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Abstract:  

Traditional IT checking is failing as a result of the growing complexity systems, exacerbated by the 

introduction of distributed IT systems, cloud computing, and microservices. Observability is a new 

comprehensive assurance methodology that adapts monitoring practices to include the analysis of metrics, and 

traces to enhance visibility and system resilience. A one-time quantitative survey design was applied to a 

sample of 155 IT professionals based in the USA use cloud infrastructure and service assurance. A five-point 

Likert-scale questionnaire was the primary method of data collection. The analysis of the data was conducted 

using descriptive statistics, correlation, and structural statistics using IBM SPSS Statistics 29.0. System 

Reliability achieved the highest average score (4.02), followed by Observability Capability (3.95). Monitoring 

Capability achieved the lowest mean score (3.71). Application Performance Monitoring was the most common 

practice, at 31.6%, while 34.8% of respondents reported partial deployment of observability. The highest 

correlation was found between Observability Capability and Service Assurance Performance (r = 0.781). In 

the structural analysis, Monitoring Capability, at least, positively impacted Observability Capability (β = 

0.653). The model incorporated the structural equation and reported that the model explained 68.4% of the 

variance of Service Assurance Performance (R² = 0.684). The analysis conducted showed that observability 

significantly improves incident response, system reliability, and service assurance performance. This study 

suggests that the integration of observability should be the primary focus increase the speed at which issues 

are resolved, in conjunction with improving the reliability of digital services. 

 

Keywords: Monitoring Capability, Observability, Incident Response Efficiency, System Reliability, Service 

Assurance Performance 

 

Introduction 

Cloud computing and digital transformation have changed modern IT operations function. 

Organizations create interconnected digital ecosystems and services systems. Maintaining system 

reliability and performance in growing digital ecosystems is becoming more difficult [1]. In these 

situations, delivering assurance service is considered a higher-level priority. It is necessary to have the 

ability to identify system interruptions and assure continued delivery of service [2]. Traditional ways 

of monitoring have become outdated. They used to involve operating within pre-defined parameters. 

They have begun to fail with the advances in IT infrastructure and services [3]. Concerning monitoring, 
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most activities focus on gathering operation data of IT and network systems and peripheral devices. 

With the traditional methods of monitoring, while systems may be viewed and performance of the 

systems may be evaluated, they do not provide the context of the system operations [4]. Modern 

applications have begun to present these complex systems with the challenge of recognizing novel 

problems and performing rapid root-cause analysis for failures that have propagated through the system 

[5]. Organizations have begun to adopt observability in systems to allow a higher level of understanding 

for the compartmentalized, integrated systems. This technique uses greater diversity of telemetry data 

for system performance evaluation such as metrics, distributed traces and logs [6]. 

Observability is a big step forward in the evolution of service assurance, allowing organizations to 

know not only that a system is failing, but to some extent why the system is failing. Traditional 

monitoring is a reactive way to know the answer to a few performance questions [7]. Observability is 

a way to proactively understand the state of complex and restrictive systems, and is more user-

interactive. Observability provides omni-directional visibility across all applications, infrastructures 

and user actions [8]. Observability reduces MTTR (mean time to resolution) while improves system 

responsiveness, strengthens system resilience, and helps detect anomalies and aids in troubleshooting. 

In today's fast evolving technological world, observability is a key service assurance capability [9]. The 

challenges of technological integrations, organizational readiness, data, and especially a lack of 

expertise and skills have caused a fragmented monitoring system across most enterprises [10]. Despite 

the extensive previous studies in Operational Performance, Reliability Engineering, and IT Monitoring, 

there is a scarcity of research in the Monitoring Capability of Observability Maturity and its impact on 

Service Assurance [11]. There is an especially pressing need to study and understand the impact of 

Monitoring Capability, Observability Capability, Incident Response Effectiveness, System Reliability, 

and Service Assurance Effectiveness in a more quantitative way [12]. 

This study is an attempt to close a gap in research by observing the behaviors of American IT 

practitioners in regard to the practices of monitoring and observability. It focuses on the maturity of the 

organizational adoption of observability, the benefits of incorporating observability, and the 

relationships among particular service assurance capabilities. This research uses the statistical analysis 

of 155 survey responses to study the capability to monitor influences the growth of observability and 

the growth of observability improves operational outcomes. The results of this research convey a 

message to both practitioners and researchers of the need to shift thinking from the traditional model 

of monitoring to an integrated model of observability framed around service assurance. This study aims 

to help organizations create IT service management practices that are more resilient and more effective. 

This is especially important as organizations are forced to adapt to evolving digital ecosystems. 

