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Abstract 

 
Software testing is anessential process for ensuring thequality and reliability of software 

products. The efficiency of testing activities depends largely on the test case quality, which is 

considered as one of the major concerns of software testing. Unfortunately, at the moment 

there is no clear guideline that can be referred by software testers in producing good quality 

test cases. Hence, producing guideline is certainly required. To construct a pragmatic 

guideline, it is crucial to identify the factors that lead todesigninggood quality test cases. The 

existing test case quality factors are not comprehensive and need further investigation and 

improvement. Therefore,a content analysis was conducted to identify the test case 

qualityfactors from software testing experts point of view available in the software testing 

websites. The software testing websites provide explicit information about the quality of test 

cases in order to avoid the poor design of test cases. Thus, this study presents the outcomes of 

content analysis from 22 software testing websites which comprise of static content websites 

and blogs. Consequently, eight (8)factors and their corresponding 30 sub-factors were 

identified. Among the factors are documentation, manageability, maintainability, reusability, 

requirement quality, efficiency, tester knowledge, and effectiveness of test cases. These 

factors are useful to be referred by the practitioners in assuring the quality of the design test 

cases which implicitly can ensure the quality of the software products. 
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Introduction 

 

Testing plays a vitalrole insoftware development process for ensuring the quality and 

reliability of the software [1]. As highlighted by Allala et al. [2], 30% to 50% of software 

development time is devoted to testing. The main objective of software testing is to 

prevent future bugs by uncovering the maximum number of faults using the least amount 

of resources [3]. By finding bugs, defects, errors, and faults that cause failures in the 

developed product, subsequently, the quality of software productscan be assured and 

improved[4]. Even though efforts on testing as well as time and resources are being 

continuously expended to deliver good programs, bugs still occurred in many projects [4]. 

The root causes of this problem have been traced due to poor quality of test cases[4], [5]. 

According to [6], test cases are never written upfront with the requirements or user stories 

in almost 50% of testing time. In addition, the quality assurance team members are not 

well qualified in understanding any clear guidelines about how to write a test case, or they 

often have little time to execute such test cases. It was also reported that most 

practitioners use only positive paths in designing their test cases [7]. Additionally, [7] 

reported that majority of organizations are using requirements to create test cases, and 

only 50% of the requirements are covered by the test cases. It poses some issues as it 

indicates that the device was not adequately checked until its distribution to the customer 

to detect all the errors. Because test cases are created from specifications to check a 

software system 's actions is a main feature of black-box testing.Moreover,[8]highlighted 

problem related to misalignment in defining the quality of test cases amongstacademy, 

industry, and practitioners. Hence, [5] stated thatthese problems had unmitigatedly result 

toproject failures. 

 

Basically, the efficiency of testing activities depend largely on the test case quality (TCQ) 

[4], [5], [9] and it is considered as one of the main concerns in software testing [8]. The 

test case should have a good quality to define and produce a good testing process [5], [9]. 

Therefore, a quality test case is a valuable asset to the organization, improve the 

productivity of the team, and help to create quality software [8].Therefore, having a good 

quality test case can help practitioners to perform software testing efficiently.  

 

Recently, software testing websites such ashttps://stackify.com and 

http://www.softwaretestingclass.com have emerged as a platform where practitioners and 

experts had shared information about the best test practices, approaches, and techniques in 

https://stackify.com/
http://www.softwaretestingclass.com/
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software testing based on their experiences. Web-based content analysis is a relatively 

easy process that allows researchers to perform and prepare data at their convenience and 

to avoid lengthy ethics approval procedures. This method has less time and energy-

consuming[10]. Furthermore, the content analysis is sourced from the websites of the 

experts on the premise that the authors or the organizations responsible for the websites 

have credible qualifications and knowledge [11]. The content of thewebsites, which 

depends on the experience of the authors, provides practical and theoretical benefits 

because of their clarity, likeability, informativeness, and credibility [12].Hence, this study 

is conductedto analyze the identified websites using content analysis. 

