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This column provides a brief 
primer for educators and 

students on the process of 
developing a protocol as part of 
planning a multivocal literature 
review (MLR) [15]. It arises from 
reflections on supervising doctoral 
and postgraduate studies in 
contemporary computer science 
(CS) and software engineering 
(SE) topics. CS and SE research 
demands that we help students 
demonstrate a strong grounding 
in what Brinberg and McGrath 
have termed the “substantive 
domain” of large systems and 
software engineering practice [3]. 
One strategy for developing this 
awareness involves conducting a 
literature review to build a solid 
awareness of current academic 
literature on the topic. Various 
forms of systematic literature 
review have been advocated in 
the SE discipline by Kitchenham 
and colleagues [20] in driving a 
movement toward rigorous forms 
of “evidence-based software 
engineering” [12]. Contrasting 
with the postgraduate focus of 
this column, I have previously 
written on the merits of systematic 
literature reviews, as one option, 
for undergraduate computing 
students undertaking research as 
part of capstone projects [9]. When 
adopting systematic strategies for 
the chosen research inquiry, they 
typically might include:

•  �Systematic Mapping Studies  
[19, 25] 

•  �Systematic Literature Reviews  
[20][6] 

•  �Meta-Reviews or Tertiary studies  
[4,30]

Varela-Vaca and colleagues [29], and 
a review of DevSecOps, (with an ac-
companying protocol), exemplified in 
the doctoral work of Zhao [32]. MLRs 
may be preceded by a multivocal lit-
erature mapping study (MLM) [15,14], 
“to classify the body of knowledge 
in a specific area ... and extended by 
follow-up studies” to an MLR which 
may conduct a further in-depth analy-
sis on a given subject. Such MLR and 
MLM reviews will include evidence 
drawn from ‘white literature’ (WL), 
traditional peer-reviewed academic 
sources, and ‘grey literature’ (GL), 
sources that may not have been peer 
reviewed but still have some standing 
or useful insights to add. Garousi and 
colleagues have observed “Our key 
findings indicated that (1) GL can give 
substantial benefits in certain areas 

Within those strategies, 
searches may include snowballing 
approaches [31].

As the title suggests, MLRs add 
to these strategies for systematic re-
views as they seek to listen to and re-
port the voices from a diverse set of 
actors and sources. These encompass 
academic and contemporary indus-
try perspectives and are driven by 
the need to better capture the state 
of the art in contemporary CS and SE 
practice. Clearly this has led to this in-
creased interest in the practitioners’ 
voices. In retaining a commitment 
to a rigorous and evidence-based 
approach, scholars such as Garousi 
have developed a set of guidelines 
to rigorously conduct MLRs [15,16]. 
An example can be seen in the re-
view of smart contract languages by 
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constructive dialogues between stu-
dents and supervisors to take place 
during regular supervision meetings, 
and a transparent audit trail to result 
in evidencing the research undertak-
en. In an era when ‘AI slop’ predomi-
nates and repositories such as arXiv 
has ceased to accept review articles 
[5], a concrete mechanism to sup-
port “ethical learning” [8] and avoid-
ing “cognitive offloading” [8, 22,23], 
thereby diminishing learning by the 
student, is crucial. The ability for stu-
dent and supervisor to dialogue over 
the protocol, as it iterates through its 
development, engages students in 
a more active and transparent form 
of learning rather than simply ask-
ing a chatbot to generate the review. 
Chatbot-generated research reports 
are mysterious for both the student 
and the supervisor and are not con-
ducive to “ethical learning” [8].  

Table 2 offers an overview of the 
steps to be completed in producing 
a solid protocol and subsequent 

reporting standard lists information 
about the systematic review protocol 
as an "essential element" [24] in Item 
24 of the standard. Other guidelines, 
such as The Cochrane Handbook, list 
registering and completing a proto-
col as one of the important steps to 
a successful systematic review [11].  

In the CS and SE disciplines, pro-
tocols are more variably reported, 
sometimes made available as techni-
cal reports through research reposi-
tories in university departments or 
research centers [2, 6], or as supple-
mentary open science materials for 
published journal articles [32], and 
in one case as a preprint in arXiv [1].  
Some selected examples of avail-
able protocols for reference are giv-
en in Table 1.

For students and supervisors em-
barking on some form of system-
atic review, the value of a protocol 
cannot be understated. It not only 
serves as a guide to the process but 
enables progress to be assessed, 

of SE and (2) that the inclusion of GL 
brings forward certain challenges as 
evidence in them is often experience 
and opinion based” [15]. They further 
advise that omitting the grey literature 
sources may miss critical information 
that could have a profound impact 
on steering research directions and 
limit access to deep expertise held 
by practitioners (e.g., in areas such 
as test automation). As a further strat-
egy for identifying relevant sources, 
Varela-Vaca and colleagues have rec-
ommended snowballing [15, 31] as 
one way to identify such grey litera-
ture sources from trawling through 
the citation lists provided in the ‘white 
literature’ sources [29].  

Prior to commencing a systematic 
or multivocal literature review, it is 
recommended practice, consistent 
with the tenets of evidence-based 
software engineering [12], to create 
an accompanying “protocol” [13]. 
The protocol aims to guide the pro-
cess of conducting the review and 
to transparently evidence the quality 
of the methodology while revealing 
the details of the project undertaken. 
This is helpful for those reviewing 
the study or seeking subsequently to 
replicate the findings. 

Originating with evidence-based 
health care researchers, the pre-
ferred reporting items for systematic 
reviews and meta-analyses (PRISMA) 

Table 1. Selected examples of Systematic Review Protocols.

