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ABSTRACT
Systematic Literature Reviews (SLR) may not provide insight into 

the “state of the practice” in SE, as they do not typically include 

the “grey” (non-published) literature. A Multivocal Literature 

Review (MLR) is a form of a SLR which includes grey literature 

in addition to the published (formal) literature. Only a few MLRs 

have been published in SE so far. We aim at raising the awareness 

for MLRs in SE by addressing two research questions (RQs): (1) 

What types of knowledge are missed when a SLR does not 

include the multivocal literature in a SE field? and (2) What do 

we, as a community, gain when we include the multivocal 

literature and conduct MLRs? To answer these RQs, we sample a 

few example SLRs and MLRs and identify the missing and the 

gained knowledge due to excluding or including the grey 

literature. We find that (1) grey literature can give substantial 

benefits in certain areas of SE, and that (2) the inclusion of grey 

literature brings forward certain challenges as evidence in them is 

often experience and opinion based. Given these conflicting 

viewpoints, the authors are planning to prepare systematic 

guidelines for performing MLRs in SE.  

CCS Concepts
General and reference → Document types → Surveys and 

overviews. General and reference → Cross-computing tools and 

techniques → Empirical studies. 

Keywords
Multivocal Literature Reviews; MLR; Systematic literature 

reviews; SLR; grey literature; research methodology; empirical 

software engineering. 

1. INTRODUCTION
Systematic Literature Reviews (SLR) and Systematic Mapping 

(SM) studies have become common in software engineering (SE) 

to systematically collect evidence and to structure a given 

research area, respectively. Many such SLRs and SMs appear 

regularly in various SE venues (journals and conferences) each 

year [1, 2]. 

While SLR or a SM studies are valuable, other SE researchers 

have recently reported that “the results of a SLR or a SM study 

could provide an established body of knowledge, focusing only on 

research contributions” [3]. Since those studies do not include the 

“grey” literature (non-published, nor peer-reviewed sources of 

information), which are constantly produced by SE practitioners 

in a great scale, those studies do not provide insight into the “state 

of the practice” in SE. For a practical (practitioner-oriented) field 

such as SE, synthesizing and combing both the state-of-the art and 

–practice is very important. Unfortunately, it is a reality that a

large majority of software practitioners do not publish in

academic forums [4], and this means that the voice of the

practitioners would be limited in review studies if we do not

consider grey literature in addition to academic literature in those

studies.

SLRs which include both the academic (formal) and the grey 

literature were termed as Multivocal Literature Reviews (MLR) in 

other fields, e.g., education, e.g., [5, 6], in the early 1990’s. The 

main difference between a MLR and a SLR or a SM is the fact 

that, while SLRs and SMs use as input only academic peer-

reviewed articles, MLRs in addition also use sources from the 

grey literature, e.g., blogs, white papers and web-pages [3]. 

Furthermore, for fields “characterized by an abundance of diverse 

documents and a scarcity of systematic investigations” [7], 

multivocal synthesis is highly recommended as an appropriate 

tool for investigations. Researchers also have reported that: 

“another potential use of multivocal literature reviews is in 

closing the gap between academic research and professional 

practice” [8]. 

We thus believe that, in a practical field such as SE, MLRs should 

be conducted in addition to SLRs. However, only a few MLRs 

have been published in SE so far. To address the issue, this paper 

aims at raising the need (awareness) for (more) MLRs in SE. 

The remainder of this paper is structured as follows. A review of 

the related work is presented in Section 2. We describe the study 

goal and research methodology in Section 3. Section 4 presents 

the results (answering the study’s two RQs). Section 5 

summarizes the findings. Finally, in Section 6, we draw 

conclusions, and suggest areas for further research. 

2. BACKGROUND AND RELATED WORK

2.1 MLRs in other fields 

MLRs have become popular in several other fields, e.g., 

education, e.g., [5, 6]. For example, a 1991 paper [5] in the area of 

education research proposed an approach based on exploratory 

case studies to conduct rigorous MLRs. 

While the notions of “MLR” and “multivocal” have been used in 

the research community, still many sources use the “grey” 

literature terminology and whether/how to include them in SLRs, 

e.g., [9-11]. For example, [9] discusses the advantages and

challenges of including grey literature in state-of-the-evidence
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reviews, in the context of  evidence-based nursing. [10] discusses 

the challenges and benefits of including for grey literature in 

SLRs. 

