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ABSTRACT

Research processes involve gathering and understanding previous work, including
finding existing literature, reading, annotating, collecting and, finally, synthesizing
summaries as literature surveys and related work sections. Although much work
has been devoted to understanding how people find and retrieve previous work and
how people use existing reference managers, in this paper we consider the processes
involving research of previous literature in a broader context, looking at how the
found sources and references are incorporated into the process of writing new papers
and reports.

We propose an activity model (RaMSeS) for the general process of research with
academic sources; from paper search to the writing of text that incorporates previ-
ous work citations. We used this model to design a survey that investigates current
practices by early career researchers. Through the survey, we were able to classify
early career researchers into three coarse groups: casual collection managers (who use
reference management systems less and tend not to revisit their collections), tradi-
tional document managers (who tend to take comprehensive notes but use multiple
systems to manage information), and digitally-savvy collection managers (who are
more interested in organizing and categorizing their document collections). We also
learned about the ways in which participants use their source collections for writ-
ing, refreshing their knowledge, and recognizing patterns in the literature. We also
conducted an evaluation study with experts in the field of library sciences to under-
stand the applicability of our proposed model (RaMSeS) to assist in the teaching and
explanation of the entire process of collecting and curating bibliographies for early
career researchers. We provide a thorough thematic analysis of the interviews that
we conducted with the experts who overall, found the RaMSeS model useful and pro-
vided insightful feedback on how it can be applied to the entire research process. Our
findings can support the development of tools that further support the later parts of
the research process when existing literature is re-read and analyzed to become part

of new research documents.
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Chapter 1
Introduction

Academic researchers are often engaged in the task of managing large-scale document
collections. These collections, encompassing an array of scholarly articles and research
papers, serve as a foundation for conducting literature reviews, generating new ideas,
and crafting high-quality academic reports and papers. Given the importance of such
collections, extant work has reported on the process of organizing large-scale aca-
demic information collection [52, 71, 60, 15]. However, such work has mostly focused
on Reference Management Systems (RMS) and researchers’ habits and preferences
when using such systems [65]. Although important, this offers only a limited view of
a process of research that includes other additional activities that go beyond just col-
lecting references. For example, researchers often engage in reviewing previously read
work (revisiting), organizing and classifying existing work, and using the reference
database itself to compose the final documents (e.g., a related work section). Proske
et. al. [54] highlight that most work focuses on just the process of building collections
and not enough on how these collections are used, and especially re-used. In addition,
current work often includes only participants from a single institution [49, 58].
Existing work that deals with understanding researchers’ reference management
has mostly focused on specific tool usage and specific methodology usage. However,
our focus is on describing the reference management process, encompassing the entire
research journey from the early stages of background knowledge acquisition to the
final report writing. To describe this comprehensive research process, we devised the
Researcher’s Management of Search and Storage (RaMSeS) model, which attempts
to simulate the entire academic research process in traditional academic settings.
Unlike previous works that concentrated on individual aspects of the research process,

RaMSeS offers a detailed framework for managing search and storage activities across



all stages. This model not only provides a structured approach to understanding the
research process but also holds potential as an educational aid for guiding early-career
researchers. Using RaMSeS as our foundation, we designed and conducted two studies
to validate and explore current research practices.

In this thesis, we first described our Researcher’s Management of Search and Stor-
age (RaMSeS) model. Using the model, we then designed a survey study to capture
the current practices of early career researchers. The survey study was not focused
on evaluating RMS but on understanding and describing the entire research journey.
The results of the survey encouraged us to validate the proposed model, leading to
the design of the interview study. For coherence, the thesis is organized to first in-
troduce the model, followed by its validation, and finally, the survey findings. It is
important to note that our study is specifically focused on traditional academic re-
search contexts and researchers who use these systems for organizing and referencing
academic papers. Consequently, our findings may not fully address research method-
ologies outside of traditional literature-based approaches, such as community-based
research or indigenous ways of learning.

In the interview study, we recruited experts in managing research literature pro-
cesses to validate the RaMSeS model of information seeking behaviour. We aimed to
gain a clearer understanding of the information seeking process, particularly litera-
ture review building and seeking out research materials. This study involved semi-
structured interviews to provide a more granular understanding of the research process
as conducted by early career researchers. Through this qualitative approach, we re-
fined our initial characterizations to enhance the practical relevance of our findings,
enabling a more effective support framework for managing academic literature.

The research questions of the interview study, inquire about the effectiveness of
our proposed RaMSeS model. The research questions were built on the insights
gathered from our survey study and focused on validating the RaMSeS model and
understanding its effectiveness in teaching research methodology. Specifically, the
questions addressed whether the RaMSeS model comprehensively represents the key
activities and sequences undertaken by literature reviewers in academic research, to
what extent experts in research literature processes find the RaMSeS model useful,
and what are the primary limitations or missing aspects of the model. Interview data
analysis shows that participants viewed the RaMSeS model as a comprehensive and
flexible representation for describing literature review process, effectively mirroring

academic literature management methodologies. The RaMSeS model was also seen as



a valuable tool for teaching research methodology, particularly for librarians who as-
sist students with research. However, participants noted several limitations, including
the need for a clearer presentation of the model to enhance its understandability.

In our survey study, we aimed to enhance current insights into the utilization of
RMS by expanding the scope of analysis to encompass the broader domain of compos-
ing documents reliant on references. Additionally, we sought to increase geographical
diversity in our sample by deploying an online survey to crowd-source participants
from around the world. Our approach was guided by the RaMSeS model, which out-
lines the entire process of managing academic document collections as part of creating
academic documents. The RaMSeS model facilitates the identification and specifica-
tion of distinct activities constituting the entire process, as our focus extends beyond
just the use of RMS. Furthermore, it furnishes a valuable lexicon for formulating
the questions for our survey study, thereby enabling an exploration into the research
practices of early career researchers.

In the survey, we targeted graduate students, postdoctoral researchers, and faculty
members to capture their research material collection and curation habits and the
challenges they face in their respective research processes. The research questions of
the survey study inquired about habits such as whether researchers read individual
articles before collecting them, how and when they take notes or summarize, and
how they revise their collections. We also examine the extent to which existing tools
(e.g., RMS like Zotero, PDF files, pen and paper, etc.) support researchers in these
tasks. The findings derived from the hundred responses to the online questionnaire
can help in understanding early career academic researchers reading and note-taking
habits and research collection management approaches. Given the complexity of the
data gathered, we utilized unsupervised clustering to create coarse groupings of the
participants that provided insights into their research process. We provided a detailed
description of these groupings in the survey study chapter 5.

The main contributions of this work are:

e Researcher’s Management of Search and Storage (RaMSeS): A model to il-
lustrate the researchers’ journey from information seeking/synthesis to final

report/result writing.

e Validation of the RaMSeS Model: We recruited five experts in managing re-
search literature processes who recognized RaMSeS as a comprehensive frame-

work for describing literature review process. They also mentioned that the



RaMSeS model may serve as a valuable tool for teaching academic research

methodology.

e Results from an online survey with one hundred early career academic re-
searchers to capture their research material collection and curation habits and

the challenges they face in their respective research processes.

e Discussion and identification of research directions and challenges for academic

document collection creation and curation.

1.1 Motivation

The motivation behind this investigation stems from the realization of how impor-
tant effective handling of scholarly sources is to the process of scholarly writing and
research. Effective source management is crucial because it builds on existing knowl-
edge, ensures accurate citation, and prevents plagiarism upholds the integrity and
credibility of academic work [12]. Even with the widespread availability of advanced
RMS and digital tools, researchers particularly those just starting in their careers
often struggle to efficiently select, retrieve, and utilize their informational reposito-
ries [54].

The goal of this research is to lessen the gap that exists between the promise of
current technological solutions and the actual needs and practices of researchers. This
research attempts to contribute to the development of more user-friendly and helpful
tools that align with users’ workflows and enhance research efficacy by exploring how
early career researchers engage with their academic materials.

We broaden the investigation of RMS by delving into the extensive range of ac-
tivities associated with academic source management among early career researchers.
Going beyond the traditional focus on RMS utility and adoption the study explores
additional factors influencing user engagement [72]. We aimed to uncover the intricate
ways researchers interact with their academic sources from acquisition to annotation
and utilization in their writing, and how digital tools are integrated into these pro-
cesses. We covered the various stages of source management, seeking to provide an
in-depth understanding of the practices and challenges faced by researchers. Also, we
tried to identify opportunities for technological and methodological improvements to

enhance their scholarly work.



Furthermore, the goal of this research is to add to the body of knowledge al-
ready available to scholars about information seeking behaviour by offering a more
complex story that goes beyond the use of RMSs. The study intends to inform fu-
ture instruments and approaches that promote more efficient and productive research
practices by identifying the many strategies and routines researchers use to manage

their academic literature.

1.2 Scope

This section outlines the scope of the research, focusing on model development, target
participants, and target audience.

Model Development: The creation of the Researcher’s Management of Search
and Storage (RaMSeS) Model, a framework to explain the processes researchers em-
ploy in managing and utilizing academic literature. The model is meant to describe
the process, not prescribe any specific path for the research process. The RaMSeS
model, derived from an extensive review of existing literature and interdisciplinary
insights, outlines the comprehensive journey of academic literature management from
resource identification to application in scholarly work. Aimed at aligning with re-
searchers’ real-world practices, the model may provide a systematic structure for
examining and enhancing academic literature management processes. Developed
through continuous refinement, RaMSeS aspires to advance both research and prac-
tices in academic information management. While we recognize George Box’s famous
aphorism “all models are wrong but some are useful” [13], we are hopeful that the
RaMSeS model might nevertheless prove to be useful.

Target Participants: In our model validation study and survey study, we re-
cruited participants ranging from early career researchers to expert researchers.

For the interview study, we targeted researchers with experience in teaching and
providing research assistance to early career researchers, guiding them through the
literature review process and the overall research journey. As Julien and Genuis [32]
suggested, incorporating formal instructional opportunities into library and informa-
tion studies programs and providing ongoing support within the workplace, educa-
tional institutions can ensure that librarians are well-prepared to teach information
literacy. Experienced researchers and librarians, who are on the front line of teaching
information literacy and are familiar with various models and frameworks, were par-

ticularly targeted. A more detailed description of interview participant recruitment



is provided in Chapter 4 (Section 4.3).

For the survey study, we targeted early career researchers who often face challenges
and generally struggle in managing literature sources, conducting literature reviews,
or creating literature databases [54]. A more detailed description of survey participant
recruitment is provided in Chapter 5 (Section 5.4).

Target Audience: Here, we discuss the target audience who might benefit from
our research findings or the application of our model. The findings from both the
interview and survey studies helped to identify our target audience.

We hope that designers and developers who create tools and software for re-
searchers to build their bibliographies will be among the target audiences and may
find the results and discussion of this study useful. They may be able to gain insights
into the needs of users, which may help them add new features or develop new tools
to better meet these needs.

Early career researchers may be able to learn about the different characteristics
of research groups and benefit from the proposed RaMSeS model, which outlines the
general processes and phases an early career researcher goes through. They might
reflect on their practices and the different stages of their research. The simulation of
the RaMSeS model may help improve their mental model or the research literature
review process. Additionally, the model may serve as a teaching tool for educators to
teach research skills and methodologies to early career researchers, such as graduate

students, and provide research assistance.

1.3 Organization of the thesis

The rest of the thesis is organized as the following chapters. In Chapter 2, we delve
deeply into the background and related work, providing a comprehensive review of ex-
isting literature and theoretical frameworks that underpin our research. In Chapter
3, we present a detailed exposition of our proposed RaMSeS model.

Chapter 4 outlines the methodology and findings of interview study which vali-
dates the RaMSeS model. Chapter 5 outlines the methodology and findings of the
survey study to capture the research habits of early-career researchers. This chapter
covers the survey design, data collection methods, and analytical techniques. We
present the results in a clear and systematic manner, highlighting key findings and
their implications for our research questions. The rigorous methodological approach

ensures the reliability and validity of our findings.



In Chapter 6, we discuss the results of both studies comprehensively and also offer
recommendations for further investigation, suggesting specific areas where additional
research is needed to build on our findings and enhance the impact of the RaMSeS
model. Finally, Chapter 7 concludes the thesis by summarizing the main findings
and contributions of our research. We reflect on the significance of our work and its

potential to influence future studies and applications.



Chapter 2

Background and Related Work

In this chapter, we provide an overview of the work in sensemaking and searching
practices of knowledge practitioners and an overview of Reference Management Sys-
tems (RMS) and how knowledge practitioners employ them in their research process.

Finally, we present the overview of Information Literacy (IL) Frameworks.

2.1 Information Seeking and Retrieval

The information seeking and retrieval behaviours of knowledge practitioners and re-
searchers have been studied in the past, especially as the literature review process
moved into the digital realm. Early work in this field, such as Hemminger et al. [28],
surveyed information seeking practices of university academic scientific researchers.
They found significant changes in information seeking behaviour due to the mass
proliferation of online digital resources. They report increased reliance on web-based
resources, fewer visits to the library, and almost entirely electronic communication of
information. In a subsequent study, Niu et al. [50] surveyed researchers in five uni-
versities in the USA about their information seeking behaviours. They report similar
information seeking behaviours in that the researchers’ utilization of electronic meth-
ods for searching and accessing scholarly content dominated other mediums. These
works have focused largely on the literature and reference gathering using online re-
sources. However, more work needs to be done to understand how researchers conduct
their overall research process [54].

Information seeking behaviours of researchers in specific domains have also been

explored. For example, architectural students’ behaviours to inform design [40], med-



ical researchers conducting systematic reviews [34], and biomedical researchers gaze,
perception, and search behavior [38]. These works typically report useful findings
to understand not only the information seeking behaviours performed in a particular
domain but also the nature of the domain itself. For instance, Knight et al. [34] report
that a system designed to support medical researchers to achieve the entire process
(pre and post-search data extraction) would benefit from separating the processes.
Athukorala et al. [5] report on computer scientists’ objectives and methods for doing
literature searches. Their main findings suggest that respondents used search most
frequently to remain current on issues. They also report on the difficulties encoun-
tered by researchers which involve exploring uncharted territory.

These works highlight the importance of understanding researchers’ information
seeking practices, and the interest in quantifying and analyzing the difficulties that
these researchers face. However, these works are limited in their applicability for
general research usage as they are focused on particular domains and report findings
to support researchers in the context of those domains. Our work takes a domain-
agnostic approach to model and understand the overall research process. This is
important as it can provide insights for developing generalizable tools for the overall
research process.

These previously mentioned works have focused on the process of information
seeking which leads to the collection of information repositories. Further work fo-
cuses on the systematic organization and retrieval of information from these complex
collections [25]. Previous work reports that user concerns are crucial when designing
information retrieval systems and having a Human-Computer Interaction informed
perspective can lead to better information retrieval systems [25, 8, 63]. Our work adds
to this field by conducting a user survey to understand the researchers’ perspective

on the entire research process.

2.2 Sensemaking and Searching Practices of Knowl-

edge Practitioners

Odden and Russ [51] consolidate fragmented definitions of “Sensemaking” in the con-
text of science researchers as a process of generating explanations to resolve perceived
gaps or conflicts in knowledge. Following these research directions, Marchionini [42]

proposed that information seeking, sensemaking and learning are closely related.
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Search as Learning (SAL) is defined as the process of constructing mental models
of knowledge, retaining them over time, and applying them [67, 42]. SAL offers a
broader perspective on search that extends beyond merely discovering and collect-
ing information. However, most SAL research has focused on classroom students
rather than knowledge practitioners like early career researchers [48]. According to
Willoughby et al., [68], participants with higher domain expertise were more likely
to experience the advantages of searching. Roy et al. [56] found that participants
with greater prior knowledge gained new information, mostly toward a search ses-
sion’s end, while those with less prior knowledge gathered more new material early
on in their search sessions. Chavula et al. [18] introduce Searchldea, a web-based
academic information search tool designed to enhance idea generation, organization,
and synthesis of search results. Notably, university students using Searchldea exhibit
increased engagement and enhanced idea generation, particularly in terms of synthe-
sizing and organizing ideas. Mysore et al. [48] delve into practices and challenges
related to search and discovery, selection of search results, skimming, and reading
among data scientists. They discovered that individuals face challenges when seeking
and making sense of papers outside their disciplinary bubbles.

