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Abstract. This paper presents a systematic review of studies on story-test 
driven development. Our findings suggest that there are many lessons learned 
papers that provide anecdotal evidence about the benefits and issues related to 
the story test driven development. We categorized these findings into seven 
themes: cost, time, people, code design, testing tools, what to test and test 
automation. We analyzed research papers to find out how many of these 
anecdotal findings were critically examined by researchers and analyzed the 
gaps in between. The analysis can be used by researchers as a ground for 
further empirical investigation. 
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1   Introduction 

The Story Test Driven Development (STDD) is a way of communicating 
requirements using tests. The purpose of STDD is to facilitate better communication 
between the customers and the development team by reducing the ambiguities in the 
requirements. The testable requirements can either pass or fail, thus story tests reduce 
the ambiguities in requirements interpretations. This idea is currently called many 
names in the agile software engineering community: functional tests [1], customer 
tests [1], specification by example [2] and scenario tests [3], executable acceptance 
tests [4, 5, 6] and behavior driven development [7] among many.  

The idea of STDD has been in circulation in the agile software engineering 
community for a decade now starting with Beck’s publication of his book [1] in 1999. 
For the last decade, we have seen the industry accept and practice many of the agile 
concepts in varying degrees despite their initial objections. For example, TDD has 
been widely accepted by developers in industry. However, comparably STDD is 
much less adopted and there is still a lot of confusion about what STDD is and where 
it should be used. The aim of the paper is to analyze the state of our knowledge on 
STDD using a systematic review process. We want to categorize what people found 
to be the difficult points in practicing STDD and what research has discovered so far 
in our understanding of STDD.  



The primary audience for our research paper is researchers in the STDD field in 
Agile development environments and the practitioners who are pioneering the STDD 
process. We performed a systematic review on STDD papers (written in English) 
published in conferences, magazines and journals. We categorized them into lessons 
learned/experience papers, tool development papers and empirical research papers.  

Section 2 presents the background on STDD. Section 3 presents our research 
design. Section 4 presents our findings. Section 5 discusses the significance of our 
research and section 6 presents the threats to validity in our research design. Section 7 
concludes the paper with some final thoughts on our review and presents the next step 
in our research. 

2   Story-Test Driven Development 

Beck states in his book, Extreme Programming Explained [1], that software 
development has too much wasteful overproduction, such as requirements documents 
that rapidly grow obsolete, documentations that nobody reads, elaborate architecture 
that are never used, code that goes months without being integrated, tested and 
executed. He proposes that a way to improve the situation is not with more elaborate 
requirements-gathering processes, but rather “shortening the path between the 
production of requirements detail and the deployment of software specified”[1]. Beck 
also doesn’t feel that the word, “requirements”, is an appropriate terminology. Since 
most of these features weren’t mandatory, he proposes to use the word, ‘story’. A 
story is requirements that are broken down into smaller features that can be estimated.  

In agile software engineering, the dominant form of communicating the 
requirements is user stories. Cohn states that “extensive upfront requirements 
gathering and documentation can kill a project”[8]. One of the reasons is that the 
requirements document becomes the goal, not the code. Therefore, user stories are 
meant to write down just enough so that we don’t forget and we have something to 
estimate and plan the implementation. However, the stories alone are not enough. 

Beck argues that defects destroy the trust. Therefore, he proposed Test-Driven 
Development (TDD). Beck proposed writing two types of tests: programmer 
perspective tests and customer perspective tests. Programmers can write the tests, but 
it will only show the programmer’s perspective of the system. Therefore, another set 
of tests must be written from the customer’s perspective. These tests can also help 
double check the two types of tests against each other to see if there are problems that 
are uncaught.  

Kerievsky describes story testing in more detail [9] as “the process of providing the 
input data, initiating a process that corresponds to a story being tested and comparing 
the actual output with the expected output at the end of the process”. Kerievsky also 
states that story tests are “most useful when automated, as this empowers customers 
and developers to launch them at the press of a button and discover the system’s state.  

Kerievsky suggests that finding the right input and expected output data requires 
domain knowledge, but turning them into tests require testing knowledge. Therefore, 
story tests may require domain experts/subject matter experts and quality assurance 



experts. Unlike TDD where the only people who need to adopt are the developers, an 
STDD process requires people from all functional backgrounds to participate.   