 

Content analysis is amongst the popular qualitative methods used for analyzing and 

interpreting data[13]. This approach can be conducted systematically and objectively to 

describe a phenomenon in providing knowledge, new insights, a representation of facts 

and a practical guide to action[13]. Data that are collected inductively will be analysed to 

derive the related concepts. Deductive content analysis is used when the structure of the 

analysis is operationalized based on previous knowledge. So, the outcome of the analysis 

is the structure of concepts or categories which then can be used to build up a model that 

describes the phenomenon. 

 

Hence, the main objective of this paper is to identify the necessary factors that may assist 

software tester in designing good quality of test cases from established software testing 

websites. In response to the absence of previous research that precisely address this 

subject, we suggest that testing content websites would consist of information and themes 

related to the quality of test cases issues and how to get effective test cases design to 

produce high-quality testing. 

 

Related Work 

 

The problems of testing such as time, costs, programs failure, and errors can cause extra 

expenses during maintenance and can lead to poor quality software[5]. Therefore, there is 

a need to focus on the cornerstone of testing process which is a test case. 

 

In recent years, scholars in [4], [5], [8], [14]–[16] have dedicated significant efforts to 

building test case quality. Kamde et al. in[16] described how poor quality test cases can 

be avoided. They give advice practically on how to write good test cases to improve 

productivity, usability, scheduling reliability and asset management. They designed a 

standard checklist to determine the risk areas and improve the test cases. The study 

provides a set of quality factors of test cases which includes correctness, accurate, 
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economical, reliable and repeatable, traceable, and measurable. Bowes et al. [15] tried to 

provide an answer to the question of “How good are my tests?” by presenting a list of 

fifteen testing principles that capture the essence of testing goals and can be quantified as 

indicators of test quality. In their conclusions, the authors specifically highlight the 

significance of tests being simple,correct and maintainable. However, this study focused 

on the testing process as a whole not specifically on test cases. Lai in [5] proposed test 

case quality measurement (TCQM) model for improving TCQ which leads to ensuring the 

efficiency of continuous testing activities. Four quality factors are identified for TCQ, 

which includes documentation, maintainability, manageability, and reusability. These 

factors include 13 sub-factors. Although these studies [5], [16] proposed factors of TCQ, 

however, they are not depended on the practitioners' goals and opinions to define these 

factors. The most recent studies that tried to identify the factors of TCQ based on the 

practitioners perspective are conducted by [4], [8] and [14]. Kochhar [4] provided 29 

attributes from practitioners’ reviews related to the good test cases and they grouped it 

into six factors which include contents, size and complexity, coverage, maintainability, 

and bug detection. Similarly, [8] conducted a study on test case quality from professional 

developers and testers perspective in Sweden. The study identified understandability, 

simplicity, step cohesion, homogeneity, completeness, issue-identifying capability, 

effectiveness, repeatability, traceability, efficiency, and flexibility as quality factors for 

manual written test cases. Adlemo et al. in [14] used some attributes for identifying and 

ranking the TCQ factors. [14] identified and ranked about 15 factors for quality test cases 

based on testing experts in Sweden. These factors include repeatable, accurate, correct, 

powerful, maintainable, complete, traceable, consistent, reusable, simple, efficient, clear, 

independent, covering, and compact. However, these studies are limited to providing 

guidelines for assessing the quality of test cases. 

 

Table I is the summary of the previous studies related to the test case quality. 