In our research, we captured the sensemaking and searching processes for the
entire research process, specifically for knowledge practitioners with a relatively high
level of prior knowledge (i.e. early career academic researchers) through the RaMSeS
model (Chapter 3). We contribute by providing results from a survey to understand
the search and sensemaking processes as they relate to the research process and how

participants search, create and update their collection process.

2.3 Reference Management Systems (RMS)

Academic Reference Management Systems (RMS) serve as important tools for the
research community by facilitating the organization, citation, and efficient communi-
cation of scholarly work [65]. Proske et al. [54] present information about 30 different
RMS. Overall, they report that RMS streamlines creating bibliographies, collecting
and organizing bibliographies, and facilitating collaboration with colleagues. Winslow
et al. [70] stated that an RMS like Zotero can provide faculty and librarians with a
platform that fosters productive, interdisciplinary collaboration. There has also been
work to understand how specific techniques such as visualization can be leveraged

into RMS to enable researchers to conduct collection building.



11

ResearchRabbit! [19, 43], enables users to discover publications related to one or
more seed publications through the utilization of visualization maps and lists that
encompass earlier, later, and similar publications. Mercadé et al. [44] conducted
a study to investigate how network visualization tools, including ResearchRabbit,
LitMaps?, and Connected Papers®, assist doctoral and undergraduate students in
conducting literature reviews within real-world scenarios. However Proske et al. [54],
mention that further research work needs to be done to understand the utilization of
these tools, especially since researchers do not follow a linear process for collection
creation and management. This is important in the context of our work as we also
focus on modelling the entire research process, which is often not linear.

In addition, several works in the field of RMS have restricted themselves to focus-
ing only on specific RMS or have demographically limited themselves to only studying
the behaviours of researchers in specific domains or geographic locations. In a survey
study, Basri et al. [6] gathered data from 100 participants from Indonesia to assess
their responses regarding the utilization of Mendeley in the context of academic writ-
ing and reported that most students found Mendeley easy to use. Courraud et al. [20]
surveyed medical writers and reported that they typically find Zotero to be a useful
tool. Similarly, Kali [33] report RMS to be useful for medical literature management.
Speare [58] surveyed students’ RMS usage at the University of Manitoba and Nitsos et
al. [49] reported a similar survey for students at Aristotle University of Thessaloniki.

These works offer important insights into the usage of such tools. Our work focuses
instead on modelling the entire research process of early career academic researchers
and not just the use of RMS, which constitutes an important component of that.
In addition, in our survey study, we did not limit our work to be geographically or
domain-specific, in an attempt to gain a fuller understanding of the research process
of early career researchers. However, the interview study was limited in terms of the
number of participants and that future work would require a larger number of partic-
ipants and should include participants who work with researchers in other languages

as well.

lyww.researchrabbit.ai
2www.litmaps.com
3www.connectedpapers.com
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2.4 Information Literacy (IL) Frameworks

Information literacy is a skill set for early career academic researchers, who must
efficiently navigate, manage, and synthesize large volumes of information to construct
knowledge and contribute to scholarly discourse. Framework for Information Literacy
for Higher Education by the American Library Association [3] provides a set of core
concepts and practices that outline the essential components of information literacy
in an academic context. It emphasizes the importance of not only being able to locate
and evaluate information but also understanding the ethical dimensions of information
use and the ways information impacts knowledge production and dissemination.

The Big6 Information Literacy Model [24], by Eisenberg and Berkowitz, includes
six stages: defining the information problem and identifying needed information, de-
termining and selecting the best information sources, locating sources and finding
information within them, engaging with information to extract relevant details, or-
ganizing and presenting information from multiple sources, and assessing the final
product and the process used.

Bloom’s Taxonomy [11], created by Benjamin Bloom and colleagues, is a hierarchi-
cal model that classifies educational learning objectives into six levels of complexity.
These levels include recalling facts and basic concepts, explaining ideas or concepts,
using information in new situations, breaking down information into parts to explore
relationships, justifying decisions or actions, and generating new ideas or products.
Each level builds on the previous one, requiring increasingly complex cognitive pro-
cessing. The taxonomy provides a framework for educators to design curricula and
assessments that foster higher-order thinking skills, promoting critical thinking and
problem-solving abilities in students.

The concept of ”Undiscovered Public Knowledge,” introduced by Don R. Swan-
son highlights the potential for discovering new knowledge through the synthesis of
existing research across different disciplines. He argued that valuable information
is often scattered across various fields, and connecting these pieces can reveal novel
relationships and generate new hypotheses. It emphasizes the value of comprehensive
literature reviews, cross-disciplinary research, and advanced information systems in
facilitating the discovery process, encouraging scholars to explore the broader land-
scape of available information for new insights [59].

Understanding and Enhancing Information Literacy: Information literacy

extends beyond the ability to search for information; it includes the critical evaluation
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and organization of information, synthesis of ideas, and creation of new knowledge.
Lloyd defines information literacy specifically within the context of academic research
as a “culture of practice,” not merely a set of skills but an integral part of scholarly
practice that evolves with experience and interaction within a community [39].

Moreover, Julien and Genuis argue for the need to integrate information literacy
into the core curriculum of higher education, suggesting that this integration can
significantly enhance the research output of new academics by providing them with
better tools and strategies for managing information [32].

Eisenberg covers conceptual understandings of IL, IL standards, models, and tech-
nology within the IL framework [23]. He compared various models of IL that were
developed through research, practice, and committee, respectively. His side-by-side
view of IL models shows that there are many similarities among them. He also
mentioned the Bigb a process model of how people of all ages solve an information
problem.

The Role of Technology in Information Literacy: Digital tools and Refer-
ence Management Systems have transformed how researchers manage their literature
collections. A study by Isfandyari-Moghaddam et al. explored the role of information
technology in IL which recommends mandatory lessons related to research methods
and IL to students [31].

Looking forward, there is a growing recognition of the need to further integrate
information literacy training into doctoral education programs. Ince et al. mentioned
four areas of training (information literacy, information management, knowledge man-
agement and understanding the lifecycle of scholarly communication) to be considered
by librarians and faculty advisers to better prepare scholars for their future [30].

These works provide a detailed foundation for understanding the critical role of
information literacy how models like RaMSeS may impact the lives of early-career
researchers and the design of new tools and features for researchers. Our work offers
an information literacy framework, characterizes early-career researchers’ behaviour,
and validates the proposed model, highlighting the importance and applicability of
an IL model like RaMSeS.
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Chapter 3

Researcher’s Management of
Search and Storage (RaMSeS)
Model

The act of searching through databases is known to be laborious and frustrating,
regardless of whether one is a novice or an experienced user [69, 41, 29]. Given the
ever-increasing nature of academic literature, researchers have proposed several in-
formation practice models to guide the process of sensemaking. Such models include
the classical Information Retrieval (IR) model [9], the IR model augmented for the
web [14], and bookmarking indexing terms [53]. Blake et al. [10] conducted an obser-
vational study of academic research scientists in Collaborative Information Synthesis
and proposed the Collaborative Information Synthesis (CIS) Model. These models
explored various aspects of a researcher’s journey such as online searching [53] and
collaborative work [10].

While previous works focused on specific aspects of the research process, our pro-
posed Researcher’s Management of Search and Storage (RaMSeS) model simulates
the entire academic research process, offering a comprehensive framework for manag-
ing search and storage activities. This model describes the research process in a way
that can be particularly valuable as an educational aid. In Chapter 4, we investigated
the effectiveness of the RaMSeS model with experts in academic literature research.
They found that it can serve as a teaching tool to better explain the research process
and support students in developing effective research strategies.

Inspired by the insights garnered from the previously introduced models, and the
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Figure 3.1: Researcher’s Management of Search and Storage (RaMSeS) Model
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model comparison in subsection 3.3, we iterated over several model designs to devise
the RaMSeS model (Figure 3.1), tailored specifically for academic researchers. We
modelled the research process in actions and their outputs. An action typically results
in an output, which can then be the input for another action. For example, some
researchers may loop several times in collecting cited articles from a selected paper,
(Figure 3.1.E) and some may not take notes at all (Figure 3.1.H).

The list of actions and outputs:

e Actions

Search in Databases (B)
Filter/Select (D)

Collect Cited Articles (E)
— Collect (G)

— Read/Skim/Revisit (I)

— Clean/Categorize (K)

— Analyze (L)

e Outputs

— Background Knowledge, Keywords, Citations (A)
— List of Articles (C)
Individual Articles (F)

Annotation/Notes (H)
— Database/Knowledge Base (J)
— Final Report/Result (M)

To evaluate its practicality and relevance, we held an informal meeting involving
early career and advanced academic researchers at our weekly lab meeting. During
this meeting, the lab members were provided with a printed copy of the RaMSeS
model and were invited to simulate its application in their research process. We
encouraged them to assess how well their information practices aligned with RaMSeS
and to provide feedback by annotating their observations.

The information seeking typically commences with background knowledge, a key-

word search, and citations (Figure 3.1.A) in online resources/databases like Google
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Scholar (Figure 3.1.B). From the search results obtained (Figure 3.1.C), researchers
engage in the subsequent tasks of filtering, selecting, and collecting relevant sources
(Figure 3.1.D). This selection process results in the compilation of a new list of re-
lated works (Figure 3.1.E), thereby enriching researchers’ background knowledge and
refining their selection of keywords. Each individual article (Figure 3.1.F) is subject
to various levels of examination, which may include comprehensive reading, skim-
ming, or collection for future reference (Figure 3.1.1). Reading these articles often
leads to note-taking (Figure 3.1.H), with the information being organized and stored
(Figure 3.1.G) in a database for future retrieval and reference (Figure 3.1.J). The
collected materials often undergo a curation process, during which they are cleaned,
organized, and categorized (Figure 3.1.K) to ensure their relevance and to maintain an
up-to-date repository. Ultimately, all the collected resources are subjected to analysis

(Figure 3.1.L), for the composition of the final research report (Figure 3.1.M).

3.1 Description of RaMSeS Terms

Our proposed RaMSeS model consists of various terms as actions and outputs within
its framework (e.g., searching in databases, collecting, note-taking, reading and skim-
ming, revisiting, analyzing and writing). We are describing the terms below:

Search in Database: This is one of the most common operations in the literature
research domain, and it has received much attention. Researchers query a database
to find documents that are relevant to their objectives. Most often it involves typing
keywords in a search box of a database such as Google Scholar, but searches might
be arbitrarily complex, sometimes depending on the database. For example, with
some databases, one could search by a combination of different attributes, such as
author, keywords, or research domain. Searchers can also involve logical operators.
The output of searches is usually a list of one or more articles that comply with the
search term.

Collect: In our context, collect refers to the act of gathering materials and in-
formation in a more permanent form with some sort of structure. For example, a
researcher might read a set of articles on paper and keep several folders of those
articles organized by topic. They may save source files in different formats such as
URLs, images, videos, documents, and more, organizing them into collections within
their storage systems and knowledge bases. This organization can take various forms,

including the utilization of different reference management tools [73, 15], the book-
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marking of web pages within web browsers, or even the incorporation of these files
into software systems like Microsoft Word, Excel, and other note-taking applications.
Furthermore, the collection and organization of written information were reviewed in
an exploratory study by Case [17].

Database and Knowledgebase: In our work database and knowledgebase refers
to some permanent or semi-permanent storage of information regarding the sources,
searches, keywords, and documents that have been involved in the process of literature
research. Databases can take forms from the very simple (e.g., a collection of citations
in a plain text document) to very sophisticated (a searchable repository of documents
that have been collected or read, with notes). Some people might also not produce
permanent storage of information and instead keep this kind of information in their
memory, which is why we refer also to the knowledge base.

Read and Skim: "Read” and ”"skim” are two different reading techniques used to
process written material, such as books, articles, or documents, with varying levels of
depth and attention. Adler and Doren published a manual on intelligent reading [1],
while Rocha and Nacenta conducted an exploratory study on the impact of environ-
ment and technology on people’s ability to read well in academic settings [46]. In
another study comparing reading and skimming from computer screens and books,
it was found that skimming was 41% slower when performed on CRTs compared to
using traditional printed books [47].

Note-taking: Notes can be taken in diverse forms, like handwritten or digital notes,
outlines, diagrams, and annotations, depending on preferences and usage context.
In our work, we refer to note-taking which can be commonly done by researchers
during or after reading or skimming. Sonke Ahrens introduced an effective note-
taking methodology to stimulate new ideas on paper [2]. Leong discusses the benefits
of using different types of notes, including bibliographic notes, summary notes, and
analytic notes, to capture different kinds of information [37].

Revisit: Revisiting involves the process of reading sources and notes previously
collected. The collected data and information may be revisited periodically for com-
munication or final report writing. Toba et al. investigate users’ revisitation behavior
based on web access [64].

Analyze: The analysis of collected information and notes involves a comprehensive
interpretation of gathered data to uncover patterns, insights, and key findings. This
process is crucial for gaining a deeper understanding of the data’s significance, which

is essential for final report writing purposes. Meta-analysis, on the other hand, is
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defined as the analysis of a large collection of analysis results with the purpose of
integrating the findings [27, 22].

Writing: Writing is more than just the final stage after analysis; it is integral
throughout the entire research process. It functions as a social technology for com-
munication, involving meaning, goals, and identities within a dynamic social con-
text [7]. Writing happens not only in the final synthesis but also during activities like

annotating and writing to learn.

3.2 Alice’s Journey through the RaMSeS Model

To provide a better understanding of the model in a storytelling manner, we narrate
how Alice takes actions (highlighted in red) and the resultant outputs (highlighted in
green), as referenced in Figure 3.1.

Alice is an early career researcher who has just started her PhD in Biochemistry.
She has some background knowledge of her research area and has come across related
work (citations) that are most relevant to her, learning keywords from those papers
Fig 3.1.A).

Alice is conducting a literature review and performing literature searches (Fig 3.1.B)
across different scholarly databases like Google Scholar! and PubMed?. Alice comes
across a list of articles (Fig 3.1.C) from different searches across these databases.
She meticulously filters and selects (Fig 3.1.D) the most relevant articles from these
lists. As Alice filters search results and goes through individual articles (Fig 3.1.F),
she collects cited articles (Fig 3.1.E) that appear relevant to her, thereby building a
more comprehensive collection of related works. Each article Alice selects undergoes
various levels of examination. She reads some in detail, skims through others, and
sets aside a few for future reference.

Alice collects (Fig 3.1.G) these individual articles and organizes them for later use.
Sometimes she takes notes and annotates (Fig 3.1.H) key points as she reads through
the articles. The process of reading, skimming, and revisiting articles (Fig 3.1.1)
becomes an iterative task for Alice, allowing her to refine her understanding contin-
ually. Alice stores her selected articles, and notes in a reference management sys-
tem/database called Zotero for future retrieval and reference (Fig 3.1.J). She cleans

and categorizes (Fig 3.1.K) her stored materials to ensure that the repository re-

'https://scholar.google.com
’https://pubmed.ncbi.nlm.nih.gov
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mains relevant and up-to-date. She then begins to analyze (Fig 3.1.1.) the collected
resources to draw insights and support her research findings. Ultimately, all the col-
lected resources and analyses culminate in the final research report (Fig 3.1.M) for
Alice.

Throughout Alice’s journey, we can see that in her literature search to write the

final report the actions and outputs of the RaMSeS model are reflected clearly.

3.3 Comparison of RaMSeS to other models

The RaMSeS model is designed to address the entire academic research process, dis-
tinguishing itself from other models by simulating the sequence of actions a researcher
undertakes from initial search to final analysis. In this section, we have done a com-
parison of RaMSeS to other models. Table 3.1 provides a summary of how RaMSeS

aligns with and differs from the three most recent prominent models.