Marick suggests that these tests are for exploration [10] rather than testing. 
Therefore, he likes to call STDD “example-driven development” or “business-facing 
tests” instead. The purpose of the tests is to create examples that will help all 
stakeholders understand the domain. Getting the tests precisely right isn’t the point in 
the beginning, because coming up with tests may require more understanding. The 
tests evolve with better understanding as the implementation begins. STDD is a 
communication tool for transferring knowledge between customers and developers.  

Fowler calls this process, ‘Specification by Example’ [2].  Fowler suggests that 
specifications convey the connotation that they should be general and cover all cases. 
On the other hand, specification by examples mean highlighting only a few points and 
“you have to infer the generalizations yourself”. Fowler suggests that the dominant 
idea with rigorous specification (and formal specifications) is that pre- and post- 
conditions must be explicitly stated in the requirements. However, Fowler found that 
pre-post conditions are very difficult to write in many situations. But asking for 
examples is much easier in some situations. Fowler stated that specification by 
examples is “less valuable in theory but more valuable in practice”. 

We presented some of the guiding visions of what STDD is, as they are envisioned 
by the industrial pioneers. However, we wanted to find out how these visions were 
adopted by the practitioners and what their experiences are. In addition, we want to 
determine what research has discovered about the STDD process. 

3   Research Method 

We are using a systematic review method for our analysis [11]. A systematic 
review is “a means of identifying, evaluating and interpreting all available research 
relevant to a particular research question, or topic area or phenomenon of interest” 
[11]. This research method grows out of the medical research domain, primarily 
because of their need to put many different empirical medical findings into a 
generalized understanding about the disease and treatment. The process has gained 
wider acceptance in other fields. In [11], Kitchenham provides an outline of what 
systematic review method can mean in software engineering discipline. 

In a systematic review, the individual literature used for the purpose of systematic 
review is called primary studies and the systematic review is a secondary study. The 
most common reasons for using a systematic review are 1) to summarize the existing 
evidence, 2) to identify gaps in the current research, 3) to provide a framework in 
order to position new research activities and 4) to examine the extent to which 
empirical evidence supports or contradicts theoretical hypotheses. Our purpose for the 
systematic review of the STDD literature is to identify the gaps in the current research 
and examine the extent to which people’s interpretation of the STDD process aligns 
with the motivations for STDD. In this section, we explore the objectives, protocols, 
inclusion/exclusion criteria, search strategy, quality assessment, and data extraction 
method and data synthesis technique.  



STDD is a relatively new field of study in software engineering. To our best 
knowledge, no systematic review on story-test driven development has previously 
been published. Furthermore, most published papers so far are experience 
reports/lessons learned industry papers but there are not many research papers that 
critically examine these claims. Therefore, our objective is to find out what the 
industry practitioners claim to work and don’t work and then compare how many of 
these claims were researched critically. Our review provides the areas in which more 
empirical research is required to either support or refute various opinions suggested 
by practitioners.  

We collected all papers related to story-test driven development that are published 
in conference proceedings, magazines and journals. We only included papers written 
in English. We included papers published from 2001 up to September 2009. 2001 was 
the earliest paper that we could find. Then we categorized these publications into 
lessons-learned experience reports, tool development and research papers. To be 
categorized as a research paper, it needs to pass a quality threshold regarding the 
evidence included in the paper. Any papers that cannot pass the quality threshold are 
considered non-research papers. From these non-research papers, we divided the 
papers into lessons learned papers and tool development papers. We included both 
qualitative and quantitative studies for the research papers. We excluded papers that 
did not focus on agile software development or the automation of story tests. 

We searched the ACM Digital Library, IEEE Xplore, ScienceDirect, SpringerLink 
and Google Scholar. We also manually searched the conference proceedings for XP, 
XP/Agile Universe and Agile conference. We also searched the web pages of the 
researchers and practitioners who previously published papers in story-test driven 
development to find any papers that were published outside of these venues. We used 
the following search terms: agile AND story AND test; agile AND functional AND 
test; agile AND acceptance AND test; agile AND customer AND test; agile AND Fit. 
Then we replaced the word agile with XP and Scrum for additional search. We read 
the entire paper and categorized them based on the quality criteria.  