Table I Summary of Related Work 
Study TCQ Factors Sub-

factors 

Practitioners 

[16] Correctness, accurate, economical, reliable and repeatable, 

traceable, and measurable 

Nothing Not depended 

[5] Documentation, maintainability, manageability, and reusability 13 sub-

factors 

Not depended 

[4] Contents, size and complexity, coverage, maintainability, bug 

detection, and others 

29 

hypotheses 

Practitioner’s reviews 

[8] Understandability, simplicity, step cohesion, homogeneity, 

completeness, issue-identifying capability, effectiveness, 

repeatability, traceability, efficiency, and flexibility 

Nothing Professional developers 

and testers in Sweden 

[14] Repeatable, accurate, correct, powerful, maintainable, complete, 

traceable, consistent, reusable, simple, efficient, clear, 

independent, covering, and compact 

Nothing Testing experts in 

Sweden 
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From the previous studies review on TCQ, the study, therefore, attempts to identify the 

comprehensive set of TCQ factors from experts’ perspectives in different countries 

through the content of software testing websites and classify the related sub-factors of 

each factor as well. As reported by Tran [8] defining and assessing the quality of test 

cases depend on the experiences and perspective of the practitioners. Consequently, 

content analysis on software testing websites is used as the research tool to determine the 

presence, meanings, and relationships of concepts and factors of test case quality popular 

within the resources authored by experts on software testing. 

 

Method 

 

Content analysis can be implemented on different categories of written texts irrespective 

of the source of the material. There is also no specific laid down rules or procedures that 

must be adhered strictly to [13]. In this study,the content analysis is performed on the text 

or content of software testing websites in identifying the factors of TCQ. Content analysis 

involves three most important phases whichare: preparation, organization, and reporting 

[17]. In the preparation phase, suitable data are collected for content analysis, 

interpretation to make sense of the data, and selecting the unit of analysis. The inductive 

approach for the organization phase includes open coding, categories creation, and 

abstraction. Whereas, the deductive content analysis for the organization phase involves 

categorization matrix development. In this instance all the data are reviewed for content 

and coded for correspondence or exemplification of all the categories that are identified 

[17]. The reporting phase describes the results based on the content of the categories using 

either the inductive or deductive approaches to interpret the phenomenon [17]. 

 

The following phases determine the TCQ factors from software testing experts 

perspective in testing websites, as shown in Fig. 1: preparation, organization, and 

reporting phases. 

 

Preparation Phase 

 

A popular search engine, Google, is used for selecting the websites. The authors collected 

the data by using a main search keywords on Google for two days, 22th and 23th August 

2019 which is “how to design effective test cases”, “quality test cases”, and “test case 

quality factors”. This searches returned several pages in Google search engine but the first 

five pages of the results selected were used to choose a pool of websites included in the 

analyses. This method is based on the predication that thematic saturation could be 

achieved within the analyses of the first five pages of the results of the search engine [18]. 
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Furthermore, there was a follow up on the hyperlinks that are related to the search string 

embedded within the text. In addition, the comments by the readers and followers 

embedded in the text were also considered. The total websites related to the search string 

in these five pages were 29 based on the following three criteria: The author must have 

more than two years’ experience, a well-known website based on the number of followers 

which should be more than 10000 or it has branches, and/or active interaction between the 

author and the followers [19]. All related written contents in the selected websites were 

included in the analyses. However, journal articles, books, images, and videos were 

omitted. Duplicated and unrelated contents were also excluded from the analysis [18]. 

Consequently, the total number of removed websitesare seven. Cumulatively, 22 websites 

were identified. 

 

Organization Phase 

 

The authors determined how the data is to be analyzed through a thorough reading of the 

content and transcribing the data related to TCQ. It is then broken down into the unit of 

analysis, which contains the insights required by the authors. Similar statements that are 

related to TCQ from each website are collected together under the related unit.For 

example, the statement “simple steps” and “short steps”are put together in the unit of 

analysis. 

 

After the unit of analysis was determined, each unit is labelled with a code for identifying 

the factors and sub-factors of TCQ. The factors/sub-factors were created inductively 

where they are fashioned into the analyzing process. The outcome of this phase is the 

identified factors and sub-factors that are classified which depends on the frequently 

occurring of the words or phrases that related to the features of test case quality. The idea 

behind data grouping was to streamline the number of categories by collapsing those that 

are similar or different into broader or higher-order classifications [13]. The authors 

created a codebook of frequently occurring categories. In addition, when using inductive 

content analysis to formulate categories, the authors take a decision, through 

interpretation, as to what is to be included in the same category [20], i.e, the sentences that 

have the same meaning are put together to refer to the same factor or subfactor. 