Produce new or original work
Design, assemble, construct, confecture, develop, formulate, author, investigate

Justify a stand or decision
evaluate v orgue. derend judge, setest, support value, rtique, weigh

Draw connections among ideas
differentiate, organize. rejate, compare, contrast, distinguish, examine,
experiment, question, test

analyze

Use information in new situations

execute, impiement. solve, use, demonsirate, interprel. operate,
schedule, sketch

Explain ideas or concepts

report, select, transiate

understand

Recall facts and basic concepts

Figure 3.2: Bloom’s Taxonomy [4]

Bloom’s Taxonomy: Developed by Benjamin Bloom and his colleagues in 1956,
Bloom’s Taxonomy is a hierarchical model used to classify educational learning ob-
jectives into levels of complexity and specificity: Remembering, Understanding, Ap-
plying, Analyzing, Evaluating, and Creating. Each level builds on the previous one,
requiring a higher level of cognitive processing [11]. This taxonomy provides a frame-

work for educators to design curriculum, assessments, and instructional methods that
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foster higher-order thinking skills. It encourages students to move beyond memoriza-
tion to deeper levels of understanding and application. Bloom’s Taxonomy provides
a hierarchical framework, while RaMSeS focuses on the practical steps involved in
academic research. RaMSeS aligns with Bloom’s higher-order thinking skills, partic-
ularly in the analyzing and creating stages, by providing a structured approach to
synthesizing information and generating new knowledge. RaMSeS’s systematic pro-

cess may help researchers achieve deeper levels of understanding and application, as

Task Definition

outlined in Bloom’s Taxonomy.

@

Research
L Process

Synthesis

Figure 3.3: The Big6 Information Literacy Model [26]

The Big6 Information Literacy Model: Created by Eisenberg and Berkowitz,
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the Bigb is a structured framework designed to teach and apply information literacy
skills through six stages: Task Definition, Seeking Strategies, Location and Access,
Use of Information, Synthesis, and Evaluation [24]. The Big6 guides students through
a comprehensive problem-solving and research process, promoting critical thinking,
effective information management, and lifelong learning skills. Big6 focuses on teach-
ing and applying information literacy skills in an educational setting. RaMSeS, on
the other hand, is more oriented towards the specific needs of academic researchers,
detailing actions and outputs to manage the research process effectively. RaMSeS can

be seen as a more specialized extension of the Big6, tailored to the research context.

Browsing

Starting — Chaining — Differentiating — Extracting — Verifying — Ending

Monitoring

Figure 3.4: Ellis’s Model of information seeking Behavior [69]

Ellis’s Model of information seeking Behavior: Ellis identifies specific be-
haviors such as starting, chaining, and browsing [25]. RaMSeS provides a systematic
approach to these behaviors, particularly in how researchers filter, select, and organize
information. For example, the process of filtering and selecting articles (Fig 3.1.D),
collecting cited articles (Fig 3.1.E), and organizing them into a database (Fig 3.1.J)
mirrors Ellis’s behaviours of differentiating, chaining, and monitoring. RaMSeS offers
a more granular roadmap for academic research by breaking down these behaviors
into specific actions and outputs, thus guiding researchers through the detailed steps
necessary to effectively gather and manage information.

Kuhlthau’s Information Search Process (ISP): Kuhlthau outlines a six-
stage process with emotional and cognitive aspects. RaMSeS aligns with Kuhlthau’s
ISP by detailing the practical steps of research, offering a tangible structure to the
somewhat abstract stages of Kuhlthau’s model. For example, RaMSeS provides spe-
cific actions such as searching in databases (Fig 3.1.B), filtering/selecting articles
(Fig 3.1.D), and annotating notes (Fig 3.1.H), which correspond to the selection, ex-

ploration, and formulation stages of Kuhlthau’s model [35]. This alignment makes it
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Table 3.1: Comparison of RaMSeS with Other Models

Model Description Comparison to the RaM-
SeS Model

Kuhlthau’s Outlines a six-stage process | RaMSeS aligns with

Information with emotional and cognitive | Kuhlthau’s ISP by detail-

Search Process
(1991)

aspects.

ing practical research steps
corresponding to ISP’s stages,
helping researchers navigate
emotional and cognitive chal-
lenges with clear, actionable
steps.

Wilson’s
Model
Information
Behaviour

(1999)

of

Focuses on the contextual
and psychological barriers to
information seeking, shifting
emphasis from utilization of
sources to use of information
by people.

RaMSeS reduces barriers by
offering a structured research
framework, organizing and
streamlining search and stor-
age phases, and addressing
personal and environmental
factors with systematic pro-
cesses.

ACRL Frame-
work for In-
formation Lit-
eracy (2015)

Consists of six interconnected
frames for students to nav-
igate the information land-
scape effectively, engage in
scholarly discussions, and use
information ethically.

RaMSeS complements ACRL
by offering practical steps for
managing research activities
and enhancing strategic explo-
ration and inquiry aspects of
information literacy.

Initiation Selection Exploration Formulation  Collection Presentation Assessment
Feelings Uncertainty  Optimism  Confusion Clarity Sense of direction/  Satisfaction or Sense of
(Affective) Frustration Confidence Disappointment  accomplish-
Doubt ment
Thoughts vague focused Increased
(Cognitive) ] . self~
& increased interest awareness
Actions seeking  relevant information seeking pertinent information
(Physical) Exploring Docummenting

Figure 3.5: Kuhlthau’s Information Search Process [57]
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easier for researchers to navigate the emotional and cognitive challenges by following

clear, actionable steps.

Information user

Satisfaction or
non-satisfaction 2 Need

Information-seeking ( Information exchange
Information use behaviour )

! AN

Demands on Demands on other
information systems information sources
Other people
Success Failure

Y
, N
Information transfer /

Figure 3.6: Wilson’s Model of Information Behaviour [69]

Wilson’s Model of Information Behaviour: Wilson developed his informa-
tion seeking behaviour model in response to the need to shift the emphasis of infor-
mation and library science from the utilization of sources to the use of information
by people. Wilson’s model focuses on the contextual and psychological barriers to in-
formation seeking. The RaMSeS model complements Wilson’s approach by offering a
structured framework to navigate the research process, thereby reducing these barri-
ers. RaMSeS aids in organizing and streamlining the search and storage phases of re-
search. It addresses personal factors through background knowledge and note-taking,
supports interpersonal factors with collaborative tools, mitigates environmental bar-
riers with systematic search processes, and overcomes systemic issues by efficiently
filtering and collecting relevant information [69].

ACRL Framework for Information Literacy: The ACRL framework, devel-
oped by the Association of College and Research Libraries, consists of six intercon-

nected frames: Authority Is Constructed and Contextual, Information Creation as a



Information
Literacy
Framework

Scholarshipis a A
conversation

Figure 3.7: The ACRL Framework for Information Literacy [66]
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Process, Information Has Value, Research as Inquiry, Scholarship as Conversation,
and Searching as Strategic Exploration [3]. This framework aims to develop critical
thinking and reflective skills, enabling students to navigate the information landscape
effectively, engage in scholarly discussions, and use information ethically. The ACRL
Framework focuses on the broader conceptual understanding and ethical use of in-
formation, while RaMSeS offers a practical step-by-step guide for managing research
activities. RaMSeS complements the ACRL Framework by providing detailed actions
and outputs for each stage of the research process, enhancing the strategic exploration
and inquiry aspects of information literacy.

Overall we can see that the RaMSeS’s usefulness lies in its step-by-step simula-
tion of the academic research process, incorporating aspects of these models while
focusing on the practicalities of research management. It stands out by not only
addressing the behavioral and cognitive aspects of information seeking but also inte-
grating these into a coherent, actionable framework that spans the entire academic
research lifecycle. This practical emphasis on the sequence of traditional academic
research activities, from initial searching to the organization and analysis of informa-
tion, marks a significant contribution to the field, bridging theoretical models with

practical application.
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Chapter 4

Validation of the RaMSeS Model

The RaMSeS model that we introduced in Chapter 3 offers a lens to the processes and
documents that take place in research activities related to managing literature and
sources as well as writing the types of outputs that rely on that data. Although useful
for our thinking processes and the formulation of research questions, this model could
potentially have blind spots, biases, or flaws that we could not see ourselves. As a
form of validation of the model we carried out a study with experts in the domain that
could expose potential problems and that allows us to verify whether these experts
find value in thinking about the research activity through the lens of RaMSeS. The
study took the shape of a semi-structured interview.

This chapter describes the design of our Semi-structured interview study and
participant sample, study procedure, and findings. To maintain consistency and
clarity, we positioned this interview study (in Chapter 4) after the introduction of
the model (in Chapter 3).

4.1 Interview Research Questions

The interviews aimed to validate the RaMSeS model with feedback from experts
in this field. We used a qualitative approach to have deep discussions with these
experts about how they conduct literature reviews, learning about their methods and
experiences. This approach was chosen because it allows us to explore individual
viewpoints and processes in detail, providing rich information that we might miss
with other methods. By having open-ended conversations, we could understand how

experts do their literature reviews and then see if the RaMSeS model fits and supports
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their practices.

e RQ1 - Does the RaMSeS model comprehensively represent the key activities

and sequences undertaken by literature reviewers in academic research?

e RQ2 - To what extent do experts in research literature processes find the RaM-

SeS model descriptive and useful for developing their research methodologies?

e RQ3 - Is the RaMSeS model useful for describing normative or descriptive pro-

cesses in literature research theories and current practices?

e RQ4 - What are the primary limitations or missing aspects in the RaMSeS

model as identified by experts in research literature processes?

4.2 Interview Design

We designed the semi-structured interview inspired by insights and findings from
the survey study (Chapter 5) we conducted before this interview study. To ensure
continuity in this thesis we positioned the interview study after the introduction to
our proposed model.

Interview plans typically include a range of questions and prompts crafted to
direct the interview in a focused yet adaptable and conversational manner [45]. From
our research questions (Section 4.1), we developed a series of interview questions
(see Table 4.1, and Appendix A) that underwent iterative refinement across multiple
phases. These questions are grouped into two parts: the first part (Table 4.1, Phase
2A) explores participants’ research processes, while the second part (Table 4.1, Phase
2B) assesses how well the model aligns with participants’ methods and strategies,

offering valuable insights into its effectiveness.

4.3 Participant Recruitment

We employed a systematic recruitment strategy to identify suitable participants for
our study. Following the approval of our harmonized ethics application, recruitment
advertisements were circulated via email to universities listed in the ethics proto-
col. Prospective participants were required to meet specific criteria: they had to
be researchers, academics, professors, or librarians with expertise in managing re-

search literature processes. Interested individuals were informed that participation
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involved a screening process, reading and signing a consent form, completing the inter-
view study, and optionally filling out a post-study demographics survey administered
through our institution-licensed Survey Monkey!.

We successfully recruited five participants from various universities across British
Columbia, Canada. This diverse group included four experienced librarians special-
izing in research literature management and providing research assistance, along-
side a professor from a technical writing program. Two participants represented the
arts/humanities domain, one the sciences, one the social sciences, and another defined
their domain as Academic Librarian, specializing in Open Access and GenAl.

Participants were offered CADS$15 as compensation for their involvement, and all
of them waived the compensation. The study proceeded according to the approved
experiment protocol (see Table 4.1, and Appendix A) by initiating a consent and
introduction phase (Phase 1), during which participants reviewed and signed the
consent form received via email. The main interview, spanning 30 to 40 minutes, was
structured into three phases (2A, 2B, and 2C). Final Phase 3 concluded the study
with a debrief.

4.4 Study Procedure

The study procedure involved several phases, ensuring comprehensive data collection
and participant engagement. Initially, the interview began with a consent and intro-
duction (Phase 1), lasting approximately one minute, as participants were provided
with the consent form via email, which they reviewed and signed before the actual
interview.

The main interview segment spanned 30 to 40 minutes and was divided into three
distinct Phases 2A, 2B, and 2C. The first 15 minutes (Phase 2A) focused on capturing
participants’ research processes. To avoid biases towards our RaMSeS model, we
didn’t explain or show our model in Phase 2A. Instead, we focused on capturing
participants’ methods for conducting literature reviews and assisting students in their
research. Participants were encouraged to illustrate and describe their approaches
using a digital space called Microsoft Whiteboard?. We provided the whiteboard link
via the meeting chat. However, none of them used the whiteboard in Phase 2A. They

were prompted with some questions (see Table 4.1) about the phases of the process,

Lyww . surveymonkey . com

’https://app.whiteboard.microsoft.com
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the order in which they occur, the areas they focus on the most, the challenges faced,

and the tools recommended for organizing and managing their literature findings

Table 4.1: Interview Plan and Questions

Phases

Interview plan and Questions

Phase 1

Consent and Introduction (1 Minute)

Phase 2A

Activity to Capture participants research processes (15 Minutes)

1. Can you first explain the different phases in the entire process, from ideation

to writing the related work section?

Do these phases you mentioned always occur in the same order?

Which part of the process do you FOCUS on the most?

Which parts do students or researchers handle effectively?

Which aspects of the process are MOST challenging?

Is the description you've given me related to a specific model or ontology that

you’ve encountered elsewhere?

7. What techniques or tools do you recommend to students for organizing and
managing their literature findings?

A i o

Phase 2B

Introduction to RaMSeS Model (5 Minutes)

Phase 2C

Interactive Session Using MS Whiteboard (15 Minutes)

8. How closely does our model mirror the methods and strategies you've
explained earlier?

9. Does our model accurately capture all aspects of your process, or are there
elements included that do not reflect your actual processes?

10. How do you think a structured model like RaMSeS could influence or
enhance the way you teach research methodology and processes to students?

11. Based on your experience, what improvements or additions could make the
RaMSeS model more effective as a teaching tool for the research process?

12. What are your overall thoughts on this model?

Phase 3

Conclusion and Debrief (1 Minute)

Following this, a five-minute introduction (Phase 2B) to the RaMSeS model.

Participants were walked through the model and encouraged to ask questions and

provide feedback. The next 15 minutes (Phase 2C') involved an interactive session

using the MS Whiteboard. Participants were asked to compare the model with their

methods and strategies and to provide insights on how accurately the model captures

their processes. Feedback was gathered on the potential impact of the RaMSeS model

on teaching research methodology and any improvements or additions that could

enhance its effectiveness as a teaching tool.

The session concluded with a debrief and conclusion phase, lasting about one

minute. Additionally, a survey link was sent over email after the interview to collect

optional demographic information. The detailed interview questions and plan can be

accessed in the Appendix A.
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4.5 Data Collection and Analysis

Our data collection involved video recordings and transcripts obtained via our institution-
licensed MS Teams? throughout the interview. To analyze the qualitative data, we
examined the transcripts of the interviews. The transcripts were cleaned, anonymized,
and then coded using institution-licensed NVivo* by the primary researcher. The re-
view of the codebook was conducted by a three-member research team.

Qualitative data analysis delves into both the unique themes of meaning found
within the data and the common themes that arise across various data points [62].
Thematic analysis may involve several phases: familiarizing with the data, generating
codes, constructing themes, reviewing potential themes, defining and naming themes,
and producing the report [61]. In our thematic analysis, we employed most of the
phases discussed by Terry et al.[61], ensuring a systematic and thorough examination
of our data.

The final version of the codebook (Table 4.2), which consists of the codes derived
from the data, was utilized for thematic analysis. This process led to the identification
of key themes that provided answers to the research questions along with insights
related to the interview questions. The detailed codebook used for the analysis can

be accessed in the Appendix A.

4.6 Interview Findings

The findings from the thematic analysis are organized in terms of the interview phases.
In Phase 2A, we asked participants about their own literature process, with their
findings described in sub-section 4.6.1 to 4.6.6. Participants discussed their literature
review phases, including the order, the most focused phases, the most challenging
phases, and their awareness of any models they follow or know.