Quality criteria are important in order to provide inclusion/exclusion criteria, to 
provide a weight for the importance of the study’s results, to guide the interpretations 
of the findings and to guide recommendations for further research. Dyba and Dinsoyr 
used the Critical Appraisal Skills Programme (CASP)[12][13]. The criteria are 
composed of 11 dimensions. They are as follows:  

1) Is the paper research or a lessons learned report based on expert opinion?  
2) Is there a clear statement of the aim of the research?  
3) Is there an adequate description of the context in which the research was carried 

out?  
4) Was the research design appropriate?  
5) Was the recruitment strategy appropriate?  
6) Was there a control group?  
7) Was the data collected in ways that address the research issue?  
8) Was data analysis sufficient?  
9) Has the relationship between researcher and participants been considered to an 

adequate degree?  
10) Is there a clear statement of findings?  
11) Is the study of value for research or practice?  



Because we considered both qualitative and quantitative review, we decided that a 
study need not have a control group, but it needs to specify the internal and external 
validity of their research.  

We collected 49 lessons learned papers, 8 tool development papers and 8 research 
papers for our systematic review. We extracted the purpose, settings, research 
methods, findings of the research. We extracted the motivation for story-test driven 
development, proposed benefits and issues encountered from the lessons learned and 
tool development papers. The clarity of the defined criteria was evaluated by 
comparing the evaluations of a few randomly assigned papers between the two 
authors. 

The next step is to aggregate our findings. However, an aggregation is difficult 
because there are no replicated studies and only very few high-quality empirical 
studies. Therefore, we can’t perform a quantitative meta-analysis. Therefore, we used 
meta-ethnographic methods [14]. The main concepts were extracted from the papers 
in the author’s terms. Then the concepts were compared to find if there are higher-
order concepts (or themes) that can describe the findings into higher-order 
interpretations. In a meta-ethnographic synthesis, studies can be related in three ways: 
1) directly comparable, 2) stand in opposition to one another, 3) they form an 
argument when they are taken together. The analysis provides a set of themes from 
the papers. From those themes, the analysis allows the investigators to find out which 
themes were supported by empirical evidences and which lack any empirical evidence. 
The comparison can show the gaps in the research evidences for further research.  

4. Results 

This section describes in details of the discussion points. We categorized the 
discussion points into 7 themes: cost, time, people, code design, testing tools, what to 
test, and test automation issues. After describing the points from the lessons learned 
and tool development papers, we also describe the findings from the research papers. 
Then we describe whether the research paper supports the points described in the 
lessons learned papers. 

4.1 Cost 

Budget is an important aspect of software development projects, especially when 
one needs to justify the cost of introducing a new process such as STDD into a 
development team. We first present the points from the lessons learned papers and 
tool development papers. Authors in [15, 16, 17] suggested that the benefit of STDD 
is to help keep the project within budget. Finsterwalder states that “the concrete 
feedback about the current state of the system is priceless. The team’s continual small 
adjustments (on time) keep the project on course on time and on budget”[L3]. 
Schwartz also states that the automated story tests can “run often and facilitate 
regression testing at low cost”[16].  



However, four papers [15, 16, 18, 19,] stated that STDD may not pay off because 
the cost of writing and maintaining the tests is high. For example, Crispin states that 
the QA’s are “paid to be cost-effective, [but] there are cases where automating a test 
and running it repeatedly will not pay off in the form of defects found.”[18]. In 
addition, four papers stated that their teams did not have the budget necessary to 
automate the tests [18, 19, 20, 21]. Andrea stated that “given the size and complexity 
of the system, this budget was not sufficient to automate acceptance tests for the 
entire system, so the developer and customer collaborated to define smallest possible 
set of representative tests for the highest priority.”[20].  

There were no research papers that explicitly analyzed the cost and budget aspect 
of STDD process or the tools. 

4.2 Time 

Time is important for project managers, because it has impact on the amount of 
resources required to complete the project. Five points were discussed in the lessons 
learned papers as the benefits of STDD process: 1) The STDD can help check the 
overall progress [15, 17, 18, 19, 22, 23, 24, 25, 26, 27, 28, 29, 68]; 2) adapt to 
requirements changes with the help of instant feedback, which can help keep the 
project on time [18, 27, 30]; 3) continuous verification (test anytime, more often, 
repeatedly)[17, 25, 27]; 4) better estimation of the stories [23, 31]; 5) immediate 
defect fixes [28, 32]. For example, Rogers [24] states that “showing the results of 
these tests is still important for the customer so that she can track the progress of 
development”. Hanssen and Haugset [27] stated that the motivation for their STDD 
process was that “the paradigm of agile development relies on instant feedback and 
short development cycles; automation of acceptance tests may thus be seen as a 
promising initiative to ease and speed up this process”. Kongsli [32] stated that STDD 
is “excellent for regression testing and allow for continuous integration, in turn 
enabling issues to be handled immediately when they appear.”  

