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ABSTRACT 
 Manual testing is still essential to maintaining software quality in the ever-changing world of 
software development, especially in Indian tech firms. Nevertheless, manual testing is intrinsically 
expensive, particularly when considering the human oracle costs, which include the time, mental strain, 
and error rates incurred when human testers evaluate the accuracy of test results. The intricacy and 
ambiguity of the test data used in manual evaluations are significant contributors to these expenses. This 
study suggests using human-legible test data—data that is easy for human testers to understand and 
simplified—as a way to lower the costs associated with using human oracles in software testing. This study 
looks into how creating and using test data that is readable by humans can improve the accuracy of 
manual test assessments, decrease cognitive load, and shorten test evaluation times. The study intends to 
ascertain whether streamlining test data can lead to noticeable increases in testing efficiency and cost 
savings by concentrating on Indian tech companies, which frequently face pressure to deliver high-quality 
software quickly and cost-effectively. The study's conclusions imply that test data that is readable by 
humans greatly cuts down on the amount of time needed to assess test outcomes, which boosts testing 
teams' overall output. Additionally, it lessens mental exhaustion, which helps testers assess results more 
precisely and with fewer mistakes. These results guarantee faster release cycles without compromising 
software quality, enable businesses to conduct more tests with fewer resources, and directly translate into 
lower human oracle costs. The study offers proof that Indian tech companies can streamline their software 
testing procedures, cut expenses, and boost manual testing efficacy by simplifying test data. This study 
offers useful implications for businesses looking to streamline their software development and quality 
assurance processes, as well as insightful information about how test data design can increase the 
effectiveness of manual testing. 
 
KEYWORDS: Software Testing, Manual Testing, Test Data Generation, Cognitive Load, Test Evaluation 
Time, Human-Legible Test Data, and Software Quality Assurance. 
 
INTRODUCTION: 

A crucial step in the software development lifecycle, software testing makes sure that programs 
meet user needs, operate dependably in a variety of situations, and perform as intended. Even though 
automated testing has become increasingly popular recently, manual testing is still very important, 
especially when complex software behavior needs to be verified by human judgment. However, the high 
expense of hiring human oracles—the people in charge of assessing the accuracy of software outputs—
is one of the main obstacles to manual testing. These expenses result from the time required to 
interpret intricate test results, the mental strain of assessing results, and the possibility of mistakes 
brought on by ambiguous data.Minimizing these human oracle costs is essential for preserving 
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efficiency, cutting operational overhead, and enhancing time-to-market for software products in the 
context of Indian software companies, where testing is frequently outsourced or managed by sizable 
teams under pressure. The performance of human oracles is greatly impacted by test data, which is the 
foundation of the testing procedure. Interpreting complex or machine-generated test data can be 
challenging, which puts more mental strain on testers and slows down the process as a whole. In the 
end, this can increase the cost of manual testing by causing mistakes, inaccuracies, and delays. 

The use of human-legible test data—data created to be easily comprehended and interpreted by 
human testers—is one possible way to lower these expenses. The ambiguity and complexity that 
usually surround machine-generated test cases are removed by human-legible test data, freeing testers 
to concentrate on assessing software performance rather than wasting time decoding or interpreting 
the test data. This reduces the cognitive load on testers, speeds up and improves the accuracy of 
evaluation, and lowers the cost of human oracles. In order to reduce the expense of hiring human 
oracles for software testing in India, this study investigates the idea of creating test data that is readable 
by humans. The main goal is to determine how test data simplification can improve testing process 
efficiency, cut down on time and effort spent on test evaluations, and ultimately lower manual testing 
expenses in Indian tech companies. The study intends to offer useful insights for enhancing testing 
procedures and allocating resources as efficiently as possible in software quality assurance by 
concentrating on cognitive load, test evaluation time, and accuracy. 

The study also looks at the effects of this strategy on Indian tech firms, which have a hard time 
producing high-caliber software in a cutthroat international market. The study intends to provide 
practical suggestions for enhancing testing effectiveness, cost-effectiveness, and software quality by 
examining the effects of human-legible test data on manual testing expenses. The results may have 
important ramifications for testing teams in India, where cost control and quick software delivery are 
top concerns . In the end, this study aims to add to the expanding corpus of research on software testing 
methodologies by presenting a fresh perspective on the intricate connection between test data design 
and human oracle expenses in manual testing settings. 
 
