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Abstract—Context: Despite being defined during the first
phase of the Systematic Literature Review (SLR) process, the
protocol is usually refined when other phases are performed.
Several researchers have reported their experiences in applying
SLRs in Software Engineering (SE) however, there is still a
lack of studies discussing the iterative nature of the protocol
definition, especially how it should be perceived by researchers
conducting SLRs. Objective: The main goal of this study is to
perform a survey aiming to identify: (i) the perception of SE
researchers related to protocol definition; (ii) the activities of
the review process that typically lead to protocol refinements;
and (iii) which protocol items are refined in those activities.
Method: A survey was performed with 53 SE researchers.
Results: Our results show that: (i) protocol definition and pilot

test are the two activities that most lead to further protocol
refinements; (ii) data extraction form is the most modified
item. Besides that, this study confirmed the iterative nature
of the protocol definition. Conclusions: An iterative pilot test
can facilitate refinements in the protocol.

Keywords-Systematic Literature Review; Systematic Map-
ping Study; Secondary Study; Protocol Definition; Survey.

I. INTRODUCTION

Protocols are essential to ensure high-quality Systematic

Literature Reviews (SLRs). However, defining a protocol

is a complex task. It comprises many aspects, such as:

(i) formulating the Research Questions (RQs); (ii) defining

a search strategy and the sources to find primary studies;

(iii) defining inclusion and exclusion criteria to be used to

select studies; (iv) defining the process to be used to extract,

synthesize, describe, and categorize the selected studies; and

(v) organizing the workload among researchers to extract

data, do quality assessment, etc.

Several studies have reported experiences and lessons

learned from researchers conducting SLRs [1], [2], [3].

However, these studies do not focus on the iterative nature

involved in defining the review protocol.

Protocols are typically documents that are iteratively built,

and they are essential to reduce research bias. For example,

the use of an inclusion criterion avoids the selection of stud-

ies due to any individual preferences. Therefore, elaborating

and refining protocols is an important step in increasing the

review process quality. Kitchenham and Charters [4] recog-

nize that the review process is iterative and typically requires

revisions. In particular, conducting subsequent phases can

result in protocol refinements. As pointed out by Staples

and Niazi [5], refinements to the protocol are inevitable. For

example, the construction of the search string is not a linear

process; indeed, it is a time-consuming and error-prone

activity [6], and it implies a continuous refinement process.

Another example is that new candidate keywords typically

emerge during the selection activity, and it is essential to

refine the search string considering new terms and their

synonyms.

The main contribution of this paper is to clearly identify

activities that drive most of the protocol changes during

conduction of SLRs, providing researchers with results that

can better inform the planning and execution of SLRs

in SE. This paper does provide an insight to the actual

incremental process of conducting an SLR, that may serve

as a practical help for researchers conducting their reviews,

specially for novice researchers, conducting the first SLR.

Some of the questions we aim to answer in this paper are: (i)

Which protocol refinements in SLRs have been conducted

by researchers with different experience? (ii) What are the

activities of the SLR process that typically lead to protocol

refinements? and (iii) What are the protocol parts that are

refined as a result of those activities?
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The remainder of the paper is organized as follows.

Section II briefly presents the background related to the

iterative nature of SLRs. Section III presents the survey

and its results, focusing on the protocol items that are

refined while conducting SLRs. Limitations of this work

are also discussed. Finally, Section IV presents our final

considerations.

II. BACKGROUND

Although there are publications defining how to perform

SLRs, such as [1], [4], there is still a need for studies ad-

dressing different aspects of the adoption of SLRs in SE [7].

In particular, the highly iterative nature of the review process

is an aspect that has drawn attention to different researchers

in recent years. Several authors describe an iterative way

to conduct the review process, since many activities are

initiated during the planning phase, but are refined later.