However, some lessons learned papers identified three issues related to time: 1) 
writing and maintaining tests took considerable time [17, 28, 29, 33, 34, 35], 2) it can 
take long time to execute the tests [24, 34, 36, 37, 38], and 3) there can be a lack of 
time to build the necessary testing tools and infrastructures [28]. For example, Ghandi 
et al. [34] found that they had “an imbalanced team, and this forced our analysts to 
focus all their effort on just doing enough to keep the developers busy; and as our 
schedule tightened, the management team began to speculate about moving the story 
test writing and automation until after the story implementation.” Andersson [36] 
discovered that “because running all tests at every build would take too long, 
developers pick a time up to 15 minutes and run all tests that take less than that time, 
before checking in”. Stolberg [28] stated that he “worked on a small team and didn’t 
seem to have any ‘extra’ time for [him] to work on the infrastructure [he] needed”.  

There were two research papers that dealt with time. The research paper, [72], 
discovered that the test subjects were able to write and test using story tests within an 
expected amount of time. They originally expected each person to contribute about 4 
hours a week and most people were able to do so within the allotted time frame. It 



suggests that time may not be an issue if the developers allocate appropriate time and 
have the guidance to complete them. The research paper, [74], discovered that timing 
was a matter of discipline more than an actual timing problem.  

4.3 People 

Software is developed by people. Their commitment, skills and collaboration are 
important in the success of the development project. The lessons learned papers 
suggest there are five benefits: 1) better communication with the stakeholders [17, 25, 
31, 39, 40, 41, 42, 43, 63, 64], 2) confidence about the progress and deliverables [17, 
19, 28, 32, 38, 39, 41, 44, 45], 3) better awareness for testing in the team [81, 35, 61, 
17, 28, 68], 4) encouragement of collaboration between right people [39] and 5) 
anyone can quickly understand what’s been developed [34, 35]. For example, Abath 
[41] states that “the approach presents a number of benefits, which include an 
effective bridging of communication gaps between clients and developers, 
synchronization between changes in requirements and the code written, a boost of 
confidence on the software that is being developed and automatically enforced focus 
on the client’s interests, preventing feature creep.” Talby et al. [35] states that 
“because developers were responsible for writing tests for each new feature, their test 
awareness increased and they prevented or quickly caught more edge cases while they 
worked.” Ghandi et al. [34] stated that “midway through our project, the number of 
developers increased from 6 to 24 in approximately 4 weeks; this massive scaling was 
surprisingly successful – we think in part due to our use of FIT documents.”  

The lessons learned papers also identified two problems related to people. 1) The 
STDD affects everyone, which made the adoption difficult [24]. [24] states 
“acceptance testing is especially challenging because of the size and scope of its 
impact on all members of the team.” 2) Some papers identified that there was no 
direct contact between developers and customers because the tests were too good and 
too explicit [34, 41]. For example [34] states that unintended side effects of STDD 
were that developers “will write code simply to make the tests pass without closely 
collaborating with the original customer to deliver the story’s business value”. 

In addition, there were some papers that discussed about the people’s skills. Some 
papers argued that it took too long to learn the testing tool or the specification 
language [27, 46, 55]. For example, [46] states “we have had, and continue to have, 
problems in automating acceptance tests; this is partly due to the nature of project, but 
also due to both unfamiliarity with the technique and lack of appropriate testing 
infrastructure”. Some authors identified that lack of test automation experience in the 
team was the barrier [25, 43, 46, 48, 69], but most of them overcame the problem 
quickly. For example, [25] states it is difficult to “assemble a team with all the needed 
skills to support high-quality story test development”.  

