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 ABSTRACT 

This research examines consumer engagement in the AI-supported digital marketing 

environment using a longitudinal experimental design with real-time data analysis. The study 

analyses the effectiveness of the personalized AI content through A/B testing with Google 

Analytics and Google Optimize, as well as on engagement rate, conversion rate and the time 

spent on the site. The findings indicate that AI personalization can substantially improve 

engagement, as it can increase the engagement rate by 25%, the conversion rate by 18%, and 

the amount of time spent on the site by 30% compared to traditional marketing strategies. The 

study reveals the need for an ongoing and data-driven approach to AI marketing strategy over 

a six-month period. The results highlight the benefits of AI in strengthening the relationship 

with consumers and enhance marketing results. Moving forward, ethical implications need to 

be discussed, and the impact of AI on consumer trust and loyalty in digital marketing should 

be explored.... 

Keywords: Consumer engagement, AI-driven marketing, personalization, real-time data 

analytics, A/B testing, digital ecosystems, marketing strategies.. 
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INTRODUCTION  

With the constant changes in the digital marketing world, 

consumer engagement is one of the most important 
metrics that businesses need to keep an eye on in order to 

build long-term relationships [1]. With the advent of 

Artificial Intelligence (AI), marketers have found fresh 

avenues to engage with their customers and make their 

marketing more impactful by being personalized. AI-

enabled digital marketing ecosystems include 

sophisticated data analytics and personalization methods, 

empowering brands to provide hyper-personalized 

content, ads, and product recommendations, tailored to 

each consumer. But, even with its increasing popularity, 

there is a lack of understanding about how AI strategies 

affect consumer engagement over time as shown in figure 

1. 

 

Figure 1.AI-Driven Consumer Engagement Cycle. 
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The aim of this research is to fill this gap by examining 

consumer engagement in artificial intelligence (AI) 

enabled digital marketing environments [2]. The study 

will employ a longitudinal experimental design that will 

utilize real-time data analytics to investigate the impact of 

personalized AI content on customer engagement across a 

range of metrics, including engagement rate, conversion 

rate, and time on site. Google Analytics and Google 

Optimize can be used for A/B testing, enabling a 
comprehensive real-time assessment of AI-powered 

marketing campaigns and providing insights into the 

efficacy of personalized recommendations and content 

delivery [3]. 

This study will take a longitudinal perspective over the 

six-months to gain a deeper understanding of the impacts 

of AI on engagement and interactions throughout the 

consumer journey. This study also provides a comparison 

of AI-driven marketing strategies with traditional, non-

personalized marketing methods, which will aid in 
understanding how AI can be used to improve and 

optimize marketing strategies. Furthermore, the results of 

this study will be relevant to companies looking to 

implement or enhance AI-driven marketing initiatives that 

enhance user interaction and retention [4]. 

RELATED WORK 

Consumer engagement in AI-driven digital marketing has 

been a big topic in recent years, with increasing use of AI 

and machine learning tools designed to improve the 

engagement that businesses can have with their 

consumers. The benefits of personalization and predictive 

analytics on consumer engagement have been studied 

mainly from the point of view of boosting engagement 

scores. Smith et al. (2020), for instance, found that AI 

recommendation systems could help improve customer 

satisfaction and engagement rates as it provides highly 

personalized content that improves the user experience 

[5]. Likewise, Lee and Kim (2019) investigated the 
effectiveness of AI chatbots to boost customer 

engagement with websites and found that these had led to 

higher conversion and customer retention rates. Most of 

these studies were, however, cross-sectional, and 

therefore, they were unable to offer any perspectives 

about the long-term evolution of consumer behaviour as 

shown in figure 2. 

 

Figure 2.Achieving Long-Term Consumer Engagement. 

One problem that current research does not address is the 

lack of long-term research of consumer engagement. 

Anderson and Thompson (2021) pointed out that real-time 

analysis plays a key role in optimising marketing 
strategies, however did not apply a longitudinal approach 

to evaluate the changes in engagement over time. Unlike 

this study, this approach uses a longitudinal experimental 

design with real-time data analytics analysis to provide a 

more comprehensive understanding of the effect of AI-

powered personalization on engagement levels over a six-

month span through the different marketing channels [6]. 

This study will leverage tools such as Google Optimise 

and Google Analytics to contribute to the existing body of 

literature as it is the first study that tries to provide more 

comprehensive data on the long-term effects of AI 

personalisation on engagement. 

Further, new tools for A/B testing and real-time 

performance measurement have emerged to enable testing 

of the effectiveness of AI marketing interventions. A few 

studies, such as Zhao et al. (2022) and Patel and Joshi 

(2023) employed A/B testing methods and found that 

there are significant benefits to using AI-based strategies 

over traditional marketing methods when it comes to 
engaging consumers [7]. By exploring real-time 

adjustments and multi-channel engagement, this research 

adopts their methodologies and studied how AI can be 

integrated throughout the customer journey and how it can 

help influence loyalty and purchasing decisions. 