 

Materials and Methods 

Research Design and Study Framework 

The study explored monitoring and observability in modern service assurance using a cross-sectional, 

quantitative research design. This framework illustrated upon a wide range of literature pertaining to 

the capability to monitor and observe, the efficiency of incident response, the reliability of systems, 

and the performance of service assurance. A formal questionnaire was developed for the purpose of 

collecting specific empirical information on members of the IT operations and service management 

professions [13]. A quantitative methodology was adopted as it supports the objective assessment of 

the practices of an organization and provides a means of establishing statistical relationships between 

a number of research variables [14]. The cross-sectional design of the study captured contemporary 

practices of an organization and their attitudes toward the use of monitoring and observability at a 

specific point in time [15]. 

Sampling Strategy, and Data Collection Procedure 

The participants were IT experts working in service assurance, cloud infrastructure, site reliability 

engineering, and IT operations in US-based companies. To select the right participants, a sampling 

method was used that ensured the participants had the relevant professional knowledge and experience 
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as it pertained to the study focus of monitoring and observability [16]. The author distributed the 

research survey using several professional networking sites as well as technology-based forums and 

intranets. Utilizing the survey as the sole means of research was a clear benefit, as it established primary 

data collection techniques and allowed a reasonably rapid means of surveying a large, geographically 

spread sample of vetted professionals [17]. The assurance of anonymity and the author’s promise to 

use the data strictly for academic purposes, encouraged a good return rate. Of the responses received, 

155 were screened and worked for the study focus. 

Survey Instrument Development and Measurement of Variables 

The survey consisted of some demographic questions and some questions about your thoughts on 

monitoring and observability. The demographic questions included your sex, age, educational level, 

and professional experience. The other questions covered monitoring and observability capabilities, 

incident response, system reliability, and service reliability. The rest of the questions used a five-point 

Likert scale [18]. A score of one meant you strongly disagreed with the statement, and a score of five 

meant you strongly agreed. A higher score for the question meant that you thought the monitoring and 

observability practices were more effective and more mature for a given organization [19]. 

Data Processing and Statistical Analysis 

Data were coded and screened for analysis using IBM SPSS Statistics (Version 29.0) [20]. The 

analyzing of organizational monitoring practices and respondent demographics was done using 

frequency analysis and percentage analysis. For the other study constructs, descriptive statistics such 

as mean, standard deviation, minimum and maximum were calculated [21]. The relationship between 

monitoring capability, observability capability, incident response efficiency, and the other study 

constructs was evaluated using Pearson correlation analysis [22], [23]. For the other study constructs, 

hypothesis tests were done. For the model, R² and Adjusted R² were used, while a 95% confidence 

level (p < 0.05) was used for all other tests. 

 

Results  

Demographic Profile and Professional Characteristics  

Demographic profile and professional characteristics of the 155 respondents included in this study. 

Male participants constituted the majority (57.4%), followed by female respondents (39.4%), while 

3.2% preferred not to disclose their gender. As shown in Table 1, the largest proportion of respondents 

belonged to the 31–40 years’ age group (40.6%), followed by those aged 41–50 years (25.2%), 21–30 

years (21.9%), and over 50 years (12.3%). Regarding educational attainment, 52.9% of respondents 

held a master's degree, 27.7% possessed a bachelor's degree, and 19.4% had earned a doctorate. In 

terms of professional experience, 38.1% reported 5–10 years of experience, followed by 11–15 years 

(26.5%), less than 5 years (20.0%), and more than 15 years (15.5%). Overall, the sample comprised 

well-educated and experienced professionals, providing a reliable basis for evaluating monitoring and 

observability practices in modern service assurance. 

 

Table 1. Demographic Profile and Professional Characteristics 

Characteristic Category Frequency (n) Percentage (%) 

Gender 

Male 89 57.4 

Female 61 39.4 

Prefer not to say 5 3.2 

Age Group 

21–30 years 34 21.9 

31–40 years 63 40.6 

41–50 years 39 25.2 

>50 years 19 12.3 
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Education 

Bachelor's 43 27.7 

Master's 82 52.9 

Doctorate 30 19.4 

Experience 

<5 years 31 20.0 

5–10 years 59 38.1 

11–15 years 41 26.5 

>15 years 24 15.5 

 

Descriptive Statistics of the Study Constructs  

The descriptive statistics of the research constructs, which give a summary of the respondents' views 

on the main dimensions examined. As can be seen in Table 2, System Reliability had the highest 

average (4.02) score, which implies that the respondents perceived their organizations' service 

assurance systems to be very reliable. The other constructs that were rated favorably included 

Observability Capability (3.95), Service Assurance Performance (3.91), and Incident Response 

Efficiency (3.89). The lowest average score was observed in the case of Monitoring Capability (3.71), 

implying that there were many areas in need of improvement in terms of the traditional monitoring 

methods. It is also important to note that the relatively low dispersion in the ratings for all constructs 

demonstrates high consistency among the respondents. 