For example, Zhang and Muhammad [8] mentioned that

both study selection and data extraction are done in an

iterative way, especially when novices are involved in the

process. Hassler et al. [9] mentioned that the SLR process

is more iterative than the original definition indicates, with

interactions among all phases of the SLR process. Staples

and Niazi [5], Mian et al. [10], Biolchini et al. [11], and

Riaz et al. [12] claimed the same experiences. In general,

they concluded that the protocol goes through many changes.

It is clear from the above mentioned studies that SLR

protocols undergo changes as the SLR process takes place.

However, what and when is not clear. Moreover, we believe

it would be very helpful to know the relationship between

SLRs process activities and protocol changes. In other

words, which activities drive most of the changes in SLR

protocols?

III. SURVEY ON PROTOCOL REFINEMENTS DURING

SECONDARY STUDIES

We followed the six phases proposed by Kitchenham and

Pfleeger [13] to conduct surveys:

– Phase 1: Setting the objectives – The questions that this

survey intended to answer were set and previously presented

in Section I.

– Phase 2: Designing the survey – As occurs with most

of the surveys in SE [14], our survey is also a cross-sectional

study. Participants were asked about their past experiences

on defining protocols for SLRs.

– Phase 3: Developing the survey instrument (i.e., the

questionnaire) – The survey comprises a questionnaire with

nine questions. The first three questions refer to the partic-

ipants’ profile. The remaining questions refer to the extent

to which the protocol items are refined during the activities

of the review process. The remaining questions are: (i)

Considering the item “motivation for conducting the review”,

what is its refinement degree in the subsequent activities of

the review process? (ii) Considering the item “RQs”, what

is its refinement degree in the subsequent activities of the

review process? (iii) Considering the item “search strategy”,

what is its refinement degree in the subsequent activities

of the review process? (iv) Considering the item “strategy
for identifying the primary studies”, what is its refinement

degree in the subsequent activities of the review process?

(v) Considering the item “quality assessment”, what is its

refinement degree in the subsequent activities of the review

process? and (vi) Considering the item “data extraction
form”, what is its refinement degree in the subsequent

activities of the review process?

The possible choices to these questions vary from “no

refinement” to “very high degree of refinement”, in a scale

based on the Likert Scale method, which is a metric used

in questionnaires such as attitude surveys. The final median

score represents overall level of accomplishment or attitude

toward the subject matter. Moreover, in each question, there

was a space for the respondents to make free comments.

– Phase 4: Evaluating the survey instrument – We

conducted a pre-testing, when we applied the survey to a

smaller sample, intending to identify any problems with

the questionnaire, as well as with the response choices.

The questionnaire was also evaluated by three experienced

researchers in SLRs. They all had participated in at least

five SLRs. After this evaluation, questions were improved

to make them clearer.

– Phase 5: Obtaining valid data – Researchers with

experience in SLRs were invited to answer the survey in the

following ways: (i) a request for participation was sent to the

list of e-mails of members of the Brazilian Computer Society

(SBC

1

), a scientific and educational organization dedicated

to the advancement of Computer Science in Brazil; (ii) a

request was sent to LinkedIn

2

focusing researchers, as well

as PhD and Master’s students in SLRs; and (iii) a direct

request by e-mail was sent to researchers known by the

authors. At the end, 53 SE researchers answered our survey

3

.

– Phase 6: Analyzing the data – The answers were stored

directly after they had been submitted by the participants.

Moreover, after a thorough analysis, we partitioned the

participants into three sub-groups to better analyze whether

the level of experience changes the way that researchers

perceive the refinements. The groups were: Group 1 (G1):

participants that had conducted one and two SLRs; Group

2 (G2) – participants that had conducted three and four

SLRs; and Group 3 (G3) – participants that had conducted

five or more reviews. G1 was composed of 28 participants,

G2 by 13, and G3 by 12. This partitioning was useful for

evaluating the responses by level of participants’ experience

1

http://www.sbc.org.br/en/ – SBC has approximately 4.000 members,
including university professors, students, and professionals in Computer
Science. It has also about 230 universities, research centers, companies,
and business associations as members or institutional subscribers.