In Phase 2B, we introduced our proposed RaMSeS model and asked follow-up
questions in Phase 2C. Findings are described in subsections 4.6.7 to 4.6.10. Par-
ticipants discussed the representation and applicability of the RaMSeS Model, its
usefulness in teaching research methodology, suggested improvements for enhancing
RaMSeS as a teaching tool, and techniques and tools for organizing and managing

literature findings. We are providing the codebook here in Table 4.2, also a detailed

3https://www.microsoft.com/en-ca/microsoft-teams
‘https://lumivero.com/products/nvivo



version of this codebook is available in Appendix A.

Table 4.2: Interview Codebook

Code Name Files | References
01-05. Participants’ Literature 5 38
Review Process
Literature Phases ) 60
Phases Order 2 3
Focus Areas 4 5
Effective Handling ) )
Challenges 5 9
01.02. Research Tools and Techniques 5 48
Background Knowledge 3 9
Databases 4 10
Filtering and Selection 1
Keywords 4 8
Research Questions 4 5
Search Techniques 5 23
06. Models and Frameworks 5 19
ACRL Framework for Information Literacy 3 6
Anne Lamott’s concept of ‘shitty first drafts’ | 1 1
Big6 Skills of Information Literacy 1 1
Bloom’s taxonomy 1 1
Personal Approach from Experience 3 4
The Metamorphosis by Franz Kafka 1 1
07.01. Tools Recommendation in 5 20
Literature Management
Citation Managers - EndNote, Mendeley, 3 5
or Zotero
Non-Users of Citation Managers 1
Pen-and-Paper
Simple Tools - Word or Excel 2
07.02. Teaching 4 24
Citation Management 3 3

32



33

Generative Al
Method Teaching

Research Management

W | ==
G| O | O | W
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4.6.1 Literature Review Phases

Participants described their research process, before exposure to our model, which
follows a nearly linear logic, beginning with Ideation.

Ideation: This phase involves brainstorming and mind mapping. This step is
crucial as it sets the foundation for the research by refining the focus and ensuring
the research question is clear and specific. P2 said, “Ideation often occurs when they
come to us as librarians; they have already been through the phase where they have to
come up with a research topic and question.” P3 further emphasized the importance of
narrowing down the topic to a manageable scope by asking targeted questions, which
helps in pinpointing the exact focus of the research. This illustrates that ideation is
an iterative process where researchers continuously refine their questions and concepts
before proceeding.

Searching: Following ideation, the Searching phase involves selecting appropri-

ate tools and strategies to gather relevant literature. P1 recommended starting with
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a discovery layer that pre-indexes all the library’s databases, emphasizing the impor-
tance of Boolean searches and advanced search features to refine search results. P2
and P4 underscored the necessity of using multiple databases to gain a comprehensive
view of the literature. P2 stated “We often start with the library catalog, which is
kind of an interdisciplinary academic database. Once we’ve identified a few databases.
I usually suggest not only looking at one but trying at least two to get a more com-
plete picture.” P4 added, “When starting a literature review, I typically begin with
Google Scholar to find articles of interest. Sometimes, I also use Scopus, especially
for topics that are more scientific or technical,”. These strategies ensure a thorough
and well-rounded search, capturing a wide range of relevant sources.

Organizing: Once the relevant literature is gathered, the Organizing phase comes
into play. This phase involves managing and categorizing the collected literature for
easy retrieval and reference. P1 elaborated on using citation managers like Zotero®
and Mendeley® to create folders and subfolders, organizing articles into broad classi-
fications. They stressed the importance of continuously categorizing articles as less
or more essential and using digital highlights to keep track of important information.
P5 highlighted the significance of collecting resources generously during the search
phase, stating, “I emphasize collecting generously as you go so that if something turns
out to be relevant, you have it in your personal library.” This systematic organization
helps maintain a structured approach, making it easier to manage a large volume of
sources.

Final Report Writing: The final phase is more than just the process of writing
the literature review and related work section. It involves synthesizing the collected
information and presenting it coherently. Writing occurs throughout the research pro-
cess, not just at the end. For instance, annotating sources and drafting preliminary
notes are integral to shaping the final document. P1 noted that when conducting
research for themselves, they could skip the preliminary steps and focus directly on
writing the research question, selecting the appropriate database, and diving into the
literature. P3 discussed teaching students how to summarize articles, paraphrase ef-
fectively, and avoid issues like patchwriting and plagiarism. P3 explained, “After they
understand summarizing and annotated bibliographies, we focus on supporting their
arguments and being persuasive in their writing.” This final writing phase is essential

for integrating literature into a coherent narrative that supports the research ques-

Shttps://www.zotero.org
Chttps://www.mendeley.com
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tion and provides a robust foundation for the study, reflecting how writing contributes
throughout the research journey.

Overall, the literature review process described by participants follows a struc-
tured yet iterative approach encompassing ideation, searching, organizing, and writ-
ing. Each phase is crucial in building a comprehensive and coherent literature review

that effectively supports the research question.

4.6.2 The Dynamic Nature of the Research Process

Participants also emphasized that the research process is dynamic, with researchers
often moving back and forth between different phases. This flexibility allows for the
exploration of new ideas and the incorporation of new information. P1 described
this non-linear nature, stating, “It’s never a straight line, though it starts broad,
becomes more specific, and might expand again as needed. It’s more of a winding path
than a circle.” This highlights how researchers begin with broad searches, and then
narrow down to specific topics, demonstrating the adaptable and iterative nature of
the process.

Balancing speed, accuracy, and completeness in research is a significant challenge.
P5 discussed these competing priorities, noting the difficulty in achieving all three
simultaneously. P5 explained, “Although it’s not always possible, students can under-
stand that being fast, accurate, and complete aren’t always compatible. So, you often
need to balance these aspects.” This insight underscores the need for researchers to
make trade-offs and prioritize different aspects depending on their specific goals and
constraints.

Overall, the research process is characterized by its dynamic and flexible nature,
allowing for continual refinement and adjustment. Researchers must navigate the
challenges of balancing speed, accuracy, and completeness, often making trade-offs to

achieve their research objectives.

4.6.3 Areas of Focus in the Literature Review Process

Participants highlighted different areas of focus throughout the literature review pro-
cess, reflecting the varied needs and stages of their research. This variability under-
scores the importance of adapting research strategies to individual expertise, needs,
and preferences while maintaining a common emphasis on thoroughness and effec-

tiveness.
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The process of categorizing and writing is crucial for ensuring comprehensive
coverage of the topic. As P1 emphasized, “I probably focus most on categorizing and
writing. Ensuring that I'm covering my topic correctly is crucial.” This highlights the
necessity of meticulous organization and synthesis of information to create a coherent
and complete literature review.

The search process is another critical area, particularly for those supporting
students in their research efforts. P2 stated, “I primarily focus on the search because
I feel it’s at the core of the librarian support for this part of the research lifecycle
and related research.” This indicates the role of mentorship in developing students’
research skills and ensuring they access high-quality information.

Guiding students towards credible sources, such as peer-reviewed articles, is
essential, especially for inexperienced researchers. P3 noted, “I instruct them to seek
peer-reviewed articles, which can be challenging for first and second-year students who
often struggle to find articles specifically addressing their topic.” This demonstrates
the role of mentorship in developing students’ research skills and ensuring they access
high-quality information.

Filtering the most relevant papers from search results is also a key focus, as P4
explained, “What I find most important is trying to filter out or distinguish the core
papers from those that are merely related”. This ability to discern and prioritize key
literature is vital for constructing a solid foundation for any research project.

Overall, participants prioritize different aspects of the literature review process
based on their roles and the specific needs of their research. Whether it is through
detailed categorization, robust searching techniques, student mentorship, or discern-
ing key literature, the common goal remains the same: to conduct thorough and
effective research. By interpreting and integrating these varied focuses, a comprehen-

sive and nuanced understanding of the literature review process emerges.

4.6.4 Effectiveness of Handling the Research Processes

Participants provided insights on the effectiveness of different aspects of the research
process, highlighting how students and professional researchers handle these tasks dif-
ferently. Their observations emphasize the varying levels of proficiency and emphasize
different parts of the research process.

Advanced Search and Navigation Skills: P1 and P4, both experienced re-

searchers, emphasized the importance of searching and navigating information
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sources, demonstrating their advanced skills in these areas. P1 highlighted their abil-
ity to efficiently locate relevant literature, showing the necessity of good search skills
for thorough research. Similarly, P4’s focus on filtering core papers from a vast pool
of information highlights the critical need to identify key literature among numerous
sources. Their perspectives reveal that advanced researchers prioritize and excel in
effectively managing the vast amount of available information.

Strengths in Resource Location: P2 pointed out a common strength among
students in finding specific types of resources, such as peer-reviewed articles.
This indicates that students are often adept at using databases and search tools to find
high-quality sources, which is fundamental for building a solid research foundation.
P2’s insights suggest that students, while proficient in locating specific resources, may
still be developing the broader search strategies that seasoned researchers possess.

Summarizing and Paraphrasing Skills: P3 emphasized the importance of
summarizing and paraphrasing, noting that some students quickly grasp these con-
cepts. This suggests that with proper guidance, students can develop essential skills
for effective literature review and academic writing, which are crucial for synthesizing
information and presenting coherent arguments. P3’s focus on these foundational
skills indicates a need for targeted teaching methods to help students enhance their
ability to process and articulate research findings.

Time and Task Management: P5 highlighted the variability in students’ abili-
ties, particularly in managing time and tasks. P5 suggested that this ability might
be influenced by structured family environments, stating, “For instance, if they had
structured family lives—Ilike being woken up early for sports or having designated times
for homework—they tend to be better at scheduling and structuring their work.” This
insight points to the significant impact of early life experiences on developing effective
research habits. P5’s observations emphasize that personal background can play a
crucial role in how well students handle the organizational aspects of research.

Overall, participants emphasized different parts of the research process based on
their roles and experiences. Professional researchers like P1 and P4 focused on ad-
vanced skills such as searching and discerning key literature, highlighting the depth
of experience required for effective research. Meanwhile, participants like P2 and P3
underscored the importance of foundational skills like locating peer-reviewed arti-
cles and summarizing information, which are critical for students. P5’s observations
on the variability in students’ abilities further emphasize the need for personalized

support and guidance to enhance research skills.
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4.6.5 Challenges in Literature Review Process

Participants highlighted several challenges that both students and researchers face
during the research process, revealing the complexities and difficulties inherent in
conducting thorough and effective research.

P1 identified writing the literature review as particularly challenging, empha-
sizing the difficulty of organizing ideas from various sources into a coherent narrative.
P1 noted, “I find writing particularly challenging, especially the literature review”.
which highlights the conceptual demands of synthesizing information from diverse
sources.

P2 highlighted two key challenges faced by students: developing an efficient
search strategy and critically evaluating resources. These difficulties are often
exacerbated by time constraints and the pressure to complete assignments efficiently.
P2 observed, “they often struggle with developing a good and efficient search strategy
and the tools to approach it,” indicating the need for better support and resources to
help students navigate these aspects of the research process.

P3 mentioned additional challenges for students, such as finding peer-reviewed
articles that address their specific topics and understanding the structure of a
literature review. They emphasized the importance of helping students identify
the main thesis, key discussion points, and supporting evidence. P3 explained, “The
most difficult part is often helping students understand that they don’t need to go
through each sentence and make it smaller. Instead, it’s about identifying the main
thesis, the key discussion points, the evidence supporting those points, and any study
or methodology that supports the evidence.” This highlights the need for guidance in
structuring and synthesizing literature effectively.

P4 identified a lack of effective tools for extracting data and insights from
research papers as a challenge for both students and researchers. Managing data can
be time-consuming, and there is a need for improved tools and methods for data
extraction and analysis. P4 stated, “A challenge I observe for both students and
researchers is the lack of effective tools for extracting data or insights from these
papers and then building new knowledge or relating it to existing knowledge. I think
the time-consuming part is managing these pieces of data.”

P5 discussed the challenge of balancing speed, accuracy, and completeness
in research. They emphasized that research is a skill that requires continual main-

tenance and practice, suggesting that students need ongoing support and guidance
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to develop and refine their research skills. P5 noted, “Although it’s not always pos-
sible, students can understand that being fast, accurate, and complete aren’t always
compatible. So, you often need to balance these aspects.” This indicates the need for
students to learn how to prioritize and balance these competing demands effectively.

Overall, the participants’ insights reveal a range of challenges in the research
process, from developing search strategies and evaluating resources to synthesizing
information and managing data. These challenges highlight the importance of pro-
viding students and researchers with the necessary tools, support, and guidance to

navigate the complexities of research successfully.

4.6.6 Models and Frameworks mentioned by Participants

The participants shared diverse perspectives on their use and teaching of formal
models and frameworks for conducting literature reviews.

P1 emphasizes a practical approach based on personal experience rather than
strictly adhering to specific models or ontologies. However, they acknowledge the rel-
evance of the ACRL Framework for information literacy [3], encouraging aware-
ness of its existence. This suggests that while P1 prefers a more intuitive method,
they recognizes the value of established frameworks in guiding information literacy.

Similarly, P2 and P5 also reference the ACRL Framework, with P2 further ac-
knowledging regional differences in frameworks for information literacy. P2 mentions
the Big6 Skills [24] and Bloom’s Taxonomy [11], indicating a broad understand-
ing of various models. They express a need to map Al literacy to classic information
literacy concepts, reflecting an interest in adapting traditional frameworks to contem-
porary contexts. This perspective indicates the importance of evolving educational
models to keep pace with technological advancements.

P3 focuses on a teaching strategy that leverages Anne Lamott’s concept of ’shitty
first drafts’ [36] to encourage students to write without pressure. This approach
emphasizes the importance of revision and external feedback, suggesting that the
initial writing phase should be free from the constraints of perfection. P3’s method
highlights the value of iterative writing and the role of feedback in the academic
writing process.

In contrast, P4, despite being aware of formal methods like systematic reviews,
chooses not to engage with them directly in their work. Instead, P4 emphasizes

strategic searching and the concept of undiscovered public knowledge [59], which
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involves uncovering overlooked or hidden information. They recommend dedicating
30-minute sessions to abstract reading, database testing, and material gathering with-
out delving into full documents, saving deeper exploration for later. This approach
highlights the significance of efficient research practices and strategic information
gathering in developing a well-supported research project.

P5 offers a unique set of research techniques they use and teach, including the Golden
Path, Fishing Net approach, and the Bug method. The Golden Path focuses
on quickly locating authoritative sources to build a strong foundation of credible in-
formation. The Fishing Net approach encourages broad searches without focusing
on specific types of materials, fostering a comprehensive understanding of the topic.
The Bug method is a more advanced research technique that is especially useful for
finding materials that are not easily accessible.

Overall, participants described a variety of approaches to literature review models
and frameworks. While some, like P1, P2, and P5, referenced structured models such
as the ACRL Framework, Big6 Skills, and Bloom’s Taxonomy, others, like P3 and P4,
emphasized practical techniques and strategic searching. These insights underscore
the diversity in teaching and practicing literature review methodologies, reflecting
a balance between formal frameworks and adaptable, real-world strategies. This
diversity highlights the need for flexibility in research education, allowing for both
the application of established models and the development of innovative, experience-
based methods.

4.6.7 Representation and Applicability of the RaMSeS Model

The RaMSeS model was generally perceived as a comprehensive representation of the
literature review process. Participants acknowledged that while no model can per-
fectly capture every individual’s approach, RaMSeS effectively mirrors their method-
ologies. Suggestions for enhancing the model included making it more digestible,
especially for students who may initially find it complex.

P1 emphasized the utility of the RaMSeS model in capturing the essence of lit-
erature review processes and acknowledged the thoroughness of the model, stat-
ing, “It’s a thorough model. This model effectively captures what I do.”