In terms of the responsibility of writing and maintaining the story tests, there were 
teams where the whole team was equally responsible for the tests [19, 26, 35, 48], or a 
separate group of dedicated developers/testers were created for STDD [18, 34]. One 
team used pair story testing method [18]. In terms of who writes the tests, there were 
many variations. Some stated that the customers wrote the tests with the help of the 



developers and testers [23, 24, 25, 27, 30, 36, 42, 49, 50]. In some cases, developers 
wrote the story tests with the customer collaboration [20, 26, 27, 51]. In some teams, 
the QAs wrote the tests in collaboration with the customer [19, 45]. 

We found seven research papers that looked into people related issues. [67] 
performed an experiment on how quickly developers can learn to use a STDD tool. 
[67] discovered that “FIT[80] tests describing customer requirement can be easily 
understood and implemented by a developer with little background on this 
framework”. They discovered that 90% of the test subjects delivered the Fit tests. 
However, the researchers in [70] discovered that there was difficulty in learning some 
of the Fit fixtures, because the test subjects only used a very basic and limited number 
of fixtures types. 

The experiment performed in [72] suggests that there was no difference in the 
quality of story tests produced by business graduate students or computer science 
graduate students. However, the computer science graduate students produced much 
more negative tests. Both business and computer science graduate students struggled 
with learning Fit initially and there was no correlation between prior work experience 
and the ability to learn Fit. However, once they learned Fit, both types of students 
used the tool easily and produced good quality specifications. One significant finding 
from [72] is that the team where the business and computer science graduate students 
were put into one team produced much better specifications than the teams with only 
computer science graduate students.  

On the contrary, the research in [73] suggests that experienced developers gain 
much more benefits from Fit tables in software evolution tasks, suggesting that 
previous experience does matter. It suggests that amount of existing skills does 
influence the amount of benefits one can get from story testing tools. 

The research in [74] found that story tests alone could not communicate everything, 
because it didn’t provide the context. The story tests, however, encouraged more 
collaboration and encouraged “continuous learning about the domain and the system 
through testing”. The researchers in [77] found that the story tests are the medium for 
communicating complex domain knowledge, especially in a very large software 
development team. It is impossible to teach the developers complex domain 
knowledge, but the story tests can guide the developers to implement correct 
functionality and seek out the necessary domain experts when the need arises.  

The researchers in [75] discovered that story tests written in Fit actually were more 
ambiguous to untrained test subjects, because they didn’t know how to understand the 
Fit tables. The research participant also took more time than expected to understand 
the requirements written in Fit. Therefore, story testing tools, such as Fit, do not 
necessarily guarantee improvement in communication if the users are not trained in 
the tool.  

The research done in people-related issues on STDD at the moment provides a 
mixed result. However, the research tends to support the notion that the existing tools 
are not intuitive to use without some training. The research also seems to confirm that 
collaboration between subject matter experts and developers is a good practice. 



4.4 Code Design 

The lessons learned papers identified five benefits for code design. They stated that 
there is 1) a better design of the code for testability, such as separation of backend 
functionality from the user interface code [15, 18, 33, 35, 38, 52, 53, 54, 55]. For 
example, Kongsli [55] stated that “using fully automated acceptance tests entails a 
particular style of development that produces ‘testable’ code.” 2) Some discovered 
that the team produced quality code the first time and discovered that STDD can drive 
quality [21, 22, 41, 56, 71]. For example, [41] found that “fewer bugs were 
discovered when the system was placed in production.” 3) The STDD can drive the 
overall code design [17, 25, 56] and 4) developers had a better understanding of their 
code [45]. For example, Abbattista [45] found that the team had “better understanding 
of the system to be migrated and a valid starting to point make a migration plan” 
because of STDD. 5) Some papers argued that STDD also helped developers think 
about the user experience early [22, 25]. There were no papers that identified issues or 
concerns related to code for STDD.  

There were four research papers related to the code design. The researchers in [70] 
discovered that more quality code is produced the first time. The research in [73] 
suggests story testing tools can help with software evolution, especially for more 
experienced developers who are coding alone. However, the benefit of Fit tables in 
software evolution tasks decrease when the developers are working in pairs. The 
researchers in [76] confirmed that Fit tables can help developers perform code 
maintenance tasks correctly, because it ensures that requirements changes are 
implemented appropriately and the regression tests ensure that the existing 
functionalities are not broken. However, the experiment performed by [72] showed 
that there was no correlation between the quality of the story tests and the quality of 
the code. It suggests that story tests are not a good tool for controlling the quality of 
code.  