2

https://goo.gl/6oatqj

3

https://goo.gl/HfesVl



Figure 1. Refinements of protocol items in SLRs.

in conducting SLRs. A total of 19 participants (35.8%) wrote

free comments and all these comments also were analyzed.

A. Survey data analysis
As mentioned before, 53 participants completed the ques-

tionnaire, 36 were researchers and 17 were graduate students

– Master or PhD degrees. A total of 174 SLRs were

conducted by the 53 participants. A total of 52.8% of the

participants took part in one or two studies, 24.5% took

part in three or four studies, and 22.6% took part in five

or more studies. Figure 1 shows a survey results overview.

In this figure, the five different format of the squares

represent the degree of refinement to which a protocol item

is subjected as a result of executing the corresponding review

process activity. The refinement degree scale varies from “no

refinement” (represented by a white square) to “very high

degree of refinement” (represented by a Black square with

a dash in the middle).

As expected, the survey outcomes reveal that most of the

changes occur during the protocol definition and pilot test
activities. The pilot test verifies the feasibility of implement-

ing the SLR, and any further refinements that are needed.

Our finding is consistent with that of Imtiaz et al. [3] and

Brereton et al. [15] that agree that the most difficult phase of

the review process is the planning. Most of protocol items

are moderately refined during the planning phase, except

RQs and motivation for conducting the review items. RQs are

the most refined (high degree of refinement) protocol item

during this phase. Motivation for conducting the review, in

turn, has a low degree of refinement during pilot test.
During the conduct phase, refinements continue to occur,

but to a lesser extent. The strategy for identification of pri-
mary studies is the most refined (high degree of refinement)

protocol item during the study selection activity. Similarly,

data extraction form is the most refined (high degree of

refinement) protocol item during the data extraction activity.

Quality assessment criteria is moderately refined during

quality assessment. The motivation for conducting the review
protocol item is not refined after the study searching activity.

In the following six subsections, we discuss in detail the

survey results concerning to what extent and how the main

protocol items are refined during the review process.

1) Motivation for conducting the review: The first item

to be defined in a review protocol should be motivation
for conducting the review. The motivation should address

the importance of conducting the SLR, including the review

goals, and a discussion of the importance of the topic being

reviewed.

– General survey results: As Figure 1 shows, the motiva-
tion for conducting the review tends to be relatively well-

defined in the planning phase. It is possible to observe that

it is slightly refined during the later phases of the review

process. In fact, there should be no major changes in the

motivation, since the goal of the SLR should be clear and

discernible since the beginning of the review process. As

pointed out by the participants in the survey, minor changes

typically occur along the review process to improve the

scope and to detail the research goals.

– Survey results by level of experience: Figure 2

shows the participants’ opinions divided into the three

aforementioned groups (G1, G2, and G3). With an objective

to facilitate comparisons, we added a line in this figure

(labeled as “All”) presenting the overall opinion of the 53

respondents. As Figure 2 shows, on the one hand, regardless

of the experience level in conducting SLRs, participants of

the three groups agree that refinements to the motivation

for conducting the review are concentrated in the planning

phase and they decrease with the review process. On the

other hand, more experienced participants (in particular

from G3) perceive that the motivation for the review can

suffer small refinements during the activities ahead.

2) Research questions: RQs define what reviewers want

to know about a given research topic. They are the heart of

an SLR, since they guide it.

– General survey results: As expected (see Figure 1),



Figure 2. Refinement degree in the motivation for conducting the review item – Level of experience versus degree of refinement.

Figure 3. Refinement degree in research question(s) item – Level of experience versus degree of refinement.

RQs are strongly refined (high and moderate degree of

refinement) during the planning phase. Moreover, RQs con-

tinue to be refined in a greater extent during the conduct

phase, mainly in the searching and selection activities. One

participant said that in pilot test and also study searching,

it is possible to find some studies pointing out an inter-

esting aspect that should be investigated, leading to new

RQs. A second participant said that during study selection,

researchers should check if the selected studies are able to

answer the RQs. Finally, some participants said that they

could adapt the RQs, after realizing what can and cannot be

answered with the obtained data.