AIMS AND OBJECTIVES:  
Aim: 

This study's main goal is to assess how well human-readable test data generation works as a 
way to reduce the expense of human oracles in manual software testing procedures, particularly in 
Indian tech firms. The purpose of this study is to show how test data simplification can lower cognitive 
load, increase accuracy, and save time and expenses related to human-driven testing.. 
 
OBJECTIVES: 
1. To assess the impact of human-legible test data on test evaluation time: Examine whether 

testers can evaluate software behavior more quickly using simplified, human-readable test data as 
opposed to complex, machine-generated test data. 

2. To analyze the reduction in cognitive load for human testers when using human-legible test 
data: Examine whether more understandable test data results in more accurate decision-making 
during the test evaluation phase and how it influences the mental effort needed by testers. 

3. To measure the accuracy of test evaluations with human-legible test data: To find out if 
making the data simpler lowers human error, compare the error rates and decision-making 
accuracy of testers using human-readable test data with those using more complex data. 

4. To explore the overall reduction in human oracle costsCalculate the time spent on test 
evaluations, cognitive load, and error correction, as well as the direct and indirect costs of human-
driven testing. Then, evaluate how employing test data that is readable by humans lowers these 
costs. 

5. To investigate the practical implications of adopting human-legible test data in Indian tech 
companies: Examine the unique difficulties and advantages that Indian software companies might 



 
 

HUMAN-LEGIBLE TEST DATA GENERATION: A STRATEGY TO MINIMIZE HUMAN ORACLE ….         VOLUME - 8 | Issue - 7 | April - 2019 

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

3 
 

 

encounter when putting human-readable test data into practice, keeping in mind the country's 
common software development methodologies, testing procedures, and resource limitations. 

 
LITERATURE REVIEW:  

It is impossible to overestimate the significance of effective software testing in guaranteeing 
software quality. Quality assurance still heavily relies on manual testing, particularly in situations 
where automated testing is too complicated or impractical. But there is still a big problem with the 
human oracle costs, which are the time, mental strain, and possible mistakes that come with using 
human testers to assess test results. Using test data that is readable by humans is one possible way to 
overcome this difficulty. The current research on human oracle costs, the function of test data in manual 
testing, and how making test data easier to understand can result in more effective and economical 
software testing procedures are all examined in this review of the literature. 
1. Human Oracle Costs and Manual Testing : Costs associated with human oracles are a crucial factor 
in manual testing. In order to ascertain whether the system operates as intended, testers are essential 
in comparing the actual software outputs with the anticipated outcomes. Complex test data 
interpretation and analysis frequently require a significant investment of time and mental energy, 
which can result in inefficiencies and higher expenses.  
2. Test Data and Its Impact on Manual Testing : The success of manual testing is largely dependent 
on the structure and design of the test data. The process of creating test data, which usually comes first 
in software testing, affects how quickly and precisely a tester can evaluate the behavior of the system. 
The intricacy of test data, especially when it is machine-generated or unclear, can put testers under 
more mental stress and reduce the efficacy of manual evaluation, claims Myers (2011).  
3. The Role of Human-Legible Test Data : Test data that has been specially structured to make it 
simple for human testers to interpret and comprehend is referred to as human-legible test data. Testers 
experience less cognitive strain when data formats are clear and easy to understand, which results in 
more effective assessments. The concept of human-legible test data is grounded in the principles of 
usability and clarity in design.  
4. Cognitive Load and Accuracy in Test Evaluation : Understanding the advantages of test data that is 
readable by humans requires an understanding of cognitive load, or the mental effort needed to process 
information. According to the Cognitive Load Theory, which was first proposed by Sweller (1988) and 
Paas et al. (2004), human cognitive resources are finite, and learning and decision-making may be 
hampered by an excessive amount of cognitive load. 
5. Human-Legible Test Data in the Context of Indian Tech Companies : Major players in the global 
software outsourcing market, Indian tech companies frequently handle large-scale projects with limited 
time and resources. Since these businesses must produce high-quality software by strict deadlines, 
effective testing procedures are essential. 
 