Hopewell et al. [12] conducted a review of five studies, in the area 

of evidence-based medicine, comparing the effect of the inclusion 

or exclusion of ‘grey’ literature in meta-analyses of randomized 

medical trials.  

The issue of the grey literature has become such important that 

there is even an International Journal on the topic of Grey 

Literature (www.emeraldinsight.com/toc/ijgl/1/4).  

2.2 MLRs in SE 

The ‘multivocal’ terminology has only been recently started to 

appear in the SLRs in SE , i.e., since 2013 in [13]. We found only 

three SLRs in SE which explicitly used the ‘multivocal’ 

terminology: [3, 13, 14]. [3] is a 2015 MLR on the financial 

aspect of managing technical debt. [13] is a 2013 MLR on 

technical debt. [14] is a 2015 MLR on iOS applications testing. 

Many other SLRs have also included the grey literature in their 

reviews and have not used the ‘multivocal’ terminology, e.g., 

[15]. A 2012 MSc thesis entitled “On the quality of grey literature 

and its use in information synthesis during systematic literature 

reviews” [16] explored the state of including the grey literature in 

the SE SLRs. Two of the RQs in that study were: (1) What is the 

extent of usage of grey literature in SE SLRs? and (2) How can 

we assess the quality of grey literature? The study found that the 

ratio of grey evidence in the SE SLRs were only about 9%, and 

the grey literature included concentrated mostly in recent past 

(~48% between years 2007-2012). 

3. GOAL, RESEARCH QUESTIONS AND

METHODOLOGY 

3.1 Goal and research questions 

The goal of this study is to raise the need for (more) MLRs in SE. 

Based on the above goal, we raise the following two research 

questions (RQs): 

 RQ 1- What types of knowledge (opportunities) are missed

when a SLR does not include the multivocal literature in a

SE field? To answer this RQ, we will select a few

representative SLRs already published, and identify the

missing knowledge due to not including the multivocal

literature.

 RQ 2- What do we, as the SE community, gain when we

include the multivocal literature in review studies and

conduct MLRs? To answer this RQ, we will select a few

representative MLRs already published, and identify the

knowledge gain by including the multivocal literature.

We discuss next the research methodology that we developed to 

answer each of the two RQs. 

3.2 Research methodology 

3.2.1 Methodology for RQ1 

To address RQ 1, our methodology was to first select a small 

subset of SE SLRs, which have not included the grey literature, 

and then search for grey literature in their focus areas, to find the 

types of missing information available via the grey literature 

sources that were not included in those SLRs. Since grey literature 

in SE is usually in forms of online article, blog post and even 

video talks, we planned to conduct the searches using the Google 

and YouTube search engines and major forums where 

practitioners post questions and discuss technical issues, e.g., 

Stack Overflow (www.StackOverflow.com). To keep our efforts 

manageable, from the pool of all SE SLRs, we sampled (chose) 

three SLRs to answer RQ1, as shown in Table 1. Two of these 

SLRs [17, 18] are studies that the authors have co-authored in 

recent years.  

Table 1- The three SLRs sampled (chosen) to answer RQ1 

Ref. Year Topic 

[17] 2013 An SM on Graphical User Interface (GUI) testing 

[18] 2015 
An SLR on using metrics in agile and lean software 

development 

[19] 2015 
An SLR on definitions, precedents and outcomes of 

technical debt 

3.2.2 Methodology for RQ2 

Similar to RQ1, from the small set of MLRs in SE, we sampled 

three MLRs to answer RQ2, as shown in Table 2. We also show 

the number of literature entries (formal versus grey) and the ratio 

of the grey sources for each MLR. 

Again, two of these MLRs are studies that the authors have been 

involved in and are under peer review as of this writing: (1) a 

MLR on deciding when and what to automate in testing 

(ManAutoTest), and (2) a MLR on test maturity and test process 
improvement (TM/TPI).  

Table 2- The three MLRs sampled to answer RQ2 

Ref. Year Topic 
Num. of lit. entries 

F, G* (% of grey) 

Under 

review 
2015 

A MLR on deciding when 

and what to automate in 

testing (ManAutoTest) 

26, 52 (66%) 

Under 

review 
2015 

A MLR on test maturity 

and test process 

improvement (TM/TPI) 

130, 51 (28%) 

[13] 2013 
A MLR on technical debt 

(TechDebt) 
0, 35 (100%) 

* F: Formal, G: Grey

It is interesting to observe that, for the ManAutoTest MLR, about 

66% (more than half) of the study pool were from the grey 

literature. To answer RQ 2 (assessing what the community would 

gain when we include multivocal literature), we reviewed, for 

each MLR, the types of contributions and evidence that were 

utilized from the grey literature to answer the RQs of each MLR.  