– Survey results by level of experience: Figure 3 shows

the three groups agreeing that refinements in the RQs are

mainly concentrated in the planning phase, but that they are

also frequent in the conduct phase. Considering the central

tendency (median) of the answers from the three groups,

the participants agree on the same degree of refinement

of the RQs during pilot test, quality assessment, and data
extraction activities. There is no consensus among groups

with respect to the degree of refinement of the RQs during

study searching and study selection.

3) Search strategy: A search strategy looks for as many

primary studies related to the RQs as possible.

– General survey results: As Figure 1 shows, refinements

in the search strategy are greater during the protocol def-

inition, pilot test and study searching and study selection,

since these activities put the search strategy into practice. In

particular, during the pilot test, the search string is submitted

to part of the selected databases (typically one of them), and

the results are checked against a set of relevant studies (the

control group), typically suggested by experts. If the studies

of the control group are not retrieved, the string needs to

be calibrated (adjusted) or new databases need to be added

to guarantee that at least these studies are retrieved. In this

sense, the coverage of the control group is decisive for the

definition of the search strategy.

One participant said that during the pilot test, new terms

can be added or removed in the search string to avoid noise

in the outcomes. There are many other potential causes

for refinements in the search strategy. Corroborating our

results, a participant said that protocol reviewers should

identify the lack of any relevant term or database. Changes

in the RQs can also lead to changes in the search strategy.

Refinements still keep continuing during study searching and

study selection, as presented in Figure 1.

– Survey results by level of experience: As shown

in Figure 4 participants of groups G1 and G2 agree

that refinements in the search strategy continue to be

performed during the conduct phase (i.e., during the

studies searching and studies selection). This result is in

accordance with the overall results (Figure 1). Participants

of G3 perceive these refinements at a lower intensity level.



Figure 4. Refinement degree in search strategy item – Level of experience versus degree of refinement.

One plausible explanation for this difference of perception

could be the high level of experience of researchers of

G3 in both the topic being investigated and the review

methodology, and this experience can lead to a low degree

of refinement of the search strategy. Considering the

central tendency (median) of answers of the three groups,

participants share the opinion that the degree of refinement

of search strategy is moderate during the protocol definition
and that there is no refinement in the data extraction activity.

4) Strategy for identification of primary studies: The

set of inclusion and exclusion criteria are written during the

planning phase. However, the study selection activity is done

in an iterative way [7] and this may even lead to refinements

of the inclusion and exclusion criteria.

– General survey results: It is possible to observe in

Figure 1 that the degree of refinement in the strategy for
identification of primary studies item considerably increases

during the study selection, since the clarity and reliability of

the selection criteria are tested in this activity. Confirming

this result, one participant stated that during the study
selection, the inclusion/exclusion criteria were reformulated

for clarity purposes.

– Survey results by level of experience: Regardless of

the participants’ experience, they all agree that the degree

of refinement of the strategy for identification for primary
studies item during the activities that compose the planning

phase (i.e., protocol definition and pilot study) is moderate

(see Figure 5, columns 3 and 4). It is intensified in studies
selection during the conduct phase, since this activity

puts the selection criteria and procedures into practice.

Considering the central tendency (median) of answers of

the three groups, participants share the opinion that the

degree of refinement of the strategy for identifying for
primary studies is low during the quality assessment and

data extraction.

5) Quality assessment criteria: Hassler et al. [9] discuss

that one of the most challenging issues in SLR is the quality

assessment that, although difficult, it is feasible to apply it

assessment in SLRs.

– General survey results: It is possible to observe in

Figure 1 that the quality assessment criteria item has a

reduced refinement throughout the activities of the conduct

phase, except for the quality assessment activity, since these

criteria are strongly used during this activity. The use of

checklists is likely to improve the quality of SLRs. On this

issue, one participant mentioned that there is no consensus

among researchers regarding what quality criteria (check-

lists) should be used in SE. During the quality assessment
activity, feedback from reviewers can help to refine the items

of the checklist.