P2 indicated partial alignment, recognizing familiarity with some strategies such
as background knowledge, searching in databases, reading, and skimming within the

model while highlighting areas they had not previously discussed, such as annotation
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and using seed papers for finding more relevant articles. They stated, “I haven’t
touched on some aspects of this. But I feel that this is close to what I've tried to
describe.”

P3 found the model very close to their methods and noted the iterative na-
ture of the research process, emphasizing the importance of background knowledge,
keyword usage, and data mining from citations. P3 stated, “This is very close to the
system.” This participant appreciated the model’s comprehensive approach, particu-
larly in areas of search strategies and resource evaluation.

P4 echoed a positive view, noting the comprehensiveness of the model and
its reflection on actual research processes. They mentioned, “It’s more comprehen-
siwe than what I've discussed,” and appreciated the iterative nature of the model,
especially in refining keywords and filtering articles. They concluded, “It mirrors the
process quite well,” indicating strong alignment with practical research workflows.

P5 also provided positive feedback and suggested considering multiple research
styles and pathways. They stated, “You might want to build pathways into your
database search process, or at least make accommodations for all those methods to
be possible”. They appreciated features that facilitate navigation and revisiting
past searches, reinforcing the model’s practicality in supporting diverse research ap-
proaches.

Overall, participants viewed the RaMSeS model as a comprehensive and flexible
representation of the literature review process, effectively mirroring their method-
ologies. They appreciated its thoroughness and alignment with real-world research
practices, though some suggested making it more digestible for students. Participants
emphasized the model’s utility in capturing iterative processes and diverse research

styles, reinforcing its practical applicability across various research approaches.

4.6.8 The Usefulness of the RaMSeS Model on Teaching Re-
search Methodology

The RaMSeS model was considered a valuable tool for teaching research method-
ologies, particularly in structuring literature reviews. Participants highlighted its
potential to impart systematic approaches to students, yet emphasized the need for
simplified presentation to aid comprehension, especially among beginners. Analysis
of participant feedback revealed both perceived benefits and identified challenges.

P2 emphasized the potential of the model in teaching the foundational aspects
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of information literacy. They stated, “Returning to the essentials of what your
model reflects, how to approach a search structurally and systematically, and how to
apply critical skills, will be more important than ever.” This highlights the model’s
value in reinforcing critical evaluation and systematic search strategies, which are
crucial in the context of evolving research tools and technologies.

Similarly, P4 appreciated the model’s comprehensiveness and ease of under-
standing, noting its usefulness in teaching students how to handle search results
effectively. They said, “Often, students dont know what to do with the results of
their searches.” This suggests that the RaMSeS model can guide students in the
often-overlooked steps of research, such as exploring cited references.

P5 saw the model as a beneficial general guide, even though they acknowledged
the variability in individual research experiences. They stated, “It could be useful and
would help students recognize where they are in the process. They could assess whether
they are close to the end of a particular search or if they still have more to explore.”
This indicates that the model can help students navigate the research process more
systematically and recognize their progress.

Overall, the RaMSeS model was acknowledged as a valuable tool for teaching
research methodologies and structuring literature reviews. Participants highlighted
its potential to impart systematic approaches to students. The model was seen as
beneficial for reinforcing critical evaluation and systematic search strategies (P2),
helping students handle search results effectively (P4), and guiding them through the

research process while recognizing their progress (P5).

4.6.9 Suggested Improvements for Enhancing the RaMSeS
Model as a Teaching Tool

Despite the positive feedback, some participants pointed out challenges in using the
RaMSeS model, particularly concerning its complexity and applicability. They pro-
vided insightful feedback on how to improve the RaMSeS model to make it more
effective as a teaching tool for the research process. Their suggestions focused on
presentation, adaptability to new technologies, refinement of search techniques, and
accommodating diverse research methods.

Simplifying Presentation: The importance of simplifying the model’s presen-
tation was mentioned by P1 to make it more accessible, especially for students. P1

emphasized the need to turn the model into a more digestible story. They noted, “The
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model 1s good, but the presentation needs to be simplified and explained in a way that’s
easier to digest.”

Adapting Emerging Technologies: P2 pointed out the necessity of adapting
the model to incorporate emerging technologies, such as generative Al in academic
databases. This indicates a future need to revise the model to stay relevant to tech-
nological advancements, ensuring it remains useful in guiding students on how to
effectively utilize these new tools.

Refining Search Techniques: The importance of refining the 'search in database’
(Fig 3.1.B) action was stressed by P4. They suggested, “How to effectively craft
searches. How to refine your search query based on the information you’re gather-
ing. That’s the critical piece.” This highlights the need for the model to provide
more detailed guidance on developing effective search strategies, which are crucial for
comprehensive and systematic literature reviews.

P5 suggested that the model should consider different search methodologies, such
as the Golden Path, the Fishing Net, and the Bug (discussed in section 4.6.6). P5
stated that “You might want to build pathways into your database search process, or
at least make accommodations for all those methods to be possible.” This shows that
the model could be enriched by incorporating various search strategies within the
search in databases (Fig 3.1.B), making it more versatile and applicable to a broader
range of research scenarios. Additionally, they mentioned the potential benefits of
features like viewing past searches which could simplify the research process and
improve navigation.

Iterative Nature of Research: P3 highlighted the iterative nature of research,
where initial findings and thesis statements may change as new information is gath-
ered. They said, “Your thesis may change. So you may have to go back to the
beginning again to find out that a lot of the stuff you’ve got isn’t working for your
thesis as well as it could be.” This suggests that the model should emphasize the
iterative process of research, allowing for flexibility and adjustments as new insights
are gained.

Overall, the feedback from participants can make the model a more effective and
versatile teaching tool, better-equipping students and researchers to navigate the

complexities of the research process.
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4.6.10 Techniques and Tools for Organizing and Managing

Literature Findings: Insights from Participants

The participants shared a range of techniques and tools they recommend to stu-
dents for effectively organizing and managing their literature findings. Their insights
highlighted the importance of using citation management software, the flexibility of
different organizational methods, and the benefits of collaborative tools.

Citation Management Software: Participants overwhelmingly endorsed the
use of citation management software, with Zotero” and Mendeley® being the most
frequently mentioned tools. P1, who utilizes both Zotero and Mendeley, highlighted
Zotero’s digital highlighting feature as particularly beneficial: “In Zotero, I can au-
tomatically generate a reference from the highlighted text and possibly annotate it.”
This functionality enables users to efficiently revisit and focus on the most relevant
parts of their articles.

P4 emphasized the importance of adopting a tool like Zotero early on to estab-
lish a comprehensive library of resources: “I often recommend Zotero. This should
become a routine practice, reflecting a structured approach to the work on the stu-
dent’s part.”. P2 underscored the advantages of Zotero’s open-source nature and its
capabilities, noting, “I am also 100% convinced that it is one of the most capable
tools available, especially for students and possibly for researchers.” They suggested
that despite initial reluctance among students to explore new software, transition-
ing to more sophisticated tools like Zotero can significantly enhance their research
practices.

Flexibility and Personalization: Participants acknowledged that students
have diverse preferences and processes for organizing their information. P3 encour-
aged students to use their own processes while incorporating additional tools: “We all
have different ways of organizing our information. I encourage students to use their
own process and give them additional tools to incorporate into it.” This flexibility is
crucial as it respects individual working styles while promoting the adoption of new,
more efficient methods.

P4, who uses Zotero for group projects, emphasized its collaborative features: “Zotero’s
features for group sharing and collaboration are particularly useful. We often divide

the literature review into different sections and assign them to wvarious coauthors.”

"https://www.zotero.org
8https://www.mendeley.com
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This highlights the importance of selecting tools that facilitate collaboration and
streamline the literature review process in group settings.

Alternative Tools and Methods: Some participants mentioned alternative
tools and methods that can complement citation management software. P4 noted that
students conducting systematic reviews might use spreadsheets to organize variables
extracted from papers. They also mentioned NVivo? as a useful tool for synthesizing
qualitative data. P2 acknowledged that many students initially use simple methods
like Word documents or Excel files to organize their resources.

Physical Methods: Despite the prevalence of digital tools, some participants
still valued physical methods for certain tasks. P1 described their preference for phys-
ically underlining and writing notes in the margins of printed articles: “I physically
underline and write notes in the margins because it creates a stronger cognitive con-
nection.” This approach can be particularly beneficial for those who find that physical
interaction with their materials enhances their understanding and retention.

Overall, participants recommended a combination of citation management soft-
ware, personalized organizational methods, collaborative tools, and, in some cases,
physical note-taking. Tools like Zotero and Mendeley were highly endorsed for their
comprehensive features and collaborative capabilities. Flexibility in organizational
methods was also emphasized, recognizing the diverse preferences and needs of stu-

dents.

4.7 Summary and Discussion

In this section, we summarize and interpret the findings detailed in section 4.6. The
discussion delves into addressing the interview research questions in Section 4.1.
The RaMSeS model is perceived by participants as a comprehensive framework
that effectively represents key activities within the literature review process, which an-
swers our first research question (RQ1, Section 4.1). Participants consistently praised
its ability to navigate essential phases such as ideation, searching, organizing, and
writing. They noted its alignment with their iterative research approach, crucial
for refining research questions and establishing foundational perspectives (P1, P3).
This initial phase was pivotal in demonstrating the model’s practical utility (P2),

highlighting its role in refining and adapting research strategies continually.

“https://lumivero.com/products/nvivo
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Furthermore, experts lauded the RaMSeS model for its descriptive nature and
its utility in developing research methodologies, addressing RQ2. They unanimously
acknowledged its clarity in structuring the research process—from clarifying research
questions to synthesizing findings (P1, P3). Its flexibility was particularly appreci-
ated, allowing researchers to adapt its guidelines across diverse contexts and method-
ologies (P2, P4). This consensus underscores its potential contribution to enhancing
systematic literature review practices, supporting researchers at all levels in their
pursuit of rigorous research methodologies.

The RaMSeS model can prove to be valuable for describing processes within lit-
erature research theories and current practices, addressing RQ3. Experts highlighted
its role as a comprehensive framework that people can follow. It can serve as a
map for people to identify which part of the process they are in and which options
they have moving forward. Participants emphasized its adaptability in accommodat-
ing dynamic shifts and methodological adaptations throughout the research process
(P1, P3). This adaptability was crucial in contemporary research contexts where
responsiveness to new information is important. Moreover, the model’s structured
approach aids researchers in navigating phases systematically, ensuring thoroughness
and coherence in their literature reviews (P2, P4).

The RaMSeS model does not explicitly mention the use of Artificial Intelligence
(AI). However, in our model, different actions and outputs can be accomplished by
humans, machines, or a combination of both. For example, background knowledge
(Figure 3.1.A) can be enriched, articles can be read /skimmed (Figure 3.1.1), and notes
can be made (Figure 3.1.H) through a combination of human and machine efforts.
Each action may be performed with the help of Al or entirely by Al, depending on
the situation. The model remains applicable regardless of the method employed.
To provide more specificity about how and who performs these actions, a closer
examination and indication of roles may be necessary.

Several limitations and areas for enhancement in the RaMSeS model were noted
by participants, addressing RQ4. Participants highlighted the need for more explicit
guidance on integrating diverse methodologies and adapting variations in research
designs (P1, P3). Suggestions were made to enhance its adaptability to emerging
technologies, digital tools, and advancements in data management (P2, P4). Partici-
pants suggested that the model should support researchers in interdisciplinary fields
and address challenges related to underrepresented topics (P3, P5). This includes

providing guidelines for evaluating sources beyond traditional disciplinary boundaries



and promoting inclusive research practices.

47



48

Chapter 5

Early Career Researchers’

Management of Academic Sources

In our exploration of academic document management processes and their integration
into the literature review writing, we conducted a survey study followed by an in-
depth interview study, detailed in Chapter 4. The survey was designed around four
pivotal research questions (Section 5.1), each aiming to unravel different facets of the
academic workflow, from reading habits and note-taking practices to the maintenance
of article collections and the transformation of these collections into final written
reports.

In this chapter, we explain the design of the survey study, participant sample,

study procedure, and Results.

5.1 Survey Research Questions

Research questions for the survey are crafted to comprehensively understand aca-
demic document management processes and their integration into final literature re-
view writing. RQ1 examines reading and engagement levels pre- and post-collection.
RQ2 focuses on summarization and note-taking practices. RQ3 explores collection
maintenance and RMS usage. Lastly, RQ4 traces information transformation into the

final report.

e RQ1 - What are the typical researcher reading habits? E.g., do re-
searchers read individual articles before collecting them? How much of an article

is read before and after collecting?
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e RQ2 - What are the typical summarization and note-taking prac-

tices? E.g., when do researchers take notes or summarize?

¢ RQ3 - How do researchers populate and maintain their collections?
E.g., how do researchers process the article collections? Do researchers feel that

RMS supports them in processing collections?

¢ RQ4 - How do researchers eventually transform what they have read
and collected into writing? E.g., to what extent do they rely on their

collections when writing?

The overall goal of the survey study is to provide an initial characterization of how
early career researchers accomplish the related work research process, with a scope
that covers reading to writing up. To accomplish the overall goal we look at four

top-level research questions.

5.2 Survey Design

We designed and deployed an online survey to understand the research process of early
career academic researchers. Based on the main research questions (Section 5.1) and
the RaMSeS model, we derived a set of survey questions (SQs) which we iteratively
refined over multiple sessions. The final set of 23 questions can be divided into
three groups: demographic questions that describe the research sample (SQ1-SQ7,
see Table 5.2), questions to assess research practices (SQ8-SQ24, see Table 5.1), and
an attention/decoy question (SQ21), which is an inverted version of SQ15. Note that
some survey questions address multiple research questions and that question SQ25
is an open question that was analyzed qualitatively. The final version of the survey
is estimated to take an average of 15 minutes to complete and was approved by the
institutional ethics research board of our institution before deployment. The survey

questions we designed and used for the study can be accessed in the Appendix A

5.3 Linking Survey Questions to RaMSeS and Re-

search Questions

To explore the typical reading habits of researchers (RQ1), survey questions SQ8 and

SQ9 are instrumental. SQ8 examines the time allocation across various research-
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related activities, shedding light on the role of reading within the overall research
process. SQ9, by asking respondents to sequence their activities following the discov-
ery of a pivotal article, offers insight into how reading is integrated into the workflow.

For RQ2, which delves into standard summarization and note-taking practices,
SQ10, SQ11, and SQ14 are pertinent. SQ10 identifies the diversity of sources from
which researchers take notes, linking to their reading and summarization behaviors.
SQ11 queries the methods of note-taking, directly tying to their strategies for docu-
menting insights. SQ14 can reveal the effectiveness of these notes when researchers
revisit articles, highlighting the utility of summarization for understanding and anal-
ysis.

The third research question (RQ3) examines how researchers curate and manage
their personal collections of articles. SQ16 inquires about the use of archival systems
and tools, providing a window into collection management strategies. SQ18 evalu-
ates the efficiency of reference management tools, crucial for maintaining organized
collections.

Investigating how researchers transform their readings and collected materials into
written work (RQ4), SQ19, SQ20, and SQ22 are aligned. SQ19 aims to understand
the practical application of collected information in writing. SQ20 investigates the
challenges faced during this integration process. SQ22 assesses the degree to which
the curated collection supports the writing endeavor.

Furthermore, SQ12 and SQ13 offer general context by assessing task prioritization
and research activities, which can indirectly inform us about reading and note-taking
habits. SQ15, SQ21, SQ23, and SQ24 touch upon researchers’ attitudes and perceived
challenges, providing a backdrop that may affect all aspects of their research practices.

Over multiple iterations, we refined our survey questions and finalized 23 ques-
tions (Table 5.1). Survey questions were designed to delve into researchers’ practices,
covering article search and filtering (which reflects our proposed RaMSeS model).
We probed into post-article selection activities, including reading, skimming, note-
taking, revisiting, analysis, and final writing. We sought insights on time allocation,
evaluated the utilization of RMS tools, gauged satisfaction levels, and assessed the
time invested in managing and analyzing collections. Furthermore, challenges from
the initial search to the final writing stages were systematically addressed. To ensure
ethical standards were upheld, we submitted our research proposal to our institution’s
human research ethics board, and after receiving approval, we commenced participant

recruitment. The survey was approved by the local Research Ethics Board.
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Table 5.1: Survey questions and associated question types.