4. RESULTS

4.1 RQ1: Knowledge missed when a SLR does not 

include multivocal literature  

4.1.1 SM on GUI testing [17] 

Following the methodology for RQ1, stated in Section 3.2, we 

conducted Google and YouTube searches for ‘GUI testing’, ‘user 

interface testing’ and ‘UI testing’ and found a very large number 

of hits and interest by practitioners on this very hot topic. A 

search for ‘User Interface Testing’ on Google, YouTube and 

Stack Overflow returned 74M, 237K and 6,286 hits, respectively 

(as of this writing: Dec. 2015).   

There are also specific books, e.g., test patterns of a popular UI 

testing tool named Selenium [20, 21], numerous video talks on the 

topic in various conferences, e.g., in Google Test Automation 

Conference (GTAC), e.g., [22-24], various white-papers, e.g., 

[25], and a large number of commercial GUI testing tools. As we 

reviewed the SM study of GUI testing [17], none of these sources 

were included in its pool of sources and thus, we believe that 



 

crucial state-of-the-practice, e.g., test patterns [20], were missing 

in the set of results presented by the above SM [17]. 

In this particular area, several important types of knowledge are 

missed when that SM did not include the multivocal literature, 

e.g., the high number of test tools and cutting-edge automations

approaches available in the industry, the challenges faced and

success storied made by practitioners in this area. Missing such

information is of such importance that not including those

information would have profound impact in even steering the

research directions for the research area, i.e., when researchers do

not realize the practical real-life challenges of GUI testing, their

solutions is not likely going to address real industrial challenges.

We believe that this issue is quite generalizable to all SE areas.

4.1.2 SLR on metrics in agile and lean [18] 

Similar to the previous SLR, our search string for Agile and lean 

metrics was: ‘agile lean metrics’. We found 10M, 42K, and 129 

hits in Google, YouTube and Stack Overflow, respectively. Many 

books exits on the topic of software metrics in general, e.g., [26] 

and metrics from agile and lean domain in particular, e.g. velocity, 

tested features. We also found several new books (published after 

2015), e.g., [27, 28] on agile metrics. Also guidance about using 

metrics is given in various websites, marketing particular agile 

approaches such as the Scaled Agile Framework [29]. Tool 

vendors have written entries and provided Webinars on metrics as 

part of tool marketing and guidance effort, e.g., Rally VersionOne 

[30]. Additionally, several whitepapers [31] and videos [32] of the 

topic could be found.  

An important aspect not covered in the original SLR [18] was tool 

support for particular metrics. It might well be that metrics used is 

influenced by the metrics that tools provide as default as there is a 

burden in creating custom metrics. Consultants’ advices on 

goodness and suitability of the metrics [33, 34] were also missed. 

However, the SLR measured the importance of metrics from the 

primary studies, yet, the higher level advices from consultants 

could have been an additional benefit. The SLR collected agile 

and lean metrics only from the primary books presenting the 

methodologies for Scrum [35], XP [36], Kanban [37] and Lean 

[38] but this part could have been extended with more systematic

search.

4.1.3 SLR on technical debt [19] 

Similar to the previous two SLRs, a search for ‘Technical Debt’ 

on Google, YouTube and Stack Overflow returned 9M, 216K and 

693 hits, respectively. Furthermore, there are also available two 

specific books on technical debt [39, 40], blog entries, e.g., [41], 

slides and videos on the topic presented at various industrial 

conferences, e.g., [42], white papers, e.g., [43], as well as 

implementations of the concept as in SonarQube [44]. 

Differing from the other investigated areas, for technical debt the 

important role of multivocal literature to gain a holistic view on 

the phenomenon has already been recognized [13]. In a MLR on 

the dimensions, attributes, precedents and outcomes of technical 

debt, the authors point out that, according to their previous SLR 

on technical debt [19], a comprehensive definition and conceptual 

model are missing in the academic literature. In academic 

literature, code decay and architectural deterioration are 

commonly recognized to be major dimensions of technical debt, 

but other dimensions like knowledge distribution and 

documentation debt as well as testing debt covered in multivocal 

literature are missing. 

