

1. As a result, it was shown that parametric tests 

may be used to assess the hypothesis. 

Relationship between Study Variables    

To investigate the relationship between research 

variables, further Pearson correlation analysis was 

performed. Table 2 summarized the correlational 

analysis of the investigated variables.  

Table 02 

Pearson Correlation between all Study Variables 

(N = 300) 

 Variables 1 2 3 4 

1 Chat Bot Use  - - - - 

2 Cognitive Load  -.13* - - - 

3 Work Performance  .03 .01 - - 

4 User Experience  .28** -.14** -.04 - 

 

Note.*p<0.05. **p<0.01.  

Table 2 displays the findings of the bivariate 

correlation, which was used to assess the 

relationship between the research variables in the 

current investigation. The result depicted that bot 

usability had weak but significant negative 

correlation (r =- .13*; p <.05) with cognitive load. 

This indicated that as the bot usability increases, 

cognitive load tend to decrease. A non-significant 

weak positive correlation was found between bot 

usability and individual work performance (r = .03; 

p>.05). This indicated no meaningful association 

between bot usability and individual work 

performance. A very weak non-significant positive 

association was also found between cognitive load 

(r = .01; p>.05) and individual work performance. 

This also revealed no significant relationship 

between cognitive load and individual work 

performance. There was a small but substantial 

positive association between chat bot utilization 

and user experience (r =.28**; p<.01). There was a 

small but significant negative connection between 

cognitive load and user experience (r = -.14**; p 

<.01).  This indicated that as the chat bot use 

increases, user experience tends to increase and as 

the user experience increases, cognitive load tend 

to decrease. No significant correlation was found 

between work performance and user experience (r 

= -.04; p>.05). A result of non-significant 

correlation between work performance and other 

variables can be justified with previous literature 

that showed that chat bots can increase 

productivity for certain users, they do not always 

predict better work performance for everyone, 

showing that effectiveness varies depending on the 

task and user environment. (25) 

Mediation Analysis on the Study Variables 

To investigate the mechanism behind the 

association between chat bot use and cognitive 

load, a mediation study was performed, with user 
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experience serving as the mediator. The mediation 

model was developed using the study's conceptual 

framework and Cognitive Load Theory as a 

theoretical basis. Specifically, the study 

investigated whether chat bot use was connected 

with cognitive load indirectly through user 

experience, as well as calculating the direct 

influence of chat bot use on cognitive load. 

Table 03 

The mediating effect of User Experience in the 

relationship between Chat bot Use and Cognitive 

Load (N = 300) 

 

The result of Table 04 depicted that the relationship 

between chat bot usability and user experience 

were significant (t = 5.13; p < 0.001), suggesting 

that chat bot usability positively influenced user 

experience. The relationship between user 

experience and cognitive load were also significant 

(t = -2.005; p = .04), suggesting that user 

experience negatively influenced cognitive load. 

The total effect of chat bot usability on cognitive 

load as significant (t = -2.42; p = .01). The direct 

effect of chat bot usability on cognitive load was 

not significant (t = -1.76; p = .07) whereas the 

indirect effect of chat bot usability via user 

experience on cognitive load was significant with 

respect to the bootstrapped confidence interval 

(95% CI -.42, -.03), suggesting that user 

experience significantly mediated the relationship 

between chat bot usability and cognitive load 

Figure 1: path diagram of mediation in the 

relationship between chat bot use, cognitive load, 

and chat bot user’s experience 

 

The conceptual model proposes that chat bot use 

may influence researchers’ cognitive load both 

directly and indirectly through user experience. 

The direct pathway represents the potential 

influence of chat bot-supported task processing on 

cognitive load, whereas the indirect pathway 

proposes that chat bot use first influences users’ 

experience with the technology, which 

subsequently affects their cognitive load. This 

conceptualization is consistent with Cognitive 

Load Theory, which emphasizes the importance of 

how information and task demands are processed 

in determining the cognitive resources required to 

perform a task. Therefore, user experience was 

incorporated into the model as a potential 

explanatory mechanism linking chat bot use with 

cognitive load. 

4. Discussion 

 Overall, the results confirmed the relationship between 

chat bot use, cognitive load, and user experience. 

However, the results contradicted the assumption about 

relationship between chat bot use, work performance, 

and user experience.  

The first hypothesis suggested that the deployment of 

chat bots will have a detrimental impact on researchers' 

cognitive burden. The results supported this theory (see 

table 2). The findings are consistent with earlier 

research, which has shown that chat bots can reduce 

cognitive stress on working memory by automating 

frequent or repeated tasks. This can free up cognitive 

resources for harder tasks, boosting efficiency and 

productivity. (18) Chat bots can help you manage many 

jobs at once, which would otherwise be too much for 
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working memory. Chat bots relieve users of some of the 

cognitive strain, allowing them to focus on other vital 

aspects of their work. It should be noted that it may also 

increase felt pressure, affecting brain function. (26) 