 

Reporting Phase 

 

The result of the analyses process is reported in this phase. The output from the content 

analysis of the identified websites is the list of 30 features of test case, which is the 

frequent occurrences of the words and phrases identified in the selected software testing 
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websites. These features are classified into eight groups, which refers to TCQ factors and 

each has sub-factors. As shown in Fig. 1 and discussed in the next section. 

 

Fig. 1 illustrates the process of content analysis and shows all its phases. 

 

Figure 1  Process of website content analysis 
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Results 

 

A result of the content analysis of the websites is reported in the reporting phase based on 

the identified themes concerned on the test case quality. The output from the content 

analysis of the identified websites is the list of eight groups of test case quality (factors) 

and each has sub-factors (a total of 30 sub-factors) which are identified based on the 

frequent occurrence of the similar words and phrases related to test case quality. Each of 

the sub-factor is classified to related factor based on its description. These sub-factors are 

identified easily measure the test case quality in the future study by adding metrics. The 

factors are identified and named as documentation, manageability, maintainability, 

reusability, requirement quality, efficiency, tester knowledge, and effectiveness of test 

cases. Table II displays the number of occurrences of the identified categories (factors) 

and the percentage of the frequency of each category.  

 

Table III Frequency of the Factors of Test Case Quality 
Category (Factors) No of occurrences  Frequency (%) 

Documentation  211 52.23% 

Maintainability 57 14.10% 

Effectiveness of test case 36 8.91% 

Management 25 6.19% 

Requirement quality 24 5.94% 

Reusability 21 5.20% 

Tester knowledge 17 4.21% 

Performance efficiency 13 3.22% 

Total 404 100% 

 

Table II reveals that the most frequent words and phrases are related to the documentation 

quality of a test case which is more than fifty percent (52.23%). Followed by 

maintainability of test case and effectiveness of test cases (14.1 and 8.91 respectively).  

 

Whereas, the lowest occurrence of the factors that influence the test case quality is 

referred to the efficiency of test cases (3.22%), which indicate that the experts in selected 

websites have less interest in the efficiency of the test cases. The other factors are in the 

range of 6.19 % and 4.21 % of the frequent occurrence. From this conducted study, we 

obtain the main factors identified from the content analysis of the selected websites. They 

are eight factors which are related to test case documentation, manageability, 

maintainability, reusability, requirements quality, efficiency, testers’ knowledge, and 

effectiveness of test case. 

 

1)  Documentation: Test case documentation is included in general information of a test 

case such as the name of the pattern, scope and expected results [21]. Stakeholders get 

ideas about the quality of test cases written and the effectiveness of those test cases by 
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reading test case documents [22]. A documentation of test case is considering the essential 

item for generation, change, revision, integration and reuse of test case [5]. 

 

2)  Manageability: A test case management system is a system in which test cases can be 

created, modified, retrieved, restored, and traced [23]. The test case management concerns 

with the organization and control processes of the test cases[23]. The features of a test 

case should be manageable to create room for quick recovery of previous versions, easy 

retrieval of the different levels of the test cases, and version control which is the detailed 

record of the tester, date of revision, reasons, and other related activity [5]. 

 

3)  Maintainability: ISO/IEC 25010 [24] defined maintainability as “the degree of 

effectiveness and efficiency with which a product can be modified by the intended 

maintainers”. Test cases should be written in a way that is easy to maintain. So, any 

changes in requirements, the tester should effortlessly able to maintain the test suite of test 

cases [5], [14], [15]. 

 

4)  Reusability: Reusable test case is a test case that can be inherited and reused by other 

test cases and can be used in a variety of application level [25]. Some test cases in basic 

levels of testing assist to combine into test cases that are of the higher levels [5]. Hence, 

test cases should be reusable to improve the quality and efficiency of agile testing where 

time is a rare resource which makes reusable test cases very attractive [5], [14]. 