4.1.4 Summary and meta-analysis of the three cases 

An important area missed in our SLRs focusing on UI testing, 

Agile metrics, and Technical debt are available tools and their 

features. If industry is going to follow academic advice on these 

areas, it will need tools to do it efficiently and effectively. Thus, 

an area we suggest that academic SLRs should include to ease 

industrial adaptation is to look at the current and available tools 

that industry is using. Additionally, when our advice and tools 

match with the state-of-the-practice tool, it will ease the 

technology transfer from academia to industry.  

Additionally we would like to make a connection to five levels of 

‘closeness’ between academia and industry as presented by 

Wohlin [45]: Level 1: Not in Touch, Level 2: Hearsay, Level 3: 

Sales Pitch, Level 4: Offline, and Level 5: One Team, two of 

which are depicted in Figure 1. This can be applied for our 

context in whether including or excluding grey literature from 

SLRs in SE. When the multivocal literature is not included in 

SLRs, the synthesis is conducted in a quite ‘closed’ environment 

(only the state of the art), and the results would not be very 

beneficial to practitioners, since the SLR contents will be mostly 

in the level 1 (not in touch) or at most in level 2 (hearsay), as per 

Figure 1. When grey literature is included, then the closeness can 

be characterized as Level 3 (Sales Pitch) or Level 4 (Offline).  

Figure 1-The first two levels of closeness between academia and 

industry, proposed by Wohlin [45] 

We should also mention that, for some areas of SE, not including 

the multivocal literature may not lead to missing too much 

knowledge, e.g., the fields related to formal methods, since the 

‘voice of practice’ is quite limited in such areas. Except for the 

matters on adaption of formal methods perhaps. However, for a 

subject such as deciding when and what to automate in testing, as 

we found out in our recent MLR, the voice of practice is broad 

and even perhaps more active than the academic literature. Thus, a 

SLR in such areas really has to include the multivocal literature. 

4.2 RQ 2: What the community would gain when 

we include multivocal literature 

4.2.1 MLR on ManAutoTest 

The first and the third author recently completed a MLR on 

deciding when and what to automate in testing (ManAutoTest), 

for which the online repository is available at [46]. For this MLR, 

only 26 were academic sources, while 52 sources were from the 

grey literature. We reviewed for this MLR too, the types of 

contributions and evidence that were taken from the grey 

literature to answer the MLR’s RQs.  

For the ManAutoTest MLR, if we were to exclude the grey 

sources from the pool, we would simply miss a major pile of 

experience and knowledge from practicing test engineers on the 

topic. To put this in quantitative terms, we partitioned the 

synthesis of a major output of that MLR (factors to be considered 

for deciding when and what to automate in testing) by the type of 

source where they were mentioned in: either formal or grey 

literature, as shown in Figure 2. As we can see, out of the total of 



 

15 factor categories, grey sources contributed a total of 219 

occurrences (instances) while academic sources discussed only a 

total 67 of factor instances.  

Furthermore, we can see that, if we were to not include the grey 

literature, two categories (namely: test oracle and development 

process) would not have existed. This all denotes a major source 

of knowledge and experience. In addition, we extracted in the 

MLR study a large number of qualitative quotes, related and in 

support of the factors presented in Figure 2, e.g., a presentation by 

IBM engineers expressed: “Main Application has lot of 

interdependency with other Applications which in turn cannot be 

automated.”, referring to the System Under Test (SUT)-related 

factors, and “Once automated, regression tests can be efficient, 

and effective. Accordingly, ABB decided to focus its attempt to 

establish automated testing in build regression tests, which are 

most suited for automation and where the benefits could be 

attained”: in an industrial experience report by two engineers of 

the ABB Corporation. 

Additionally, the type of evidence found in grey literature were 

valid viewpoints, ideas of cause-effect relationships that could be 

scientifically studied as well as explanations why and in what 

context some things works while others do not.  We did not find 

any hard core empirical evidence. The stated findings were mostly 

based on claims and experience. However, the source of evidence 

was difficult to identify as the reporting was low quality. 

Furthermore, replication of reported results is not possible  

Figure 2-A major output of the MLR on ManAutoTest 

4.2.2 MLR on TM/TPI 

For test maturity and test process improvement (TM/TPI), which 

is a field of practical and academic relevance, the first and the 

second author also took academic and grey literature into account 

to answer the study’s RQs in an MLR. Overall, 130 academic 

sources and 51 grey literature sources were considered. 