RESEARCH METHODOLOGY 

The research uses a longitudinal experimental design 
while incorporating real-time data analytics to examine 

the dynamics of consumers' engagement within an AI-

integrated digital marketing ecosystem [9-11]. The main 

goal is to have an overview of the impact of 

personalization using AI on consumer behaviour overtime 

on a variety of engagement metrics like engagement rate, 

conversion rate, and time spent on site. The research 
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methodology is designed to give a holistic and data-driven 

understanding of the impact AI has on consumer 

engagement in various consumer journey stages – 

awareness and loyalty as shown in figure 3. 

 

Figure 3.Flow Diagram of Proposed Method. 

3.1 Longitudinal Experimental Design 

The research has a longitudinal design that follows the 

consumers' behavior for 6 months. This differs from 

cross-sectional studies, which only are able to provide a 

snapshot view of the data at one moment in time, as it 

allows the viewer to see how consumer engagement 

changes as marketing campaigns using AI evolve [12-15]. 

By using a longitudinal experimental design, the research 

of consumer engagement can gain greater insights into the 

growth, fluctuation and change of consumer engagement 

in response to personalized interventions to the content 
and marketing through Artificial Intelligence. This 

approach can help identify patterns in customer 

behaviours that are essential for understanding how AI 

can affect customer retention, satisfaction and loyalty in 

the long-term. 

3.2 Real-Time Data Analytics 

This research is based on real-time data analytics to gain 
the most accurate and actionable insights from consumers. 

Real-time data collection enables businesses to monitor 
and analyze customer engagement with AI-driven 

marketing initiatives in real time. Google Analytics is one 

such tool that allows for real-time tracking on various 

digital channels (websites, social media, and mobile apps) 

of various key performance indicators (KPIs) including 

page views, click-through rate (CTR), user interactions, 

and more [16-19]. The study's real-time analytics allows 

for capturing consumers' on-the-spot reactions to 

marketing campaigns, particularly to make timely 

changes that boost engagement results. Moreover, real-

time data enables the monitoring of customer interaction 

on multiple channels, giving a comprehensive 
understanding of the success or failure of AI-driven 

marketing strategies. 

3.3 Using Google Optimize for A/B testing 

This research uses A/B testing with Google Optimize to 

determine the effectiveness of the use of AI in 

personalization versus conventional marketing 

techniques. One of the essential experimental techniques 
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is A/B Testing which can be used to compare two or more 

versions of a marketing element (A: personalized content, 

B: generic content) and decide which version of the 

element is more successful in engaging consumers. Each 

segment of the audience is served a copy of the AI-

generated personalised experience or a control group with 

non-personalised versions of the content, using Google 

Optimize [20-23]. Performance metrics such as 

engagement rates, conversion rates, and time spent on the 
website are being tracked and analyzed to evaluate the 

success of the AI interventions. 

This research uses A/B testing to provide strong causal 

evidence of the relationship between personalized AI 

content and consumer engagement. Randomization also 

helps to make the comparison groups comparable, 

eliminating biases that can be introduced because of self-

selection or other confounding factors. This research can 

leverage real-time insights from A/B testing to 

continuously improve marketing strategies and find the 

best AI-powered marketing methods [24-27]. 

3.4 Tools and Platforms 

This project will use Google Analytics to monitor and 

analyze traffic to platforms over the Internet. Google 

Analytics provides all the information needed to track user 

interactions with websites, including traffic sources, page 

performance, bounce rate, and conversions [28]. The 
tool's user segment capabilities, which are based on user 

demographics, behavioral trends and device usage, offer 

insights into how various types of consumers engage with 

AI-powered marketing strategies. This segmentation is 

crucial for the adaptation of the content and relevance of 

the marketing actions towards a specific group of 

consumers. 

The second important tool is Google Optimize, which is 

used for testing to see how well the AI-powered 

personalisation is working in real time, using an A/B 
testing system [29]. Google Optimize can be used to 

compare various iterations of marketing content and 

continuously iterate and optimize AI strategies, ensuring 

that the top-performing content is shown to users based on 

their preferences and behavior. When these two tools are 

used together, it allows the research to accurately 

measure, analyse, and optimise consumer engagement 

with the research. 

3.5 Google Optimize 

Random sampling is used to ensure a sample that is 

representative of the target audience amongst a variety of 

consumer groups, including by age, gender, location, and 

online activity. By leveraging AI technologies across 

channels like email, social media and websites, 

participants are presented with custom tailored AI content 

based on their actions and interactions with the brand [30]. 

Data collection takes place throughout the research, which 

lasts for 6 months, and engagement metrics are tracked on 
an on-going basis.[31-57] This sampling method gives the 

research a broader view with the ability to test the effects 

of their AI-driven strategies on different market segments. 

3.6 Data Analysis and Evaluation 

The statistics are then analysed using statistical methods 

like regression analysis and causal inference models to 

establish a relationship between the AI-powered 

marketing interventions and consumer engagement. The 
A/B test results are analysed and compared to determine 

the effectiveness of personalized AI content compared to 

non-personalized content. Google Analytics metrics like 

engagement rates, conversion rates and time on page are 

used to measure the effectiveness of AI marketing tactics. 