The second hypothesis stated that chat bot use will be 

positively linked with the work performance of 

researchers. Results showed (see table 2) no significant 

relationship between chat bot use and work 

performance among researchers. A study showed that 

although Chat GPT and other generative AI 

technologies can increase productivity for certain users, 

they do not always predict better work performance for 

everyone, showing that effectiveness varies depending 

on the task and user environment . (25) A research found 

that inappropriate command wording input in ChatGPT 

can lead to inaccurate academic explanation answers, as 

the effectiveness of ChatGPT responses is strongly 

based on the clarity and precision of student comments. 
(27) 

The third hypothesis stated that user experience will 

negatively mediate the relationship between chat bot 

use and researchers' cognitive load. The results 

supported the theory (see Table 4). The findings were 

consistent with prior research, which demonstrated that 

in today's digital age, user experience is critical for 

difference. Chat bots are becoming a key component of 

the user experience. (28) Using a chat bot improves the 

user experience by optimizing response speed, ease of 

use, and engagement, lowering cognitive load. Users 

noticed a considerable improvement in their ability to 

effectively search for academic content. (29) 

The forth hypothesis stated that user experience will 

positively mediate the relationship between chat bot use 

and researchers' work performance. Results 

contradicted the assumption. Since no significant 

correlation was seen between chat bot use and work 

performance therefore further investigation via 

mediation analysis was unwarranted and thus it was 

omitted. The lack of mediation by user experience 

between chat bot use and individual work performance 

in the Pakistani sample could stem from unique cultural 

and organizational factors that influence how 

employees engage with technology. In Pakistan, 

varying levels of digital literacy, trust in technology, 

and different expectations for work tools may alter the 

impact of chat bot usage on performance, diminishing 

the potential mediation effect. A study conducted in 

Pakistan emphasised the importance of digital literacy, 

stating that insufficient proficiency in this area may 

impede the adoption of chat bots because they operate 

using artificial intelligence (AI) technology, which may 

be intimidating to learners who lack adequate digital 

literacy. Such inadequacies in digital skills provide 

obstacles for learners and may lead to disengagement. 
(30) 

This study has certain limitations that should be noted 

before evaluating its results. The use of selective 

sampling and participants from specific study contexts 

in Rawalpindi and Islamabad may restrict the findings' 

generalizability. Furthermore, the cross-sectional 

design and reliance on self-reported measures prevent 

causal conclusions from being formed. Although the 

participants were active chat bot users, the study did not 

objectively examine the frequency, length, or particular 

patterns of chat bot usage, which might have impacted 

the observed results.  

Conclusion 

The current study investigated the association between 

chat bot use, cognitive load, and work performance 

among researchers, with user experience serving as a 

mediating factor. The study found a small but 

significant negative connection between chat bot usage 

and researchers' cognitive burden, implying that chat 

bot use was linked with decreased reported cognitive 

load. User experience strongly influenced the 

association between chat bot use and cognitive load, 

emphasizing the necessity of considering users' 

perspectives while investigating the cognitive 

consequences of chat bot-assisted research activities. 

However, no substantial link was seen between chat bot 

use and researchers' work performance. Overall, the 

findings indicate that chat bots may be useful tools for 

research-related activities such as literature exploration, 

information retrieval, summarization, drafting, editing, 

and identifying relevant information, while their impact 
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on work performance warrants further investigation. 

The findings also emphasise that chat bots should 

support, rather than replace, researchers' critical 

thinking, independent judgment, and academic 

decision-making. 

 

Limitations 

 

The current study has certain limitations that 

should be noted when evaluating the results. 

Purposive sampling was used to recruit 

participants from chosen research settings in 

Rawalpindi and Islamabad, which may restrict the 

findings' applicability to researchers from different 

geographical locations, institutions, and 

professional contexts. Furthermore, the cross-

sectional design prevents causal correlations from 

being established between chat bot use, cognitive 

load, user experience, and work performance. The 

study also included self-report measures, which 

might be impacted by participants' subjective 

impressions and reaction patterns. Although 

participants actively used chat bots for research 

purposes, the study did not objectively analyze the 

frequency, duration, or precise patterns of chat bot 

usage. Furthermore, researchers may utilize chat 

bots for a variety of reasons, including literature 

searching, summarization, writing, editing, and 

information retrieval; however, these uses were not 

investigated individually. Finally, because chat bot 

technologies are continually developing, the 

findings may not accurately reflect experiences 

with future versions or systems.  
 

Future Recommendations 
 

Future research should use mixed-method and 

longitudinal designs to gain a better understanding 

of the link between chat bot use, cognitive load, 

user experience, and work performance over time. 

Researchers should investigate combining 

objective indications of chat bot use, such as 

frequency, length, task type, and interaction 

patterns, in addition to measures of perceived 

usefulness and user experience. Future study may 

also look at chat bot use in specific research 

activities including literature reviews, information 

retrieval, academic writing, editing, and data 

analysis to see whether various applications 

provide different results. Furthermore, 

characteristics such as digital literacy, past 

experience with AI-based technologies, 

technological familiarity, and user expectations 

should be investigated as possible impacting 

variables. Future study should also focus on 

privacy, confidentiality, information security, 

academic integrity, and the proper use of chat bot 

technology, especially when dealing with sensitive 

or unpublished data. Comparative studies 

including beginner and expert chat bot users, as 

well as researchers from various geographic and 

institutional settings, may help to better understand 

the broader implications of chat bot use in research 

environment.  
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