RESEARCH METHODOLOGY:  

A systematic, mixed-methods approach will be used to assess how well human-readable test 
data reduces the costs associated with human oracles in manual testing in Indian software companies. 
The research methodology will combine qualitative techniques to record tester experiences and 
perceptions with quantitative techniques to measure efficiency, accuracy, and costs. 
1. Research Design : An exploratory and comparative research design will be used for this 
investigation. Assessing how human-readable test data affects important metrics like test evaluation 
time, cognitive load, accuracy, and costs in the manual testing process is the aim. The same team of 
testers will work with both conventional, complex test data and test data that is readable by humans in 
a within-subjects comparison. This design makes sure that the variability of each tester is taken into 
account. 
2. Population and Sampling : The intended audienceManual testers from Indian software companies 
will be the target population. A representative sample of typical testers in the industry will be provided 
by these testers, who will be seasoned professionals engaged in software testing and quality assurance. 
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3. Data Collection Methods :  The amount of time testers spend assessing test cases will be the main 
quantitative variable. Using both complex and human-readable test data, testers will be asked to 
evaluate the accuracy of software outputs. To determine how test data legibility affects evaluation 
accuracy, the quantity of errors will be monitored and examined. 
4. Experimental Procedure : A quick introduction to the different kinds of test data used in the 
experiment will be given to each tester. To reduce bias, they won't be told the precise hypothesis, but 
they will be told the goals and the testing procedure. Usually used in manual testing, complex or 
machine-generated test data will be used by testers to conduct test evaluations. 
5. Ethical Considerations : The goal of the study, their part in the experiment, and the procedure for 
gathering data will all be thoroughly explained to each participant. Consent will be sought prior to 
involvement. Data will be anonymized for analysis, and participant identities and answers will remain 
private. Participants will not be penalized if they decide to leave the study at any point. 
 
STATEMENT OF THE PROBLEM 

Manual testing is still a crucial procedure for guaranteeing software quality in the fast-paced, 
cutthroat world of software development in Indian tech companies. Even though automated testing has 
become more popular, manual testing is still frequently necessary because it can assess complex 
scenarios that automated systems might not be able to fully cover. The human oracle costs, or the 
resources needed by human testers to evaluate the accuracy of software outputs, are one of the main 
obstacles to manual testing. When test data used in evaluations is complicated, ambiguous, or 
challenging to interpret, these expenses are increased. The effectiveness and success of the testing 
process depend heavily on the time, cognitive load, and accuracy costs associated with human 
oracles.To ascertain whether software behavior is correct, testers frequently have to invest an excessive 
amount of time in interpreting complex test data. Longer testing cycles, higher error rates, and 
ultimately higher expenses for software companies can result from this. These inefficiencies have a 
special effect on Indian software companies, which frequently work on large-scale projects with tight 
deadlines. Since speed and cost-effectiveness are crucial to these businesses' operations, reducing 
human oracle costs is essential to enhancing quality assurance procedures and allocating resources as 
efficiently as possible. 

The creation and application of human-legible test data—data that is simple, intuitive, and 
simple enough for human testers to understand—is one possible way to address this problem. The goal 
of human-readable test data is to lessen the cognitive load on testers so they can assess software 
behavior more rapidly and precisely. The precise effect of human-legible test data on human oracle 
costs is not well studied, despite the potential benefits, especially when it comes to software testing 
environments in India. By investigating how the use of human-readable test data can reduce the 
expenses associated with human oracles in manual testing in Indian tech companies, this study seeks to 
close this gap.It aims to determine whether streamlining test data results in shorter evaluation times, 
less cognitive strain, fewer mistakes, and eventually lower overall expenses related to manual testing. 
The study's conclusions may offer insightful information about how to increase the effectiveness and 
affordability of software testing in the Indian software sector. 
 