– Survey results by level of experience: As shown

Figure 6, the degree of refinement of quality assessment
range from no refinement to moderate. There is no high

or very high degree of refinement in activities of the

SLR process. The three groups agree that the degree

of refinement of quality assessment is low during the

studies selection and it is moderate during the quality
assessment. The degree of refinement increases one degree

after the studies selection. For example, considering

the median, participants of G1 classified the degree of

refinement as low during the studies selection and as

moderate during the quality assessment (low to moderate –

one degree more), since this activity puts checklists into use.

6) Data extraction form: Similarly to the study selection,

data extraction is also performed in an iterative way [7],

leading to refinements of the data extraction form, which

is designed to collect all information needed to address the

RQs.

– General survey results: It is possible to observe in Figure

1 that the data extraction form has a reduced refinement

throughout the activities of conduct phase, except for data
extraction activity. This can be explained as during the read-

ing of the full text of the studies, additional data extraction

fields may be necessary and thus could be considered in a

reviewed version of the data extraction form. Some partic-

ipants expressed the belief that during the data extraction
activity, ideas often emerge showing how to structure the



Figure 5. Refinement degree in strategy for identifying the primary studies item – Level of experience versus degree of refinement.

Figure 6. Refinement degree in quality assessment item – Level of experience versus degree of refinement.

Figure 7. Refinement degree in data extraction form item – Level of experience versus degree of refinement.

extraction form in a better way.

– Survey results by level of experience: Corroborating

with the overall results (Figure 1), the degree of refinement

increases during the data extraction activity. Considering

the median, participants of G1 and G2 argue that there is

a moderate refinement during the studies selection (Figure

7). A possible explanation is that during the reading of

the full text, there is the possibility in identifying new

features to be extracted. There is a consensus that during the

protocol definition, the degree of refinement is moderate and

that during the quality assessment, the degree is low. One

participant mentioned that only during the studies selection
it was perceived that data extraction form did not contain

all data needed to answer the RQs.

B. Discussion

Traditionally, SLR protocol is firstly prepared and re-

searchers take a small sample of studies (e.g. studies returned

from a unique database) and use them to pilot the protocol.

We can rename the pilot test as “mini SLR”. Insights through

the pilot test may be used to modify protocol items. In fact,

pilot test provides the opportunity to deal with problems and

make refinements. Refinements are essential to ensure good

protocols.

Our results show that the greatest protocol refinements

occur during the protocol definition and pilot test. Based

on our results we advocate that an iterative pilot test could



be beneficial to refine a protocol because in each iteration,

there is a progressive gain in expertise. In summary, the

SLRs process should be composed of n “mini SLR”. In our

opinion, the main advantage of an iterative approach is the

refinement opportunity. Completeness and repeatability are

the two main qualities required from an SLR [16] and to

achieve both qualities, iterations (refinements) are highly

recommended [17]. Figure 8 illustrates an example of a

“mini SLR” iteration.

Figure 8. “Mini SLR” iteration.

The first iteration (“mini SLR – 1”) could begin with

the elaboration of a preliminary protocol. This prelimi-

nary protocol should contain the protocol items defined

in Kitchenham’s guidelines [4]. In order to facilitate the

elaboration of the preliminary protocol, we recommend

to: (1) reuse parts of protocols of published SLRs in the

same domain of one’s interest; (2) consult complementary

guidelines to complete protocol items; for example, the set

of databases. As recommended by Kitchenham and Brereton

[1] and Dybå et al. [18], the use of IEEE and ACM as

well as two indexing databases (e.g., Inspec/Compendex and

Scopus) is sufficient to search evidences in SLRs; and (3)

start the definition of exclusion criteria using a set of general

criteria, such as, “the study does not have a summary”; “the

study is not a primary study”; “it is not possible to have

access to the study”; among others.