4.5 Testing Tools 

Many papers deal with tool support for STDD. The papers suggest that there is a 
lack of tools that can help facilitate STDD effectively. First, we present the 
discussions related to the types of tools that were used for STDD. Some used 
capture/replay tools [18, 30, 51, 57, 58,]. However, there is clear disadvantage with 
these tools because the GUI must exist in order to create the tests. Most people voiced 
that the capture/replay tests are easily broken even with a minor/cosmetic changes in 
the user interface. Instead, some people use unit testing tools such as jUnit and nUnit 
[15, 28, 36], because they give a lot of power to the developers for automation. Some 
people used word processors or spreadsheets for acquiring the story tests from the 
customers [15, 18, 33, 45]. Some people used XML for the test specification [18, 33, 
43, 49, 59]. Some people preferred scripting languages or API based tools such as 
Selenium [18, 28, 32, 38, 43, 55, 58]. But most people used tabular and fixture based 
tools such as Fit [16, 17, 22, 25, 27, 30, 33, 34, 37, 39, 43, 44, 45, 46, 48, 49, 50, 59, 
60, 61, 62].  



In terms of ways people use these tools, some people argued that customers and 
developers ended up using different tools based on their familiarity of the tools [21, 
24, 29, 38, 45, 60]. For example, [24] states “customers, however, don’t use an IDE; 
now while you can teach them to use an IDE, which is something that I have tried on 
a previous project, it is advisable to enable customers to use a tool that they are 
familiar with or that is easily accessible to them.” Some people also integrated other 
testing, bug tracking, and/or domain-specific productivity tools [42, 43, 60, 63]. For 
example, [60] integrated MatLab to work with Fit and [63] integrated wiki and Mantis 
to their STDD tool. Some people felt there was a need to integrate with distributed 
automation framework such as STAF [28, 43]. In summary, it seems that there is a 
need for STDD tools to be integrated with many different types of tools so that users 
can define tests in their familiar tools.  

In terms of features that people thought were important in story testing tools are 
automated test generation [29, 36, 51, 58], automatic test data generation [36, 58] and 
automatic documentation generation [24, 31, 52]. Automatic test generation could 
mean automatically creating test fixtures from Fit tables [29] or creating tests from 
sample web pages by tracing user inputs from a web page [51]. For automatic test 
data generation, [36] tried to mine input data provided by the customers and feeding 
them into the tests automatically. Some people argued that story tests could 
automatically turned into user manuals. [52] developed a tool that can automatically 
output an “English translation” of the tests into an HTML file.  

In addition, some people thought important tool features include viewing the test 
result history [29], refactoring of the tests [18, 21, 25, 29, 65] and test organization 
features [24, 25, 29]. For example, [65] provides an ability to automatically refactor 
story tests. [25] desires that tools could “manage and organize very large suites of 
story tests to make it easier to find those that are relevant to a particular persona, user 
task, interaction context, use cases, or domain object for example; keeping the story 
tests consistent with the underlying assumptions”. 

In terms of research papers, [78] analyzed whether annotated documents in story 
testing tools can help write better story tests. The annotations are pre-defined 
keywords that must be used for the testing tool for parsing out the tests properly. The 
test subjects had a central tendency to agree mostly. The researchers in [79] also 
performed an annotation experiment on a medical domain. Their findings suggest that 
the participants who were given an annotation to follow created story tests with less 
missing elements than those groups that did not. The research supports the use of 
annotations in the story test tools. 

4.6 What to Test in STDD 

We found that there are surprisingly many variations on what to test using story 
tests. They include the graphical user interface in order to simulate how user will 
interact with the system [22, 41, 51, 57, 58], web services, web applications and 
network related issues [32, 43, 49], backend functionality (functional requirements) 
[31, 41], performance [19], security [19], stability [19], non-functional requirements 
[31, 36], end-to-end-customer’s perspective of the feature [17, 51], regression testing 



[15, 21, 22, 24, 28, 32, 33, 38, 43, 48, 50, 51, 61], user interaction [21, 25, 38, 57], 
concurrency [41, 43], database [43], only the critical features as judged by the 
developers [27], and multi-layer architecture of software design [54]. Finally, most 
people thought the purpose is not so much about testing, but to communicate the 
requirements with the customer in an unambiguous way [17, 24, 25, 27, 29, 30, 31, 39, 
55, 56, 62].  