Q # | Question Text Question Type
SQ3 | What is your gender? Multiple Choice (4)
SQ4 | What is your current age? Number input
What is the highest level of education you have completed . .
. . Mulitple Ck ¢
SQ5 or the highest degree you have received? ulitple Choice (9)
SQ6 | Which of the following best describes your current occupation? Multiple Choice (7)
SQ7 | What is your domain? Multiple Choice (6)
In a week, on average how much time do you spend on finding, reading, .
SQs8 writing, manipulating, and interacting with research articles and works? (In hours) Number input
Q9 Suppose you have found an ilnpplr‘te?nt -article relevant to your research. ‘ Ranking (5)
Can you order the following activities in order of what you do most often?
SQ10 | What type of information sources do you save in your collection? Multiple Selection (6)
SQ11 | After reading or skimming an article, do you take notes? If yes how do you take notes? | Multiple Selection (5)
SQ12 | How do you rank the amount of time you spend on different research tasks? Ranking (8)
Q13 If you ‘ar§ managing a collection. of references or documents, select all the possible Multiple Selection (8)
activities you do on your collection:
SQ14 | During your research or literature review, how do you go back to an article? Multiple Selection (4)
Q15 How much do you agree with: It is easy for me to take electronic notes Range
A on various items in my collection such as PDF files, articles, etc 0 (very easy) - 100 (very-difficult)
To facilitate your research process, do you use any archiving system/tool? o .
SQ16 If yes, which of the following apply? Multiple Selection (8)
Q17 There are a bunch of reference management tools currently used by researchers. Multiple Selection (13)
Do you use any of those?
QI8 If you have experience with any reference management tool, overall how well Range
do the tools support the process of writing the final report/paper? 0 (inadequate) - 100 (perfect)
Q19 When you are Writing your .papcr/ report hf)w do you Multiple Selection (6)
use your collection, annotations, and notes?
In your entire process, from searching for an article to writing the final paper, .
85Q20 which part of the process feels most challenging for you? Ranking (7)
sQ21 How much do you agree with the following statement: It is difficult for me to take Range
notes on various digital items in my collection such as new articles, files etc. 0 (very difficult) - 100 (very-easy)
5022 How much do you agree with the following statement: Range
T generally satisfactorily utilize my collection for writing the final report/paper. 0 (underuse) - 100 (over-reliance)
sQ23 How much do you agree with the following statement: Range
I wish I spent more time building my collection. 0 (less time) - 100 (more time)
sQ24 How much do you agree with the following statement: Range
I wish I spent more time analyzing my collection. 0 (less time) - 100 (more time)
SQ25 Do you have any suggestions for tools, appli'cations‘,) or software that could Open-ended
improve the entire process of your research journey?

5.4

Participant Recruitment

We recruited participants through a dual approach, utilizing poster advertisements

at our institution and enlisting global participants through Prolific', an online crowd-

sourced study platform. Participants received $5 in compensation for their time. Par-

ticipant screening reflects the target audience of early career researchers. Prospective

participants were required to hold at least a bachelor’s degree, be currently pursuing

a Ph.D., be proficient in English, and have experience in academic writing such as

reports or grant applications.

Initially, we recruited 50 participants, and after applying data acceptance criteria,

32 participants qualified for further analysis. For the subsequent recruitment phase,

‘https://wuw.prolific.com
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Table 5.2: Overall demographics of our Participants

Domain Number | Academic Position Age (Avg) | Research Time

Engineering/ 25 Grad Student (23), 32.24 19.72 h/w

Computer Science Postdoctoral researcher (1),
Professor (1)

Science 24 Grad Student (22), 28.7 13.12 h/w
Postdoctoral researcher (2)

Social Science 21 Grad Student (20), 28.14 19.38 h/w
Postdoctoral researcher (1)

Health Science 19 Grad Student (18), 26.89 7.15 h/w
Postdoctoral researcher (1)

Arts/Humanities |8 Grad Student (7), 30.5 19.75 h/w
Postdoctoral researcher (1)

Law 2 Grad Student 24 1.5 h/w

Psycholinguistics |1 Grad Student 35 2 h/w

we enlisted an additional 50 participants, resulting in 40 participants meeting the ac-
ceptance criterion. The last group of participants (n=28) was recruited from our local
institution through mailing lists and advertisements on bulletin boards. Ultimately,
we gathered 100 survey valid responses. The data acceptance criteria included a min-
imum completion time of 8 minutes for the survey and a consistency threshold in the
attention/decoy question.

The overall demographics of the analyzed sample are summarized in Table 5.2.
Overall, the survey results indicate a diverse group of participants in terms of gender,
(43 males, 56 females, and 1 non-binary). Age ranges from 22 to 53 years old with
average age of 31.0 for males and 28.0 for females. Participants reported dedicating a
considerable amount of time to research activities on a weekly basis (average weekly

research time: 15.14 hours).

5.5 Survey Results

We report the results in this section. We describe the overall answers for SQ9-SQ24;
then the results of an unsupervised cluster analysis; notable correlations between
responses across survey questions and, finally; the qualitative analysis of responses to
SQ25.

The use of both correlation analysis and unsupervised clustering adds depth to

the analysis. Correlation analysis was chosen for its ability to reveal linear relation-
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ships between variables, while unsupervised clustering was selected to uncover natural
groupings within the data. Despite these advantages, correlation analysis assumes lin-
ear relationships, which may not capture all types of associations, and clustering can
be sensitive to the choice of parameters. A sample size of 100 early career researchers
was selected to ensure sufficient statistical power, using stratified sampling to achieve
representation across various disciplines.

We found that researchers tend to prioritize skimming over research materials
rather than reading in full. In addition, despite the availability of digital tools and
technology, some researchers (15%) still rely on traditional physical note-taking and
archiving methods for writing, knowledge refreshment, and pattern recognition. Par-
ticipants (76%) using RMS expressed their satisfaction. The participants also pro-
vided suggestions for improvement and mentioned some of the features that can be
implemented in the development of future tools to meet researchers’ needs in terms
of organization, collaboration, ease of use, integration with writing platforms, and
enhanced analysis capabilities. Here we just provide a snapshot of the survey results,

detailed results are discussed in the following subsections.

5.5.1 Overall Survey Answers

Figure 5.1 visually represents the results for the non-demographic questions. We
describe the main characterization of the process grouped by the main research ques-
tions of Section 5.1. Note that, because the number of respondents ended up being

exactly 100, response counts correspond also to response percentages.

Research Reading Habits

Responses to SQ12 show that a majority of researchers consider reading or skimming
articles as well as taking notes the most time-consuming activities in the process.
Reading is ranked as the first or second most time-intensive activity by 77, and
taking notes and annotating articles by 36. The most common thing to do after
finding a relevant article was to skim it (67 respondents ranked it as top). Reading
the paper right after finding it is less common than skimming it or storing it for
later reading. Although time-consuming, reading itself is not generally considered a
challenging activity; only 32 respondents ranked it most or second-most challenging,

and it is only the fourth most challenging on average.
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Figure 5.1:

Survey Results: The answers to ranking questions (SQ9, SQ12, and SQ20)

are in ascending order, with the left choices having lower cumulative averages.
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Summarization and Note-taking Practices

After reading or skimming articles, most people take notes (only 17 report not taking
notes — SQ11). A majority report collecting notes about their reading (62 — SQ10).
A majority annotate in a separate file (62), and many annotate directly on the digital
file (41) or on a print (25). The relatively low proportion of people who annotate
on the digital file is despite a relatively high proportion of respondents considering it
easy to take electronic notes directly on the document (e.g., on the pdf file — SQ15),
which is also a feature available in most reference management tools. Despite taking
notes being ranked the second most time-consuming task, only 13 respondents report

using it to revisit their notes (SQ19).

Research Work Collection Population and Maintenance

Respondents reported a variety of materials to be collected (SQ10), including a ma-
jority who stored a copy of the article source (pdf — 88), with significant numbers of
people storing also links or bookmarks, and citations. Only a few (15) store informa-
tion on how the source was found. In SQ16 respondents acknowledge using a variety
of storage options beyond reference management tools, which is only the second op-
tion with 52 respondents. The main alternative was saving articles directly in the
local file system, which a majority of respondents report doing (58); other researchers
report saving article sources on the cloud (46), as browser bookmarks (43) or as a
list of citations in document files such as Word (41). Only 20 researchers use index
cards or other paper-based system to keep their collection. Respondents report using
a variety of reference management tools (SQ17), with the most popular being Zotero
(42), followed by Mendeley (28) and EndNote (19). A substantial number (21) use
BibTex, which is not a reference management tool per se, but a format to store refer-
ence information in plain text files. Storing or collecting articles was ranked fourth in
terms of tasks within the process (SQ12), ranked below reading and annotating arti-
cles and writing the report; however, respondents tended to agree that they should
spend more time in this part of the process (SQ23). Storing and maintaining the

collection are ranked as the least challenging activities in the process (SQ20).

Information Transformation and Writing for Final Report

The later stages of the process involve finding patterns in the collection and utilizing

this information, as well as the collection itself, to write up the final report. Relatively
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few respondents report ever checking the collected literature globally to find patterns
(36 in SQ13). Respondents probably identify this as a problem, since there is, on
average, a desire to spend more time analyzing the collection (SQ24 — responses are
clearly above the midpoint of 50 on average). Researchers might avoid this analysis
process because it is seen as challenging (“Getting the big picture out of the collection”
is rated the third most challenging aspect of the process — SQ20), yet it is the sixth
task in terms of how much time is spent on it (SQ12).

The writing of the report itself is the third most time-consuming task (SQ12),
and the most challenging (SQ20). Respondents seem to be generally happy about the
effort spent on the collection phase since most consider that they do not under-use or
over-rely upon their collections for writing (SQ22). Responses to SQ19 indicate that
most researchers do use the collection to cite articles when writing, to read articles
that they have collected before, and to check the accuracy of statements that they
make in the report. However, over 58 respondents report searching for articles again

on the internet for articles, despite having them in their archiving system.

5.5.2 Correlation Analysis

In our study, we began with Correlation Analysis to understand basic statistical rela-
tionships between variables, identifying preliminary patterns and dependencies. This
method served as a foundational step, revealing the structure and direction of asso-
ciations that hinted at more complex interactions within our dataset. Recognizing
the limitations of Correlation Analysis in fully capturing the intricacies of these re-
lationships, we transitioned to Unsupervised Clustering. This advanced statistical
approach allowed us to delve deeper into the data, uncovering hidden groupings and
structures not evident through correlation alone. By bridging these methodologies,
we moved from surface-level insights to a more nuanced understanding of our data,
illustrating the evolution of our analysis from basic to complex statistical techniques.

To assess whether there were other cross-question patterns in the data we also
performed a correlation analysis of responses in the different questions. We calcu-
lated Pearson Correlation Coefficients for all pairs of responses of SQ8-24 (excluding
SQ15 and SQ21, which were used as attention questions) and examined those that
were statistically significant. Then we looked at those with the highest correlation co-
efficients and discarded correlations that were structural or obvious (e.g., in questions

with multiple choices the answers are naturally inversely correlated). The following
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paragraphs describe the top of the remaining correlations. Readers should interpret
these with care, since the correlation coefficients are generally moderate, and out of
a very large number of pairwise comparisons. For the most part, these correlations

simply indicate consistency in researcher responses across questions.
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Figure 5.2: Correlation matrix visualization with Pearson correlation coefficients,
annotated with statistically significant values.

For example, we can see from Fig: 5.2 that taking notes on a separate document
file after reading or skimming articles (SQ11.3) is positively correlated with checking
collections to recall articles (SQ13.5 — r =0.42, p =< 0.0001). It makes sense
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that people who take notes rely on those to recall the contents at different times.
Also, people who report usage of archiving systems/tools/software (SQ16.4) also tend
to report using Zotero (SQ17.1 — r =0.39, p =<0.0001). SQ16.4 also correlates
positively with respondent’s satisfaction with reference management tools. SQ16.4
also correlates with a higher ranking (negative correlation because lower numeric
value of ranking means higher priority) of storage/collecting behavior after finding
an important article (SQ9.3 r = —0.46, p =< 0.00001).

5.5.3 Unsupervised Clustering Analysis

To find patterns in how respondents answered the question (i.e., to see if there are
“types of respondents” who tend to answer questions differently than others) we
carried out an unsupervised clustering analysis (k-means clustering). We encoded the
multiple-select and ranking question survey responses to binary values and also used
the numeric responses for the survey questions (Table 5.1). This resulted in 78 feature
values per participant. We set the number of clusters (k) to different values (3, 4, 5,
6, and 7) and calculated three quality metrics for each clustering result (Silhouette
Coefficient [55], Davies-Bouldin index [21] and Calinski-Harabasz Index [16]). Based
on these metrics we selected k=3 as it provided the best overall outcomes in those
metrics (Silhouette score: 0.051, Davies-Bouldin score: 3.347, and Calinski-Harabasz
score: 6.233). We performed a one-way ANOVA analysis on the clustering results
to determine the most distinctive survey questions or survey question options across
the three clusters. Figure 5.3 shows the top 10 most discriminative features, ranked
using the F-Value (with the associated p-value being less than 0.05). The values for
each group are normalized averages of the responses. We next discuss the distinctive
characteristics of the three clusters, which we named casual, , and digitally-

savvy research collection managers.

Casual Collection Managers (Casuals)

This cluster comprises 24 respondents with an average age of 26.95 years, dedicat-
ing an average of 14.83 hours per week to research. Casuals are characterized by
reduced note taking and a reduced likelihood of maintaining a collection to aid them
in their research process. They are less likely to adopt RMSs and allocate less time
to the organization of their document collections. These suggest a less structured

approach to collection management, where their collections might be less organized
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or non-existent, forcing them to rely more on their own memory during the writ-
ing phase. This group comprises individuals from a diverse distribution of domains,
including Law (1), Science (7), Social Science (9), Health Science (5), and Engineer-
ing/Computer Science (3).

This is the largest cluster with 42 participants with an average age of 29.57 years,
dedicating an average of 14.11 hours per week to their research. Respondents in this
cluster tend to take notes about the articles they read/skim and also spend time
categorizing/cleaning their collection (Figure 5.3). However, they are significantly
different from Casuals as they are more likely to take notes and specifically, notes
on separate document files (Figure 5.3). In addition, this cluster of participants
is also less likely to use archiving tools and systems. Among the reported RMS
use, the are also more less likely to use “Mendeley” and more likely
to utilize “Endnote” which is an older RMS. Furthermore, they are more likely to
also use their collections to remind themselves of the articles and resources they
previously gathered(Figure 5.3). This group comprises individuals from a diverse
array of fields, including Health Science (13), Social Science (11), Arts/Humanities
(8), Engineering/Computer Science (5), Science (8), Law (1), and Psycholinguistics

(1) (Health and Social Sciences are slightly over-represented compared to the other

groups).

This cluster, comprises 34 participants with an average age of 30.44 years, spend-
ing 16.61 hours per week on research. This cluster of participants is more similar
to than Casuals in that these participants have a high likelihood of
maintaining and interacting with their collections. We refer to these participants as
“Digitally-Savvy” due to their higher interactions with and more reported usage of
digital solutions. Participants in this cluster report much higher than average likeli-
hood to (Figure 5.3) annotate directly on digital files after reading or skimming an
article. This contrasts them with the cluster who also report the activity
of note-taking but has a lower likelihood to annotate directly on digital files. These
participants also report a higher-than-average use of archiving tools and systems

(Figure 5.3). Moreover, this preference to use digital tools is matched by a higher
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likelihood to consult their collections to check the accuracy when writing papers or
reports than other clusters. This cluster comprises individuals from the domains of
Engineering/Computer Science (18), Science (11), Arts/Humanities (2), Social Sci-
ence (2), and Health Science (1) (a more dominant representation of the sciences and

engineering/computer science).