Analogous to the ManAutoTest MLR, we would have missed 

information from practice on test maturity and test process 

improvement, if we were to exclude the grey sources. For 

instance, one RQ in that MLR addressed the applied test maturity 

models. Overall, 57 different TM/TPI models were identified 

among the sources. From these sources 14 were grey literature 

reporting test maturity models such as TMap, Agile TMM or Test 

Maturity Index which would have been lost in a regular SLR (by 

not including the grey literature). Furthermore, Figure 3 shows as 

a major output of the MLR the number of papers per TM/TPI 

model using or extending a source model. Without grey literature, 

the usage of TMap and some other models would not have been 

considered. Finally, several qualitative statements on drivers, 

impediments, objectives, and benefits of TM/TPI, which were 

investigated in separate RQs, would have been simply lost without 

taking grey literature into account. 

Figure 3-A major output of the MLR on TM/TPI 

4.2.3 MLR on technical debt 

The previous Sections 4.2.1 and 4.2.2 have presented studies 

where both academic and grey literature sources have been used. 

For technical debt, we considered the MLR [13] which includes 

35 sources and 11 industry interviews in 2013, and compared it to 

two regular SLRs for technical debt: (SLR 1) from 2012 with 19 

sources [19], an earlier version of work for  the MLR [13] with 

the same set of authors; (SLR 2) again a traditional SLR [47] but 

by different authors published in 2015 and including 94 sources.  

From Table 3, we can see that SLR2 provides the most 

comprehensive technical debt classification from the SE 

viewpoint. We assume this is due to being the most recent study 

rather than a study conducted with superior methodology.  

Table 3-Types of technical debt, synthesized in three secondary 

studies 

MLR [13]: in 2013, 35 

sources, 11 interviews 

SLR1 [19]: in 2012, 19 

sources 

SLR2 [47]: in 2015, 94 

sources 

- - Requirements 

Design / Architectural Design / Architectural Architectural 

Design / Architectural Design / Architectural Design 

- Unimplemented features - 

Code Code decay Code 

Testing Testing Test 

- Build 

Documentation Documentation 

Environment Infrastructural  Infrastructure 

- - Versioning 

Known issues / Defects Defect 

Additionally, we attempted to map the causes of technical debt 

from all studies. Whereas, in Table 3 we saw the most recent 

study (SLR2 [47] published in 2015) had the most comprehensive 

the results, we see in Table 4 that this is not the case for technical 

debt ‘causes’. Overall, there seems to be less consensus on the 

causes of technical debt. For example, SLR2 is missing causes 

related to the attitudes or process that may allow technical debt to 

go unnoticed. On the other hand, the MLR and SLR1 do not 

consider the technical gap and explicit decisions that cause 

technical debt at all.   

Table 4-Causes of technical debt, synthesized in three secondary 

studies 

MLR [13] SLR1 [19] SLR2 [47] 

Prioritization Project constraints Technical compromise 

Pragmatism Low visibility of debt Environment 

Processes Reckless vs. prudent Technological gap 

Attitudes Deliberate vs. 

inadvertent 

Technical decision 

Ignorance and oversight 

0 10 20 30 40 50

Stability of SUT
Other SUT aspects

Need for regression testing
Test type

Test reuse/repeatability
Test importance

Test oracle
Test stability

Automation (test) tool
Skills level of testers

Other hum. and org. factors
Economic factors

Automatability of testing
Development process

Other factors

Number of  sources

Formal literature

Grey literature



 

With respect to our RQ2 of finding out the benefits of MLRs, it 

appears that in the area of technical debt, there is currently little to 

gain by having MLRs. One cause could be that 57% of the 

sources of the most recent SLR (SLR2) come from Managing 

Technical Debt Workshop, IEEE software, Cutter IT Journal, and 

Agile Conference which are academic publication forums with 

high industry participation. Thus, the industry involvement in 

those forums could simply make MLRs obsolete.   

4.2.4 Summary and synthesis of the three cases 

By synthesis of the above three cases, we discuss the answer to 

RQ2 in these aspects: (1) growth of the interest by academia 

versus industry to different SE topics, (2) usefulness of industry 

viewpoints, and (3) quality of evidence in grey literature 

To assess the growth of the interest by academia versus industry 

for two areas of ManAutoTest and TM/TPI, Figure 4 shows the 

trends of the annual number of sources (formal versus grey 

literature) for their corresponding two MLRs. As we can see, in 

the case of ManAutoTest, in terms of the level of interest, the grey 

literature has somewhat passed the formal literature.  