No empirical evaluation of this question exists. 

4.7 Test Automation Issues 

Finally, we analyzed the issues involved with automating story tests. Some people 
identified that there is difficulty in maintaining the tests especially in large projects 
[21, 24, 28, 29, 36, 51]. For example, [21] states that currently story tests “don’t have 
the same type of regression safety net as production code”, which makes it difficult to 
safely make changes to the story tests without introducing unintended interactions 
between the tests. Similarly, there is difficulty in organizing and sorting the tests in 
order to see the big picture [20, 21, 34, 38]. For example, [38] states “we found that 
keeping all of the tests in one Suite was the easiest way to manage the tests, but that 
frequently we wanted to group the tests in other ways (by story, by iteration, by 
functionality set)” but they discovered that moving around a large set of stories was 
difficult. Similarly, [34] discovered that “moving the documents around different 
directories had its drawbacks; firstly, it was prone to error, with people forgetting to 
commit both the removal and addition of a moved document; this led to a confusion 
and time spent sorting out which was correct”.  

Some found that it is difficult to locate defective code [18, 20, 21, 24], because a 
story was concerned with a bigger scope of a feature. There is a desire to automate at 
the user interface level, but the authors of the papers couldn’t because these tests 
break down easily [18, 21, 25, 38, 40]. One author desires for better usability of the 
testing tools [33]. Some people desired for more readable test specifications [17, 21, 
24, 25, 33, 34, 41, 42, 57, 66, 81]. Some people thought keeping track of the history 
of the tests is important [34]. One author worried that the team ignored the tests 
because there were too many false alarms [38], mainly because the tests relied on the 
GUI, which broke the tests easily even with only small changes to the user interface.  

Another concern is a lack of readily usable testing tools that can accommodate 
specific needs [38, 45]. One author argued that the problem is with the 
incompatibility of different platforms and languages for the tests [45]. Some people 
emphasized tests should be written using more reusable objects and services [34, 45, 
61]. Some people argued for separation of test data and test code and that the tool 
should help with the separation of test and data better [18, 32, 53].  

No research paper analyses these issues. 

5. Discussion 

 



The review suggests that we need a lot more research done in the area of story test 
driven development. Just from the number of papers we found, we were able to 
discover 49 lessons learned papers and 8 tool development papers but only 8 research 
papers. There is no research done in the area of cost, test automation issues, or what 
to test. Much of the research done in the last decade focused on time, people and code 
design. The research is also done with a very small group of research participants and 
we still lack enough evidence to aggregate these findings into general knowledge.  

There is currently no research done looking into the cost effectiveness of STDD. 
There are a lot of good motivations, but there is still no concrete evidence that can 
help remove fears that story tests can add extra cost. In terms of time, some 
practitioners found that it can improve the ability to keep the project on time and help 
with the story estimation. Two research papers suggest that the people’s fear of time 
is unfounded as long as appropriate amount of time is allocated for STDD.  

Significant portions of research are currently investigating people related issues. 
However, there are some conflicting findings. The research looks specifically into Fit 
[80] tools and the findings suggest that Fit is easy to use only after some training. 
Some findings suggest that previous experience doesn’t matter in producing quality 
story tests, but some findings suggest that previous experience does matter in how 
much benefit one can get out of these tests. More research is needed. Surprisingly, 
significant portions of the research papers focused on code design, despite the fact 
that story tests are not for the developers. Perhaps, researchers should focus more on 
the original intent of the story tests instead of focusing on the developers too much. 

We need better understanding of what can be tested by story tests and what should 
be outside the scope of STDD. The industry practitioners have a lot of concerns about 
the test automation and the lack of tools to facilitate STDD in a cost-effective and 
timely manner. Our findings suggest that the gap is very wide between what 
researchers were able to provide to the practitioners at this point in time and what is 
needed.  

Overall, we discovered that only a very limited number of research papers exist in 
the current literature and that the empirical basis on STDD is weak. Existing papers 
focused on time, people, code design and tools, but there are still many unanswered 
questions as well as conflicting results. Thus, a substantial amount of empirical 
research on STDD is needed to create a solid foundation for rational decisions in this 
area. 
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