5.5.4 Open-ended Survey Response Analysis

SQ25 was an open question where participants provided their suggestions for tools,
applications, or software that could improve the entire process of their research pro-
cess. We analyzed this question qualitatively by:

1) extracting relevant topic mentions from the text (labeled by the participant);

2) grouping related mentions through affinity diagramming;

3) summarizing the main mentioned groups. What follows is a summary of the
answers.

Participants mentioned various tools and applications they use for their research
purposes. This includes Microsoft Word, Excel, EndNote, Obsidian, Zotero, Mende-
ley, Notion, GoodNotes, ChatGPT, The Old Reader, and Scrivener. They highlight
different purposes for using these tools, such as organizing documents, notes, and ref-
erences, taking digital notes directly on articles, storing and annotating papers, cre-
ating links between ideas and sources, sorting and cross-referencing files, and building
a holistic overview of their research collection. One participant (P82) expressed a de-
sire for tools that could further support collaborative research teams. P72 wanted the
ability to extract text based on categories and enable the analysis and collaboration
of RMS.

While some participants expressed satisfaction with their current tools, others
mentioned specific limitations. These included the need to manually format changes
in EndNote, the difficulty of managing a large number of references in existing tools,
slow performance, and frequent crashes. Participants also identified challenges in
taking online article notes, retrieving all notes from a single article tag in Zotero,
and establishing a coherent and consistent note-taking and collection system. Addi-
tionally, they expressed a desire for tools that would update and maintain collections
after projects were completed.

Respondents provided suggestions for improving existing tools and developing

new ones. These suggestions include the integration of research software with Word
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for accessibility on any device (P96), the ability to search and save articles from
Google Scholar into a personal library (P11), and easier digital note-taking directly
on articles (P14). Other suggestions include a single sheet for accessible studies with
visible graphs and links (P16), improved integration with iPads for handwritten notes
(P20), and hover-over summaries for article titles. They also suggested more visually
appealing and interactive note-taking interfaces (P89), software that matches similar
notes from different papers, and simplified implementation with Word software.
Some responses focused on enhancing RMS by allowing customizable inputs for
notes sections (P35), providing complete journals in database listings, creating tools
resembling outlines for a better understanding of folders and notes, and incorporat-
ing Al-based features for sorting papers by results and collecting/archiving reading
material (P43). Participants also emphasized the importance of software that draws
common themes from multiple papers, displays graphical relationships between pa-
pers or authors (P80), and supports collaborative reference management for research

teams (P72).

5.6 Summary and Discussion

Here, we summarize and interpret the findings detailed in the results in section 5.5.
The responses offer a general characterization of early career researchers’ practices
regarding the research questions of Section 5.1 and the actions and outputs delineated
in the model described in Section 3. We refer to elements of the model based on the
nomenclature from Figure 3.1, e.g., M.G refers to the “collect” action.

The survey provides evidence that most early career researchers apply effective
reading techniques when they find relevant papers, preferring to first skim rather
than read articles fully (RQ1). This is likely to make it even more important for the
diligent collection of the reference or the article itself, i.e., the steps between M.F-
M.G-M.J, so that the paper can be effectively retrieved when needed again for a full
read or for citing. Most researchers report taking notes (RQ2), and the ones that
do seem to have a system for organizing their notes. However, there appears to be a
significant overlap between researchers who do not take notes and those who do not
systematically manage their collections, a group referred to as the ’casuals’ (RQ3).
Interestingly, while taking notes is common, the use of those notes in practice is less
frequent.

Interestingly, taking notes is much more common than using those same notes to
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remind oneself of what has been read (RQ2). This might be a missed opportunity,
or simply that the researchers recognize the value of the act of taking notes in itself,
separately from the value of accessing those notes afterward.

Researchers adopt diverse strategies to keep the source material in their collection
(consistent with [65] — RQ3). These techniques include copying the sources, taking
notes, and managing links and citations. The largely overlapping responses suggest
that many respondents use multiple systems or are in transition.

Participants reported a high affinity for saving copies of the original material
(SQ10) (38 out of 42 , 19 out of 24 Casuals, and 31 out of 34 Digitals).
According to SQ10, a large majority, 88/100 participants (38 out of 42

, 19 out of 24 (Casuals), and 31 out of 34 (Digitals)) opted to save copies of the
original source material, reflecting a very common practice. 27 out of 42
8 out of 24 Casuals and 27 out of 34 Digitals store personal notes after reading the
source material. 27 out of 42 , 8 out of 24 Casuals, and 27 out of 34 Dig-
itals) indicate a preference for saving links or bookmarks. The Casuals participants
consistently report lower note-taking and research material-saving behaviors. This
varied range of practices highlights the complex nature of research material curation
and implies that researchers use a combination of techniques to sort and organize
their article collections.

Respondents seem to recognize the value of existing reference management tools
as facilitators to create collections, and their use seems to be considered easy (RQ3).
An exception is the Casuals, who tend to favor saving links or bookmarks (probably
the most brittle way to keep references). Simultaneously, overall, respondents do not
generally pay much heed to the maintenance of their collections (RQ3). In terms of the
model, this suggests that existing tools or processes are fairly effective in the collection
process (M.F-M.G-M.J.). A minor additional point is that most respondents do not
seem to record meta-search information (e.g., how they found a particular paper).
Because this is information that most tools do not collect either, there might be
an opportunity here for new features that support provenance and more systematic
exploration of literature (e.g., recording keywords used to find a paper or connecting
papers that have been found on the same day or through the same search).

Perhaps more interestingly, the processes of revisiting articles and notes, cleaning
and categorizing the collection utilizing the reference collection effectively, and gen-
erally extracting the sense of the collection itself (M.K and M.L, RQ4) seem to be

much more poorly supported by existing tools. These processes are still considered
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difficult. Respondents also reported spending little time on those, while generally
recognizing that spending more time working with the collection might be beneficial.
Additionally, we find it interesting that, despite generally collecting references and
having systems to store articles, more researchers than we had predicted do not use
those collections for much in the later processes. Many even report searching again
on the internet to access materials that they have seen again. We speculate that this
is because current RMSs and other ad hoc systems that researchers use are likely
worst at search, especially if the collection is large.

This points to opportunities for improvement of existing tools. For example, RMSs
could have better searches, better ways to highlight or “star” papers, or effectively
communicate which papers are more important because they have been used more, re-
read, etc. However, there are also opportunities for new tools that enhance the more
difficult and cognitively demanding parts of the process: tasks involving sense-making
and pattern recognition of large collections as well as translating the newly acquired
knowledge about research in an area into the final text (i.e., a background section,
related work section, survey paper, etc.). This is also supported by the comments
and feature requests reported by respondents in SQ25.

We have seen a recent explosion of tools taking advantage of new machine learn-
ing technologies, including large language models, for finding literature (e.g., Re-
searchRabbit?), but we believe that the actions in the lower third of the model have
been generally neglected despite their importance, and ML-based techniques are not
the only way to address this need. For example, we find the prospect of tools that
provide enhanced visualization of reference networks, more intuitive methods for se-
lecting relevant literature, and streamlined organization of citations during writing to
be particularly promising. These tools could greatly assist researchers in navigating
complex information landscapes, making connections between diverse sources, and
ultimately producing more coherent and well-supported academic work.

Our clustering analysis also offers a glimpse of the diversity of current approaches
to the research process. The existence of a significant group of researchers (the Ca-
suals), who do relatively little storage and tracking of sources, may be due to various
factors. These could include a perception that current tools offer limited benefits
(with some relying on memory and re-retrieval from the internet as sufficient strate-
gies) or workflows that are incompatible with existing tools. Further investigation into

why this group may not engage in more systematic approaches to source management

’https://www.researchrabbit.ai/
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is necessary and important.

The other two groups are more search-literate but have their own idiosyncrasies.
The are more likely to use long-tested tools such as EndNote, but also
to collect notes separate from the documents themselves. They also seem to be the
cluster most invested in using their collection afterward. The Digitals take advantage
of more current tooling, but seem, on average, to leverage their collection less. It’s
important to note that these observations primarily apply to research processes where
RMS can be effectively utilized. For other types of research, such as archival or field
research, RMS may offer limited assistance, reflecting the diverse research practices
present in research-centric institutions.

The dominance in our sample of the , who also seems to be less con-
nected to health sciences and social sciences and humanities than the Digitals (more
skewed towards the computer science and engineering disciplines) might reflect the
slower pace of penetration of new tools in those disciplines. Nevertheless, the

seem to get better value from their collections. It is possible that researchers
who rely more on fully digital workflows also miss out on parts of the process that
are less well supported by current software (the bottom third of the RaMSeS model
of Figure 3.1).
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Chapter 6
Discussion and Future Directions

In this chapter, we interpret the findings from the RaMSeS model validation interview
study (Chapter 4) and early career researchers’ management of academic sources sur-
vey study (Chapter 5). We explore the alignment and contradictions between the two
studies, the implications of the findings for both novice and experienced researchers,
and the potential developments in software that could enhance the research process.
We also identify future research directions and discuss the limitations of our current
knowledge.

The RaMSeS model validation interview study revealed that participants found the
RaMSeS model to be a comprehensive framework for the literature review process,
aligning well with iterative research approaches. The model was appreciated for its
flexibility and clarity in structuring research methodologies. Participants noted its
value in navigating phases systematically and highlighted a need for more explicit
guidance on integrating diverse methodologies and adapting to new technological
advancements.

The early career researchers’ management of academic sources survey study indi-
cated that most early career researchers employ effective reading techniques, initially
skimming papers and diligently collecting references for later use. Note-taking was
common, although many researchers did not frequently revisit their notes. There
was a variety of strategies for curating research materials, including saving copies of
original sources, taking notes, and managing links and citations. Existing reference
management tools were generally well-regarded for collection purposes but were less
effective for processes like revisiting, categorizing, and utilizing references.

Alignments and Discrepancies Between Studies: Both studies highlighted the iter-

ative nature of the research process and the importance of systematically organizing
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and revisiting research materials. The value of structured methodologies and flexible
tools was emphasized in both studies, with participants recognizing the benefits of
models and frameworks like RaMSeS for guiding the research process. The survey
and interview findings both pointed to the need for improved tools that support the
entire research process, from initial ideation to final write-up.

The RaMSeS model appears to encapsulate the entire research journey effectively,
with participants commending its comprehensiveness in the interview study. How-
ever, the survey study indicates that existing tools are not adequately equipped to
support the later stages of research, such as revisiting and utilizing references. The
survey study also suggested that many researchers do not maintain their collections
systematically, a point less emphasized in the interviews, where participants seemed
more focused on the strategic and methodological aspects of the research process.

Implications for Researchers: For early career researchers engaged in traditional
academic work, the findings suggest that structured frameworks like RaMSeS could be
beneficial, providing clear guidelines for organizing and conducting literature reviews.
While many early-career researchers already demonstrate strong capabilities in these
areas, adopting systematic note-taking and reference management habits early in
their careers could further enhance the efficiency and effectiveness of their research
processes.

For experienced researchers, the findings indicate that refining existing method-
ologies by incorporating elements of the RaMSeS model, particularly its emphasis on
iterative refinement and strategic adaptation, could be valuable. The need for tools
that better support advanced stages of research, such as synthesizing findings and
writing, is critical for experienced researchers who manage larger and more complex
collections of research materials.

Recommendations for Software Development: The findings suggest several im-
plications for software development. Extensions to existing software could include
better search capabilities, tools for highlighting and categorizing important papers,
and systems for tracking the use and re-use of references. New software solutions
could focus on the more cognitively demanding aspects of research, such as sense-
making, pattern recognition, and translating research findings into coherent written
outputs. Integrating Al capabilities to assist with reading, note-taking, and synthesis
could significantly enhance the efficiency and effectiveness of the research process.

Limitations: The survey study primarily focuses on early-career researchers and

might not fully capture the experiences of more seasoned researchers or those from
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specific disciplines. Additionally, the interview sample was limited to a specific geo-
graphic area and consisted of a small number of participants. To gain a more com-
prehensive understanding, it would be beneficial to include researchers from other

countries and a larger participant pool in future studies.

6.1 Future Directions

Our work extends beyond the immediate findings; it sets the stage for future research
and innovation in the realm of academic document collection and curation. The in-
sights and classifications derived from our study provide a foundational understanding
of the diverse methods employed by early career researchers. This understanding not
only informs the development of next-generation tools and methodologies but also
highlights the dynamic and evolving nature of research processes. For example, our
discovery that researchers under-utilize their notes can inform the design of future
tools with enhanced note-taking functionalities. These advancements aim to bet-
ter support researchers in managing and utilizing their academic sources effectively,
thereby improving overall research productivity and scholarly output.

Future research could delve deeper into the reasons why casual researchers may
be hesitant to adopt more systematic approaches. Understanding these barriers can
guide the design of training programs that effectively address and overcome these
challenges. Additionally, exploring the integration of emerging technologies, such as
Generative Al and machine learning, at various stages of the research process could
yield valuable insights. Developing visualization tools to help researchers manage
and interpret large collections of references and notes could significantly benefit the
research community. Investigating how the RaMSeS model and similar frameworks
can be adapted to support interdisciplinary research could promote inclusive practices

and address underrepresented topics.
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Chapter 7
Conclusion

We provided insights into the research process of early career researchers. Our ap-
proach started with the introduction of a model in Chapter 3 that delineates the
academic document and reference collection management process within the context
of producing academic works. In Chapter 4, we discussed the findings from the semi-
structured interview study conducted to validate our proposed model. We utilized
the model to design and deploy an online survey to gain insights into how early career
researchers manage their large-scale documents and whether the current tools avail-
able adequately address their needs. With this wealth of information, we provided
important results and classifications of different researchers concerning their research
processes in Chapter 5.

The survey study was conducted before the RaMSeS model validation interview
study. The survey results and findings motivated us to delve deeper into the valida-
tion of the model, leading us to the semi-structured interview study. The RaMSeS
validation study strengthens our understanding of the literature management and
curation process, making the model a teaching tool and a reference for developers in
their current and future work. The RaMSeS model’s flexibility and comprehensive-
ness make it a valuable reference for both educators and developers in their ongoing
efforts to enhance research methodologies.

The RaMSeS model is seen as a valuable tool for teaching research methodology.
It covers most of the research literature phases employed by researchers. Writing
was identified as a challenging yet crucial phase, involving the synthesis of collected
information into a coherent narrative. Participants viewed the RaMSeS model as a
comprehensive and flexible representation of the literature review process, effectively

mirroring their methodologies.
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Our survey study characterizes early career researchers’ research processes with
respect to academic sources and citations. We propose the RaMSeS model of activi-
ties and outcomes and report the analysis of an online survey to collect insights from
early career researchers managing collections of academic sources. The results show a
varied landscape of processes, which seem to be better supported in the earlier stages
(search, collecting references) than in the harder later stages (making sense of the col-
lections, revisiting, and converting the knowledge into text). The cluster analysis also
illuminates patterns of use by three main groups: Casual, Traditional, and Digitally-
savvy collection managers. The survey results also show that researchers tend to
prioritize skimming over research materials rather than reading in full. Additionally,
despite the availability of digital tools and technology, some researchers (15%) still
rely on traditional physical note-taking and archiving methods for writing, knowledge
refreshment, and pattern recognition. Participants (76%) using RMS expressed their
satisfaction.

This work contributes to understanding the evolving nature of research processes
and helps design the next generation of tools. Our efforts have yielded insights, and
significant results, and classified researchers into distinct categories of early career aca-
demic researchers: Casual Collection Managers, Traditional Collection Managers, and
Digitally-Savvy Collection Managers. This classification enriches our understanding
of research processes, offering nuanced perspectives for effective academic navigation.
Furthermore, our findings and discussions have charted new directions and challenges

for academic document collection creation and curation.
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Appendix A

Additional Information

We include the Survey Questions from the Survey Study, Script and Codebook for
the Interview Study and the Post-interview Demographics Survey questions.