 

Table 2. Descriptive Statistics of the Study Constructs 

Construct Mean SD Minimum Maximum 

Monitoring Capability 3.71 0.79 1.40 5.00 

Observability Capability 3.95 0.72 1.80 5.00 

Incident Response Efficiency 3.89 0.76 1.60 5.00 

System Reliability 4.02 0.69 2.10 5.00 

Service Assurance Performance 3.91 0.74 1.70 5.00 

 

Current Monitoring Practices Adopted for Modern Service Assurance 

Monitoring methodologies currently being used for modern service assurance among the participating 

companies. As depicted in Figure 1, Application Performance Monitoring (APM) is the most popular 

monitoring methodology among respondents, representing 31.6% of the total response. This 

demonstrates the significance of application performance monitoring in assessing application 

performance. The second most popular monitoring methodology chosen is Log Monitoring, which 

represents 26.5%, whereas Infrastructure Monitoring ranks third at 24.5%. Hybrid Monitoring is the 

least used (17.4%). In general, it can be observed that the majority of companies still depend upon 

application and log monitoring methods in order to assure services. 
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Figure 1. Current Monitoring Practices Adopted for Modern Service Assurance 

 

Current Stage of Observability Adoption 

The current level of observability adoption at participating companies. According to the data provided, 

Partial Deployment emerges as the most frequent state of observability adoption and accounts for 

34.8% of the respondents, which implies that many companies have already integrated observability 

technologies, however, these solutions were not yet integrated on an enterprise scale (as shown in 

Figure 2). Another 25.2% of organizations belong to the Full Deployment category, thus showing that 

nearly one-quarter of participating organizations have managed to build complete observability 

systems. Pilot Implementation represents 24.5% of the respondents, thus showing that there is a 

considerable number of companies that currently pilot their observability technologies. Finally, only 

15.5% of organizations are still in the Planning stage, which implies that nearly all organizations went 

past that stage. 

 

 

Figure 2. Current Stage of Observability Adoption 
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Perceived Benefits of Observability Adoption 

The main advantages cited by the respondents upon implementation of observability approaches. The 

first and most common advantage was faster incident detection, reported by 46 respondents (29.7%), 

meaning that improved monitoring helps to detect issues within operations faster. The improved root 

because analysis came second, with 39 respondents (25.2%), implying that observability provides more 

advanced analysis of systems' behavior and improves fault finding as shown in Figure 3. Moreover, 

better visibility of the system was mentioned by 33 respondents (21.3%), which implies improved 

monitoring throughout applications and infrastructure. In addition, 22 respondents (14.2%) reported 

the reduction of Mean Time to Resolution (MTTR) as the main advantage, pointing out at the increased 

operational effectiveness when responding to incidents. Finally, improved service reliability was cited 

by 15 respondents (9.7%). 

 

 

Figure 3. Primary Benefit Reported After Transition to Observability 

 

Pearson correlation matrix among the study variables 

Correlation matrix for the Pearson correlation coefficient between the research variables, showing the 

extent to which monitoring capability, observability capability, efficiency of incident responses, system 

reliability, and service assurance performance correlate with each other. In Table 3 shows that all 

constructs of the research positively correlated with each other (p < 0.01). The most highly correlated 

construct was Observability Capability and Service Assurance Performance (r = 0.781), thus revealing 

that the more advanced is observability maturity, the better results of service assurance will be achieved. 

In addition, Observability Capability had a high correlation with Incident Response Efficiency (r = 

0.742) and System Reliability (r = 0.715). At that, Monitoring Capability was positively correlated with 

all other constructs; however, the highest correlation it had was with Observability Capability (r = 

0.653) and Service Assurance Performance (r = 0.612). Thus, we can conclude that advanced 

monitoring and observability capabilities are closely connected with the increased efficiency, 

reliability, and service assurance performance. 

 

Table 3. Pearson correlation matrix among the study variables 

Variables MC OC IRE SR SAP 

MC 1.000     

OC 0.653 1.000    
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IRE 0.601 0.742 1.000   

SR 0.558 0.715 0.684 1.000  

SAP 0.612 0.781 0.744 0.698 1.000 

MC = Monitoring Capability, OC = Observability Capability, IRE = 

Incident Response Efficiency, SR = System Reliability, SAP = 

Service Assurance Performance. 

 

Hypothesis Testing and Structural Relationship Analysis 

The outcomes of the hypothesis testing and structural relationship are presented in Table 4. The results 

showed that all five proposed hypotheses were found to be statistically significant and valid (p < 0.001). 