 

5)  Requirement Quality: Requirement is a statement that describes the proposed system 

where all stakeholders agree must be made true for the customers’ problems to be truly 

solved [26]. Theoretically, all requirements in requirement statement must have 

corresponding test cases and test results [27]. The requirements should be well known and 

written very well before designing test cases because the testing should be performed 

against those requirements [27]. Passing or failing the test case can define whether the 

requirement has been achieved or not [27]. The quality of requirements immensely 

contributes to the success of project development [26], since it can affect the accuracy of 

test cases [14]. 

 

6)  Performance Efficiency: It is defined in [24] as “the capability of the software product 

to provide appropriate performance, relative to the amount of resources used, under stated 

conditions.” This factor identified as efficiency, but it is renamed to performance 

efficiency to be compatible with the ISO/IEC 25010 quality standard. The efficiency of 

the test case is that a test case should be easy to run so that it does not waste time [8].  
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7)  Testers’ Knowledge: The tester’s knowledge plays an essential role in successfully 

applying testing methods and techniques in the context of a project [28]. Testers’ 

knowledge has a significant effect on the quality of test cases [29]. The testers should plan 

and update test cases for user-stories, test scripts are automated as required to execute all 

tests, report defects and run regression tests [30]. Most quality assurance team members 

have been advised that they simply collect the deficiencies that can be found by the 

customer but do not take into account the deficiencies posed by the quality assurance 

team[7]. 

 

8)  Effectiveness of test cases: A test case effectiveness means the ability of a test case to 

meet the expected requirements [8]. It shows how to determine whether a set of test cases 

is sufficiently effective in revealing defects[8]. For designing a good and practical test 

case, a test case should cover all features and the expected requirement, but the developer 

should not be making too many test cases [8]. Test cases should ensure 100% requirement 

coverage [14]. 

 

Table III shows all these factors and related sub-factors of test case quality as a summary 

result of this study. 

 

Table III The Identified Test Case Quality Factors and Sub-Factors 
TCQ Factor Sub-factors Frequency (%) 

Documentation quality   Clarity  52.23% 

Correctness  

Completeness  

Consistency  

Understandable  

Self-contained 

Specific  

Maintainability Peer review 14.10% 

Changeability  

Traceability 

Update regularly  

Effectiveness of test case Coverage  8.91% 

Accuracy  

Management Controllability  6.19% 

Prioritization  

Organizability  

Recoverability  

Requirement quality Precise  5.94% 

Completeness  

Clarity  

Understandable  

Reusability Automacity 5.20% 

Simplicity  

Repeatability  

Tester knowledge Contributer 4.21% 

Domain knowledge  

Avoiding assumption  

Performance efficiency Time behaviour  3.22% 

Resource utilization  

Bug detection  
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Table III illustrates the results of this study where we identified eight factors which are 

arranged based on their frequency.The factor with the highest frequency is the 

documentation quality of a test case (52.23%), followed by coverage and accuracy 

(14.10%). Basically, the frequency of the factors is based on its related attributes. 30 of 

these related attributes (sub-factors) are identified for the eight factors. 

 

Conclusions 

 

A substantial software testing community are available and thriving on the Internet. The 

websites that form this community identify a list of factors relating to test case quality and 

provide some advice on how to avoid the poor test case design. In summary, we have a set 

of factors obtained from these websites advocating for the improved quality of testing 

which can lead to increased quality of software products. 

 

The present study only focused on the Google search engine for looking out for the 

websites of contents relating to the quality of test cases. There is the possibility, therefore, 

that the search string used in this study were more related to the quality factors of test 

cases. Finally, more work to clarify the image quality of test websites will be needed. 

Given these limitations, the findings provided in this analysis reflect an significant 

contribution to the consistency of the studies. In future, we need to overcome these 

limitations and include the measurements of these quality factors to easily evaluate the 

quality of test cases. 
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