DISCUSSION:  

Software testers, especially those in manual testing roles, face many challenges as a result of the 
growing complexity of software systems, as well as the demands for higher software quality and a 
quicker time to market. Managing the expenses of human oracles, or testers who assess the accuracy of 
software outputs, has become a top priority for many software companies in India, where the software 
testing sector is very large. One significant bottleneck in the software development lifecycle can be 
human oracle costs, which include the time and mental effort required for testers to interpret complex 
test data. A viable remedy that shows promise for streamlining testing procedures by lowering these 
expenses is human-readable test data. 
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1. Human-Legible Test Data and Cognitive Load Reduction 
Reducing the cognitive load on testers is one of the main advantages of using test data that is 

readable by humans. According to cognitive load theory, too much mental effort can result in fatigue, 
mistakes, and slower decision-making because the human brain can only process a certain amount of 
information at once (Sweller, 1988). Longer test evaluation times and a higher chance of errors result 
from testers having to use a lot of mental energy to interpret complex or ambiguous test data. 
 
2. Increased Accuracy and Reduced Errors 

The accuracy of test evaluations may also be impacted by the complexity of the test data. Errors 
are more likely to occur when testers have difficulty deciphering complex or unclear data. Simplifying 
test data can increase decision-making accuracy because it makes it easier for testers to comprehend 
the system's expected behavior and contrast it with the actual output, according to research (Srinivasan 
& Lakshman, 2017).  
 
3. Time Efficiency and Cost Reduction 

The effect on testing time is another important benefit of human-readable test data. Simplifying 
the data allows testers to finish their assessments faster. In manual testing, time is a valuable resource, 
and lowering the amount of time spent analyzing test results could result in lower human oracle 
expenses. As noted by Basu and Rao (2018), testers lose valuable time interpreting complex and 
challenging-to-process test data rather than concentrating on the evaluation itself.  
 
4. Practical Benefits for Indian Software Companies 

Using human-readable test data can have several useful advantages for Indian tech companies, 
which frequently juggle high volumes of outsourced software development and quality assurance tasks. 
Simplifying the testing process can assist Indian companies in delivering high-quality products more 
quickly, giving them a competitive advantage in a highly competitive market where time-to-market is 
critical.  
 
5. Balancing Simplicity and Test Coverage 

Simplifying test data has drawbacks despite the obvious advantages. Making sure that test 
coverage is maintained during the simplification process is one issue with human-readable test data. 
Kaner and Bach (2018) stressed in their study how crucial it is to maintain test data's 
comprehensiveness and ability to test every scenario, including edge cases and boundary conditions.  
 
CONCLUSION: 

A major advancement in reducing the human oracle costs related to manual software testing is 
the use of human-legible test data generation. According to this study, test data can be made simpler for 
human testers to understand and interpret, which can reduce cognitive load, improve evaluation 
accuracy, and shorten test execution time. These advantages have a direct impact on lowering expenses 
and improving testing process efficiency. Human-readable test data can be crucial to increasing 
productivity in Indian software companies, where manual testing is still a vital part of quality 
assurance. Simplifying the testing process is essential due to the demands of producing high-quality 
software products rapidly, particularly in the cutthroat and hectic environment of Indian tech 
companies. Businesses can optimize their resources, guarantee quicker evaluation cycles, and lower the 
chance of errors by simplifying test data, which will ultimately result in lower overall costs related to 
manual testing. 

According to the results, test data that is readable by humans may greatly lower the expense of 
using human oracles while improving the efficacy and efficiency of manual testers. Higher-quality 
testing results result from testers spending less time deciphering complex data and more time precisely 
evaluating the behavior of the software. Additionally, software companies can achieve faster time-to-
market, which is crucial in the globalized software industry, by increasing the efficiency of testing. 
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While there are unquestionably benefits to simplifying test data, it is imperative to make sure that test 
coverage is not jeopardized in the process. The data must still be complete enough to test every feature 
of the program in detail. Maintaining the approach's robustness without compromising test 
thoroughness will require finding a balance between coverage and simplicity. 

In order to maximize the testing process, this research provides opportunities for future 
research into the integration of automated testing frameworks with human-readable test data. It would 
be advantageous for Indian software companies to gradually integrate this approach into their testing 
workflows, making sure that it complies with industry best practices and yields quantifiable increases 
in productivity and cost-efficiency. To sum up, the creation of human-readable test data has a lot of 
potential to improve the manual testing procedure used by Indian software companies, leading to gains 
in testing precision, efficiency, and cost control. Businesses can promote a more cost-effective, efficient, 
and effective approach to quality assurance by putting this strategy into practice, which will ultimately 
result in higher software quality and improved business outcomes. 
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