Title Author(s) Year Type of 
Review Source

Protocol for Challenges and Recommendations for the 
Design and Conduct of Global Software Engineering 
Courses: A Systematic Review [(ITiCSE Working Group 
One: Technical Report No. Lero_TR_2015_01)]. 

Beecham, S., 
Clear, T.,  
Barr, J., &  
Noll, J.

2015 SLR Lero Repository

https://lero.ie/sites/default/files/Protocol-
Teaching_GSDSLR.pdf

Identifying the Primary Dimensions of DevSecOps: A 
Multi-vocal Literature Review - Protocol

Zhao, X.,  
Clear, T., &  
Lal, R.

2024 MLR Zenodo Dataset link:

https://doi.org/10.5281/zenodo.7959584

Protocol for a systematic literature review of 
motivation in software engineering. 

Beecham, S., 
Baddoo, N., 
Hall, T., 
Robinson, H., 
& Sharp, H.

2006 SLR University of Hertfordshire 

https://uhra.herts.ac.uk/id/eprint/12247/1/S73.pdf 

Requirements engineering in global scaled agile 
software development environment: a multi-vocal 
literature review protocol.

Antil, P. 2020 MLR arXiv preprint arXiv:2004.12647

The ability for student and supervisor to dialogue over the 
protocol, as it iterates through its development, engages 
students in a more active and transparent form of learning rather 
than simply asking a chatbot to generate the review
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of a data-extraction form is provided 
in Figure 2 to illustrate just one el-
ement of the protocol produced).  
The student should now be ready to 
engage in the review proper with a 
clear sense of direction and through 
that growing confidence be better 
motivated to undertake the work in-
dependently. The goal is to prevent 
students (out of confusion) needing 
to grasp for the nearest AI tool to 
make deceptively plausible sense of 
the process and desired outcome. 

Therefore, what is advocated 
here is a dialogic process of learn-
ing through a co-design approach 
between student and supervisor in 
developing a protocol, conducting 

(for students) of coming to grips 
with the research process involved 
in planning the conduct of a system-
atic review and for evidencing their 
thought process. This in turn creates 
opportunities for the supervisor to 
critique drafts and help improve the 
focus and design of the study, thus 
building confidence in the student’s 
grasp of the goals, the artifacts to be 
created as a systematic review un-
folds, and the stages in the planned 
research process. 

Having jointly worked through the 
process of developing a protocol for 
the research project, confidence in 
the student’s understanding of what 
is involved then grows. (An example 

conduct and reporting of the 
systematic review. More in-depth 
analysis of what each step of the 
process involves can be found in 
other sources [13,15, 32].

Table 2 has suggested a straight-
forward and sequential set of steps. 
Yet Felizardo unpacks the iterative 
nature of protocol development, 
demonstrating despite apparently 
linear travel in a figure that has ana-
lyzed the degree of iteration that 
may evolve as each step of a system-
atic review is planned and the proto-
col extends [13]. An adapted version 
of that figure, showing the degree of 
evolution as the protocol develops, 
is presented here as Figure 1. The it-
erations can be further facilitated by 
a “pilot test” of the prepared draft 
protocol using a small sample of 
studies, in effect conducting a ‘mini 
SLR’ from which refinements to the 
protocol may be added. In a sense, 
the pilot study/test could be con-
sidered a critical further step in the 
protocol development—depicted as 
step P8 in Table 2 and as a column in 
Figure 1. 

In reflecting on the process of 
developing a protocol for a system-
atic review, da Silva Júnior [10] and 
Felizardo [13] have distinguished 
the steps in the process as being 
essentially creative or mechanical. 
It is self-evident that these creative 
steps should not be fully automated 
if learning ethically (with or without 
AI) is the aim [8] and for educators 
to behave professionally consistent 
with the ACM codes of ethics [17,18]. 
“Ethical learning” [8] with AI has ar-
guably been overlooked in Sami 
[26] and Scherbakov [27], who focus 
more on how AI might be used to 
automate the process and in gener-
ating the product of the review. From 
both student and supervisor points 
of view, the need to engage in cre-
ative thinking when developing the 
protocol provides the best opportu-
nity for dialogue over the purpose 
and focus of the systematic review. 
This dialogue serves the purpose 

Table 2. Systematic Review Steps and Activities

Protocol 
Creation 

Steps 
Activity

Review 
Conduct 

Steps
Activity Review 

Reporting Activity

P1 Background and 
Motivation C1 Search and 

Upload R1 Collate the final 
research report

P2 Research Questions C2 Deduplication

P3 Search Strategy C3 Title/Abstract 
Screening

P4 Search Strings C4 Full-text 
Screening

P5 Inclusion/Exclusion 
Criteria C5 Quality 

Assessment

P6 Quality Assessment C6 Data Extraction

P7 Data Extraction 
Form C7 Synthesis

P8 Pilot Study  

Figure 1. Protocol Degree of Evolution (adapted from Felizardo, K.R. et al [13]).
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and collating the results to report 
the review. Protocol development 
can be seen essentially as a creative 
process of progressively revealing 
the methodology design for a sys-
tematic review—both the how and 
the what of the research. Therefore, 
any limited role for AI in assisting 
in the more mechanical steps in the 
process needs to be both agreed 
upon and made transparent [8]. This 
co-design strategy presents a rela-
tional model of conscious research 
ownership and supervision with 
the steps traversed and the results 
reported made transparent to all. 
Developing a protocol for system-
atic reviews in this way is a design 
that promises an active form of ethi-
cal learning between student and 
supervisor.  u
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