Monitoring Capability and Observability Capability had the most positive relationship (β = 0.653, t = 

10.82), meaning that high monitoring capabilities greatly improve the ability of the organization to 

observe. There was a significant positive effect of Observability Capability on both Incident Response 

Efficiency (β = 0.582) and Service Assurance Performance (β = 0.394). In addition, there was a positive 

effect of Incident Response Efficiency on System Reliability (β = 0.534) and a positive impact of 

System Reliability on Service Assurance Performance (β = 0.476). The structural model had high 

explanatory power and explained 68.4% of the variance in Service Assurance Performance (R² = 0.684; 

Adjusted R² = 0.673). 

 

Table 4. Hypothesis Testing and Structural Relationship Analysis 

Hypothesis Structural Relationship Standardized β SE t-value p-value Decision 

H1 
Monitoring Capability → 

Observability Capability 
0.653 0.060 10.82 <0.001 Supported 

H2 

Observability Capability 

→ Incident Response 

Efficiency 

0.582 0.065 8.94 <0.001 Supported 

H3 

Incident Response 

Efficiency → System 

Reliability 

0.534 0.070 7.68 <0.001 Supported 

H4 

System Reliability → 

Service Assurance 

Performance 

0.476 0.069 6.94 <0.001 Supported 

H5 

Observability Capability 

→ Service Assurance 

Performance 

0.394 0.068 5.81 <0.001 Supported 

Model Summary 

Statistic Value 

R² (Service Assurance Performance) 0.684 

Adjusted R² 0.673 

F-statistic 82.41 

Model Significance p < 0.001 

R² (Service Assurance Performance) 0.684 

 

Discussion 

The current research shows that organizations move from the traditional monitoring approach towards 

observability as a means for ensuring service assurance due to increased complexity of the modern IT 

systems [24]. The results show that System Reliability was the highest rated construct in the study with 

the highest mean of 4.02, while the Monitoring Capability was the lowest one (3.71). Thus, even though 

the monitoring is still important, it seems that organizations see more value in having features that 
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provide the system stability and availability [25]. The high rating of the system reliability is indicative 

of the current organizational priorities related to providing stable digital services rather than just 

monitoring system performance. This indicates that observability goes far beyond the traditional 

monitoring because it provides much more insight into the system operations and management [26]. 

Application Performance Monitoring was used by 31.6% of current organizations, thus being the 

leading approach, compared to 17.4% of organizations adopting Hybrid Monitoring. It is clear that 

many companies are still using application-focused monitoring instead of combining several sources 

of telemetry in one tool [27]. Even though conventional monitoring is required, the above data proves 

that the benefits of an observable architecture have not been recognized by enterprises yet. With the 

increasing number of distributed systems in an organization, it becomes necessary to switch to the 

integration of monitoring frameworks [28]. 

The adoption stage analysis proves that the shift to the concept of observability has already started in 

many organizations. According to the survey, the greatest number of companies has made their way to 

the stage of Partial Deployment (34.8%) compared to 25.2% of companies having reached Full 

Deployment. Such a process is logical because observability implementation involves the integration 

of technologies, organizational readiness, and competent staff who will know how to work with a 

variety of telemetry data [14]. Hence, it seems that organizations move gradually without replacing 

existing monitoring solutions. There are also organizational benefits mentioned, and they serve as yet 

another confirmation that observability is a solution that organizations need [29]. Faster incidents 

detection was mentioned by 29.7%, while better root cause analysis was cited by 25.2% of respondents. 

Thus, the fact can prove that observability helps organizations detect the problems in their operations 

faster and get enough context to understand the reasons for them. It is especially relevant for cloud 

native and distributed computing because failures in such systems occur due to a combination of several 

factors [10]. 

The results of correlation analysis revealed high positive correlations among the variables under 

consideration in the study. The highest correlation coefficient was established between Observability 

Capability and Service Assurance Performance (r = 0.781), which means that highly mature companies 

in terms of observability capabilities tend to perform much better in their service processes. Also, it 

was shown that there is high correlation between Observability Capability and Incident Response 

Efficiency (r = 0.742), which means that highly observant organizations manage to be highly efficient 

when responding to incidents. It means that the function of observability is more of a strategic 

organizational capability than a technical tool to solve particular issues [30]. At last, structural model 

confirms the validity of the research framework proposed. It was shown that the highest relationship 

was observed between Monitoring Capability and Observability Capability (β = 0.653). In other words, 

it was shown that monitoring capability is the basis for creating observability capability. Also, the 

model explains 68.4% of the variance in Service Assurance Performance (R² = 0.684). 

 

Conclusion 

The results obtained in this research prove that the move from monitoring to observability greatly 

contributes to the modern practice of service assurance. In particular, it was found out that monitoring 

capability is an enabler of the development of observability, which further leads to improvement in 

efficiency of incidents' management, system's reliability, and service assurance overall performance. 

The high degree of explanation of the proposed model proves the significance of observability 

frameworks in the context of complex digital environment management. 
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