Figure 4-Trends of the annual number of sources (formal versus grey 

literature) for two MLRs  

Figure 5-A figure adopted from the “Software Creativity 2.0” book by 

Glass and DeMarco [4] 

Also, quite interestingly, the trends in Figure 4 resemble quite 

nicely to an abstract visualization of the relationship of “Theory 

versus practice” from the “Software Creativity 2.0” book by Glass 

and DeMarco [4], as shown in Figure 5. This seems to denote that 

sometimes the industry takes over academia in a certain field and 

then academic ‘catches up’ and vice versa. Thus, close linkage 

between the two ‘camps’ is indeed important and conducting 

MLRs is a good constructive effort in that direction. 

5. DISCUSSIONS

5.1 Implications, recommendations, and open 

issues 

Although our results are not comprehensive, we believe that our 

initial effort raises the need (awareness) for (more) MLRs in SE. 

While many researchers conduct empirical studies in the form of 

opinion surveys and semi-structured interviews to gather voice of 

practitioners, we believe that a vast knowledge base of public is 

already available online and can be, quite conveniently, analyzed 

and synthesized by SE researchers without investing major time 

and effort in conducting opinion surveys, as we conducted for the 

two MLRs (ManAutoTest and TM/TPI).  

Nursing literature suggests a rubric of six element when grey 

literature should be included in their area, see Table 5. We claim 

that for any SE area, there would be at least one ‘Yes’ in this 

rubric! The importance of context (the 6th element in the rubric) 

has been extensively been discussed in the SE literature, e.g., [48, 

49]. We think that SE is still hampered by the low volume and 

quality of evidence (elements #4 and 5). Additionally, many of 

our interventions are complex with complex outcomes (elements 

#1 and 2) as in addition to the technical challenges we often 

simultaneously face challenges relating to human factors, 

economics, and management. 

Table 5- A rubric to aid decision making on whether to include grey 

literature in state-of-the-evidence reviews (taken from [9]) 

Simultaneously, we agree there are problems in working with and 

including sources from the grey literature. We found that source 

of evidence in grey literature was often opinion or experience 

based rather than relying on systematic data collection and 

analysis as done in scientific papers. Other authors have 

recognized similar difficulties, e.g., [13]: “there are apparent 

issues of reliability and validity associated with these writings due 

to their diversity”. 

Due to potential value and the problems related to grey literature, 

the authors are planning to prepare a set of systematic guidelines 

for conducting MLRs in SE based on our own experiences and by 

adopting guidelines of MLRs in other areas, e.g., education [5] 

and nursing [9]. 

5.2 Limitations and threats to validity 

We discuss below some of the potential threats to the validity of 

our study and steps we have taken to minimize or mitigate them. 

The threats are discussed in the context of the four types of threats 

to validity based on a standard checklist for validity threats 

presented in [50]. 

Internal validity: Internal validity is a property of scientific studies 

which reflects the extent to which a causal conclusion based on a 

study and the extracted data is warranted [50]. A threat to internal 

validity in this study lies in the selection bias (i.e., randomness of 

the SLR studies included in our pool of objects under study). We 



 

did a random sampling for them and, thus, we believe we have 

minimized the internal validity. 

Construct validity: Construct validity is concerned with the extent 

to which the objects of study truly represents theory behind the 

study [50]. Our two research questions and the data to address 

them were carefully selected and discussed among the three 

researchers to investigate the need for (more) MLRs in SE. 

Conclusion validity: Conclusion validity of a study deals with 

whether correct conclusions are reached through rigorous and 

repeatable treatment [50]. To guarantee conclusion validity to a 

reasonable extent, we investigated three cases for each RQ and 

performed a synthesis for each subsequently. 

External validity: External validity is concerned with the extent to 

which the results of this study can be generalized [50]. To answer 

the RQs, we selected different topics from SE to support 

generalization of our discussions to the whole field of SE to a 

reasonable extent. 

6. CONCLUSIONS AND FUTURE WORKS
As discussed in this paper, for a practical (practitioner-oriented) 

field such as SE, synthesizing and combing both the state-of-the 

art and –practice is very important. A Multivocal Literature 

Review (MLR) is a systematic approach to do so. However, only 

a few MLRs have been published in SE so far. To address that 

issue, this paper raised the need (awareness) for (more) MLRs in 

SE. Our future work directions include the followings: (1) 

developing guidelines for conducting MLRs in SE, (2) conducting 

more MLRs, and (3) assessing the industrial usefulness of MLRs 

by asking our industry partners to read and evaluate them. 
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