As illustrated in Figure 8, in each “mini SLR” iteration,

researchers refine protocol items. Based on our results, the

study selection activity can lead to RQs refinements. Only

after reading studies, it is possible to verify which RQs can

and cannot be answered. Moreover, new RQs can emerge.

During the study searching activity, researchers can note

the need of new keywords or terms to the search string

or even removal of some of them and also inclusion of

new studies into the control group. Inclusion/exclusion of

quality checklist items can be checked during the quality
assessment activity. Similarly, inclusion/exclusion of data
extraction items can be checked during the data extraction
activity. Moreover, there is an amount of implicit knowledge

(that we refer to as “global scenario”) acquired from primary

studies usually found in each iteration. Interesting to say

that this global scenario contains knowledge from included

studies, which and why studies were excluded, as well as

the entire process and tasks by which the iteration was

carried out. This global scenario can ground all tasks that

are conducted during the iteration.

We can affirm that the data extraction form is the most

modified item. If too much data is extracted, it is a waste

of effort and time, on the other hand, if too little data

is extracted, revisiting studies for more data is necessary,

therefore, it is also waste of effort and time. The main data

that should be collected include the title, authors, publication

year, reviewer identification (if more than one), reference

type, and aim of the studies. Other specific data can be se-

lected by analyzing each RQ and identifying data that should

be extracted from primary studies to answer these questions.

It is important to mention that some refinements may require

running again activities that were already completed to avoid

that the answer to one question would influence the next

question’s answer. For example, if the data extraction form

is refined during the second iteration, and any data that have

already been extracted from the first set of studies, it might

require to re-extract data from these studies. In these cases,

an iterative SLR process could be also beneficial, because

most of the refinements are made in the first iterations and

the trend is that refinements decrease as iterations increase.

Consequently, less rework will be generated, since in the first

iterations less searches have been carried out, less studies

have been analyzed, etc.

A difficulty during the iterations is how to merge data

extracted from new studies into the set of data extracted in

the previous iterations. This merging must be properly done

to further carry out the data synthesis and result report. One

possibility to outcome this difficulty is to store previous

data in a standardized format, e.g., tables in spreadsheet

programs. Besides supporting data merging, tables also

make logical trends easier for readers to follow and are

the simplest type of data presentation. Tables also make

it possible to combine key findings from different tables,

enabling quantitative analysis and creating more complete

and useful data synthesis.

For this study, we considered the following threats to

validity: (i) the questionnaire construction: this is related

to our ability to create questions that reflect the issue to

be researched. To mitigate this threat, we created questions

containing words that do not influence the way participants

think about the issue. We also sorted the questions to

avoid that the answer to one question does not influence

on the next. Besides multi-choice questions, we encouraged

participants to share their experiences in free comments; (ii)

the participants’ responses: the survey was conducted as a

post-mortem analysis, making participants reflect upon their

past SLRs efforts. It is not possible to ensure how well they

remember exactly when and how the review protocols were



changed. We believe that the participants responded their

best their memories allowed.

IV. CONCLUSIONS

The protocol is an important element of an SLR and needs

to be carefully prepared and documented to achieve reliable

results and further update such study.

In this scenario, the main contribution of this work

was a survey answered by different researchers, and their

opinions offered us an opportunity to better understand how

the creation of the protocol has been performed. Results

provided important evidence about which phases and ac-

tivities cause more refinements in protocols. We identified

that the activities that most lead to further refinements are

protocol definition and pilot test. We also noted that the

data extraction form is the most modified item. We argue

that piloting the protocol is an important activity, since it

gives to reviewers the opportunity to refine their protocols.

Our results confirm that the protocol is in fact iteratively

defined, and this iteration is perceived in a similar way by

researchers with different levels of experience in SLR. We

can affirm that iterations are unavoidable; a good quality

SLR could only be obtained from iterations in the process

and in the protocol definition.

As future work we intend to investigate if there is an

association between protocol complexity (higher numbers

of procedures, criteria and reviewers, large-scope, etc) and

the number of refinements.
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