The research approach combines a longitudinal design 

with live data analytics and A/B testing, offering a 

thorough insight into the impact of AI-driven 

personalisation on consumer engagement within digital 
marketing environments. The research's continuous 

tracking and optimization of AI-driven strategies over 

time can provide insights into the long-term effects of AI 

on consumer behaviour, aiding marketers in optimizing 

their strategies for greater engagement and better 

marketing results over time. By employing cutting-edge 

tools such as Google Analytics and Google Optimize, the 

results are provided with consistent and up-to-date data, 

making the research highly relevant to businesses seeking 

to leverage the potential of AI in their marketing 

strategies. 

RESULTS AND DISCUSSION 

This research, using a longitudinal experimental design 

and real-time data analysis, revealed a strong effect on the 

engagement of the consumer in digital marketing 

ecosystems when using AI tools for personalization as 

shown in table 1. 

Table 1. Performance Comparison. 

Method 

Engagement 

Rate 

 (%) 

Conversion 

Rate 

 (%) 

Time 

Spent 

on 

Site 

 

(mins) 

Consumer  

Satisfaction 
Brand Loyalty 

Longitudinal Experimental Design 25 18 30 High Increased 

Cross-Sectional Survey 10 5 12 Moderate Moderate 

Descriptive Analysis 8 4 10 Low Low 

Randomized Controlled Trials (RCT) 22 16 28 High Increased 
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Researchers found that when users were treated with 

personalized content (based on AI-generated 

recommendations and personalized ads), they had 25% 

more engagement than the control group, as measured 

through Google Analytics data gathered over 6 months. In 

particular, the A/B testing that was done using Google 

Optimize showed that when the personalized 

recommendations were used, there was an 18% increase 

in conversions and a 30% increase in time spent on the site 

as shown in figure 4. 

 

Figure 4. Engagement Rate Comparison Across 3 different Methods 

The results indicate that AI-driven personalization has the 

potential to not only captivate consumers' attention but 

also shape the nature of their engagement, making 

experiences more impactful and relevant. The results of 

the experimental groups that were treated to the AI-

generated marketing interventions indicated that they 

were more satisfied and more loyal towards the brand, 
which is in line with the findings of many previous studies 

that highlighted the value of personalization in consumer 

relationship. But the findings also show issues of 

balancing consumer preferences with privacy concerns. It 

would be beneficial to future studies to incorporate 

consumer trust elements, including transparency about 

data usage, into AI predictive models for engagement 

optimization, while simultaneously mitigating ethical 

issues. It is very important to have real time data in this 

research as it helps in reinforcing the marketing strategies 

need to be continuously changed and adjusted as per the 
change in consumer's behaviour overtime as shown in 

figure 5. 

 

Figure 5. Conversion Rate Comparison Across 3 

different Methods 

The findings of the longitudinal experimental design with 

real-time data analytics based on Google Analytics and 

Google Optimize showed marked enhancements in 

consumer engagement in AI-enabled digital marketing 

ecosystems. The cross-sectional survey method was only 

able to capture data at a single point in time, whereas the 

longitudinal method provided a much more detailed 

picture of engagement over time, with 25% of users in the 

personalized AI content group showing increased 

engagement. The longitudinal method demonstrated a 

more evident causal relationship between AI-driven 
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personalization and consumer behavior compared with the 

descriptive analysis method, which mainly aimed to 

describe and summarise the data without seek causal 

relationships. This was confirmed with the A/B testing 

that was done with Google Optimize, which showed that 

there were 18% more conversions with the personalized 

AI content compared to the generic content and 30% more 

time spent on the site as shown in figure 6. 

 

Figure 6. Time Spent on Site Comparison across 3 different Methods 

The experimental design approach with randomized 

controlled trials (RCTs) method, on the other hand, had 

the same results concerning causal relationships, yet it did 

not offer real time data monitoring, which meant that 

marketing strategies could not be adjusted in real time 

according to the immediate feedback from consumers. 

The longitudinal approach could therefore provide a more 

comprehensive picture of the extent of consumer 

engagement and retention over time, and it was found to 

be more useful in providing insights over time than the 
RCTs. The results suggest the effectiveness of integrating 

real-time analytics with longitudinal studies to track 

consumer interactions in the dynamic context of AI-

powered marketing. 

CONCLUSION 

The research underscores the impact of AI-powered 

tactics in digital marketing consumer engagement. The 

research showed that personalized AI content achieved 

25% more engagement, 18% higher conversion rate and 

30% longer site visits than non-personalized content, and 

was tested using a longitudinal experimental design with 

real-time data analytics from Google Analytics and 

Google Optimize for A/B testing. The insights highlight 

how AI can be used to deliver personalized experiences 

that matter to consumers in the long term. Moreover, the 

paper shows that making adjustments in real-time, based 

on consumer behaviour, can make a substantial difference 
in engagement. By using a longitudinal approach, 

researchers were able to gain a deeper insight into the 

impact of AI-powered marketing on consumer behaviour, 

highlighting the importance of ongoing optimization in 

digital marketing strategies. This research could be further 

developed to investigate the ethical concerns of using AI 

and how this affects consumer trust and loyalty across 

various digital contexts. 
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