Survey Study Questions: The survey questions including decoys.

Interview Study Script: The complete script of the evaluation. Note that the
script in orange was action items for the experimenter.

Interview Study Codebook: The codebook was compiled by the primary re-
searcher only. The review of the codebook was conducted by a three-member research
team.

Post-interview Demographics Survey: To collect demographics of Interview

participants for overall results.



Survey Study Questions
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Meta-search Information Practices and Support

Participant Consent Form

You are invited to participate in a study titled “Meta-search Information Practices and Support”
that is being conducted by . He is a master's student in the
Computer Science department at the University of Victoria. You may contact him if you have
further questions at

As a master's student, he is required to conduct research to complete his MSc degree in
Computer Science. The study is being developed under the supervision of Dr. Miguel Nacenta.
You may contact his supervisor, at The study is funded by a
grant from Natural Sciences and Engineering Research Council (NSERC).



Purpose and Objectives
The purpose of this research project is to understand how students or researchers use
tools/software or apps to facilitate their final report writing.

Importance of this Research

The knowledge that we gather through this research can help us and others recommend
specific ways and features for the tools/software that can be presented that benefit student,
academics, and researchers. Additionally, they might help us, and others design tools that will
be beneficial for their use.

Participants Selection
You are being asked to participate in this study because you are a university student,
academic, or researcher.

Power Relationship

The lead experimenter Mohammad Shakirul Islam will be the only one knowing about your
participation, and able to access the participation data under normal circumstances. Miguel
Nacenta will not participate in recruitment or send out emails to students in their course if they
are the course instructor. Miguel Nacenta will not know who has enrolled in the study.

What is involved
If you consent to voluntarily participate in this research, your participation will include

e Reading this consent declaration
e Completing a Survey that contains a few questions related to you and the study

We estimate that the survey will take 10-15 minutes of your time.

Inconvenience
None beyond the time spent needed to participate in the study.

Risks
There are no known or anticipated risks to you by participating in this research.

Benefits
The potential benefits of your participation in this research include benefits to the state of
knowledge, particularly in human-computer interaction.

Compensation

To compensate you for your participation for your time, we will provide a CAD$5 gift card or
transfer to your bank with a suitable payment medium. You will receive the amount after
completing the survey. We encourage you to complete the survey properly.

Voluntary Participation

Your participation in this research must be completely voluntary. If you do decide to
participate, you may withdraw at any time without any consequences or explanation. If you do
withdraw from the study, it is logistically impossible to remove individual participant data once
the survey is submitted.



On-going Consent

This letter of consent only applies to this survey. You are allowed to withdraw from the study
at any time without any negative consequences. No identifiable information about you will be
collected.

Anonymity

In terms of protecting your anonymity, the survey is completely anonymous. Participants will
be anonymous in the dissemination of results. You can also receive the informed consent form
via email. We will also ask you to provide your email at the end of the survey if you are
interested in participating in any follow-up studies. This is completely voluntary.

Confidentiality

Your confidentiality and the confidentiality of the data will be protected by access restricted,
and password-protected computers located in a research lab at the University of Victoria. Only
the research investigators will be able to access the data.

Dissemination of Results
It is anticipated that the results of this study will be shared with others in the following ways:
thesis, dissertation, class presentations, published articles, chapters or books, presentations at
scholarly meetings, internet.

Commercial Use of Results
There is no commercial use of data collected during this study.

Disposal of Data

Data from this study will be destroyed 5 years after the beginning of the study. All data
collected in the study and backups will be electronically deleted; physical documents will be
shredded.

Contacts
Individuals that may be contacted regarding this study include

, and . In addition, you may verify the
ethical approval of this study, or raise any concerns you might have, by contacting the '

By completing and submitting the survey, YOUR FREE AND INFORMED CONSENT IS IMPLIED
and indicates that you understand the above conditions of participation in this study and that
you have had the opportunity to have your questions answered by the researchers.

You may download the Participant Consent Declaration in_PDF.

*1. Do you understand the conditions of participation in this study and agree to
participate?

[] Yes
[ ] No

[&&® Yniversity
Lo of Victoria
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eXperiences with Information



Meta-search Information Practices and Support

Participant ID
Please input your Participant ID, received from the research team.

2. Please input your Participant ID?

[t

University
of Victoria
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Meta-search Information Practices and Support
Demographic Questions

* 3. What is your gender?

O Female

O Male

O Prefer not to say

(O Other (please specify)

* 4. What is your current age?




* 5. What is the highest level of education you have completed or the highest degree you
have received?

O Associate degree or diploma

(O Undergraduate student

O Bachelor degree

(O Master's student

(O Master's level graduate degree

O Doctoral student

O Doctorate level graduate degree

(O Post-graduate studies or appointments

O other (please specify)

* 6. Which of the following best describes your current occupation?

O Undergraduate Student
(O Grad Student

O Professor

O Researcher

(O Postdoctoral researcher
O Librarian

Other (please specify)

*7. What is your domain?

b Ld
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Meta-search Information Practices and Support
Questions related to the study

* 8. In a week, on average how much time do you spend on finding, reading, writing,
manipulating, and interacting with research articles and works? (In hours)

* 9. Suppose you have found an important article relevant to your research. Can you
order the following activities in order of what you do most often? (1- means most often)

[You may drag and drop the options]

= & | read it right away
= | a I skim it
= £ | store/collect it in the archiving system/software

| collect the title/citation/URL in a document

4

| bookmark it

4

*10. What type of information sources do you save in your collection? (You may select
multiple)

[ A copy of the original source material (PDF of an article, saved webpage, etc.)
[ Alink or Bookmark to the main page of the material

(] Acitation (Including a bibtex)

(] Notes that | have made about my reading of the source material

[:I Notes about how I found the source, or other meta aspects of the reading

(] Other (please specify)




*11. After reading or skimming an article, do you take notes? If yes how do you take
notes? (You may select multiple)

(] I annotate on the digital file

(] I print the article and annotate on it

(] I 'take notes on a separate document file
(] 1don't take notes

(] Other (please specify)

*12. How do you rank the amount of time you spend on different research tasks? (1-
means most time) [You may drag and drop the options]

s Selecting articles from longer list

Storing or collecting articles

pLd

= Cleaning or categorizing collections of articles
= & Reading or skimming articles
= | a Taking notes or annotating articles
= & Revising or revisiting the articles from my collection
= & Analyzing or finding patterns in the collected articles

Writing the report from my findings

L4




*13. If you are managing a collection of references or documents, select all the possible
activities you do on your collection: (You may select multiple)

[] 1 don't keep a collection

(] I categorize/prune items in the collection

(] I consult the collection to write a paper or report

(] I check the collection to find patterns

(] I check the collection to remind myself of the articles
(] I consult the collection to refresh my mind

(] 1 use the collection to search for additional papers

(] Other (please specify)

*14. During your research or literature review, how do you go back to an article? (You
may select multiple)

(] I never go back to an article
[ ] I go back into my archiving system/tool
(] I search for it again

(] Other (please specify)

*15. How much do you agree with the following statement: It is easy for me to take
electronic notes on various items in my collection such as PDF files, articles etc.

Very easy Neither easy nor difficult Very difficult
P
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*16. To facilitate your research journey, do you use any archiving system/tool? If yes,
which of the following apply? (You may select multiple)

(] I do not use any archiving system/tool/software

[ ] I save articles on my local file system

[ ] I save articles on a cloud file system

(] I use an archiving system/tool/software

(] I copy the title/citation/URL and save it in a document file
[ ] I save articles as bookmarks in browser

(] I take physical notes on index cards/notebook/sticky notes

(] Other (please specify)




*17. There are a bunch of reference management tools currently used by researchers. Do
you use any of those? (You may select multiple)

[ ] Zotero

[ ] Mendeley
(] EndNote

(] ReadCube Papers
(] JabRef

D EasyBib.com
[ ] Sciwheel

(] RefWorks
(] Paperpile

[ ] BibTex

(] Bookends

(] None

D Other (please specify)

*18. If you have experience with any reference management tool, overall how well do the
tools support the process of writing the final report/paper?

The tools | use are completely The tools | use are perfect to
inadequate to support my writing Slightly support support my writing
—

£ J D)

.




*19. When you are writing your paper/report how do you use your collection,
annotations, and notes? (You may select multiple)

(] I revisit the collection and read new articles that | have not read before, to write new parts
of the paper/report

(] I consult the collection to check the accuracy of what | have already written

(] I refer to the collection to cite articles

(] I only check the notes and annotations that | have taken of the articles in the collection

(] I do not follow any of the options mentioned above

(] Other (please specify)

*20. In your entire process, from searching for an article to writing the final paper, which
part of the process feels most challenging for you? (1- is the most difficult) [You may
drag and drop the answers]

re
b
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L4

L4

L4
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Searching for papers

Selecting what to read

Storing the papers/articles

Getting the big picture out of my collection

Maintaining my collection

Reading papers

Writing the final report

*21. How much do you agree with the following statement: It is difficult for me to take
notes on various digital items in my collection such as new articles, files etc.

Very difficult

Neither easy nor difficult Very easy

> [
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*22. How much do you agree with the following statement: | generally satisfactorily
utilize my collection for writing the final report/paper.

I generally underuse my | optimally use my collection for | am overreliant on my collection
collection for writing writing for writing

@ D D

*23. How much do you agree with the following statement: | wish | spent more time
building my collection.

I'should spend a lot less time I spend the optimal amount of | should spend a lot more time
collecting time collecting collecting

() D E

* 24, How much do you agree with the following statement: | wish | spent more time
analyzing my collection.

I'should spend a lot less time I spend the optimal amount of I should spend a lot more time
analyzing time analyzing analyzing

Q > ]

25. Do you have any suggestions for tools, applications or software that could improve
the entire process of your research journey?

(&% University
g of Victoria

Victoria Interactive
eXperiences with Information

Meta-search Information Practices and Support
Next phase of the study

26. If you are interested to participate in the next phase of this study. Please leave your
email, which will be only used to contact you.

End of Survey Study Questions



Interview Study Script

Interview Plan & Questions

Type of Interview: Semi-structured
Duration: 40 minutes
Medium: Online
® UVic Licensed Teams: To conduct the interview.
e MS Whiteboard: For the interactive part of the interview.

Table of Contents:
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A. Consent and Introduction (1 minute):

Thank you for participating in our study titled "Investigation of Model and Ontology of
Literature Research Activities." This study is a part of my thesis. | am Mohammad Shakirul Islam
doing my Master's in Computer Science at the University of Victoria, under the supervision of Dr.
Miguel Nacenta.

® If not returned - | hope you have had a chance to review the consent form | sent over
email. It details the purpose of this study, your role, and your rights. Please sign the last
page and return it to me before we begin our session.

e If returned - Thank you for signing and returning the consent form.

For your information, You may withdraw from the study at any time without any consequences
or need for an explanation.

Please note that this session will be recorded. If you have no objections, | will start recording
from now.

Please let me know if you have any questions; otherwise, we may begin our interview.
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B. Main Interview (30-40 minutes):
B1. Activity to Capture participants research processes (15 Minutes).

We are researchers interested in understanding how individuals manage their research literature
processes and the different phases therein. We also focus on how they compose their RELATED
WORKS/LITERATURE REVIEW collections for their projects and research. Our aim is to capture
the entire research process to better understand human behavior and discover insights that can
help in DESIGNING new software and methodologies or improving existing ones.

The first part of this study aims to capture an overview of the methods you use to teach the
process of literature review. You may draw/sketch and describe the process at the same time. |
will share a URL for a Microsoft Whiteboard space over chat for you to use.

Prompt:
You may describe the methods and approaches you use to teach students about literature

review processes in academic research. The strategies you do emphasize to your students for
effectively searching and identifying relevant literature in their field of study/research project. To
capture different aspects | will ask you a few questions.

Questions within activity
1. Can you first explain the different phases in the entire process, from IDEATION to
WRITING the RELATED WORK section?
Do these phases you mentioned always occur in the same order?
Which part of the process do you FOCUS on the most?
Which parts do students or researchers handle effectively?
Which aspects of the process are MOST challenging?
Is the description you've given me related to a specific model or ontology that you've

o vk wnN

encountered elsewhere?
7. What techniques or tools do you recommend to students for organizing and managing
their literature findings?
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B2. Introduction to RaMSeS Model (5 Minutes to explain):

I'm excited to share with you our proposed model, titled 'Researcher’s Management of Search
and Storage (RaMSeS)." This model outlines the various Actions and Artifacts (or Outputs)
involved in the entire research process. We've developed it over several months through
numerous iterations leading to this final version.

Let me walk you through it, please feel free to interrupt me if you want to ask any questions.

[ Background Knowledge J

®

= [ Keywords -

[ Citations

Search in Databases )

List of Articles }

'
ST

4{ Individual Articles
Collect ) Annotation/Notes

Database/
Knowledge Base

(v
A,

{ Analyze

@

®

}

‘ @
[ Final Report/Result J

The information-seeking typically commences with background knowledge, a keyword search, and citations (A) in online
resources/ databases like Google Scholar (B). From the search results obtained (C), researchers engage in the subsequent
tasks of filtering, selecting, and collecting relevant sources (D). This selection process results in the compilation of a new list of
related works (E), thereby enriching researchers’ background knowledge and refining their selection of keywords. Each
individual article (F) is subject to various levels of examination, which may include comprehensive reading, skimming, or
collection for future reference (l). Reading these articles often leads to note-taking (H), with the information being organized
and stored (G) in a database for future retrieval and reference (J). The collected materials often undergo a curation process,
during which they are cleaned, organized, and categorized (K) to ensure their relevance and to maintain an up-to-date
repository. Ultimately, all the collected resources are subjected to analysis (L), for the composition of the final research report
(M).
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B3. Interactive Session Using MS Whiteboard (15 Minutes):

If you have any questions about understanding this model please ask me . will
ask you a few questions related to this model and the process you follow and teach your
students.
ion r B2
8. How closely does our model mirror the methods and strategies you've explained earlier?
9. Does our model accurately capture all aspects of your process, or are there elements
included that do not reflect your actual processes?
10. How do you think a structured model like RaMSeS could influence or enhance the way
you teach research methodology and processes to students?
11. Based on your experience, what improvements or additions could make the RaMSeS
model more effective as a teaching tool for the research process?
12. What are your overall thoughts on this model?

Conclusion and Debrief (1 minute):

Thank you again for your time and contribution. During our meeting today, we discussed how
experts in research literature process different Models of Literature Research Activities for
developing their research methodologies. If you want to know a summary of the findings or the
study's overall results, it will be released after | finally defended my thesis. It will be available at
UVicSpace under the Faculty of Engineering and Department of Computer Science.

Do you have any questions for me before we close this session? If you have further questions
later on, please feel free to contact me via email.

I will send you a SurveyMonkey link via email to collect completely optional demographic
information. Also, please share your e-transfer email or phone number over email for
compensation. Have a great day!

End of Interview Study Script
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Interview Study Codebook

Investigation of RaMSeS Model

Codes\\Codes
Name Description Files References
01.01-05. Participants' 5 88

Literature Review Process

01. Literature Phases Different stages of the literature review process. 5 60

02. Phases Order The sequence in which the phases occur. 2 3

03. Focus Areas Parts of the process that receive the most 4 5
attention

04. Effective Handling  Aspects of the process that participants manage 5 5
well.

05. Challenges Difficulties encountered during the literature 5 9

review process.

01.02. Research Tools and 5 48
Techniques
Background How participants build their foundational 3 9
Knowledge knowledge.
Databases Use and selection of research databases. 4 10
Filtering and Selection  Methods for filtering and selecting relevant 1 2
literature.
Keywords Importance and use of keywords in the research 4 8
process.
Research Questions Formulating and refining research questions. 4 5
Search Techniques Strategies for searching literature. 5 23
06. Models and Interview Q6: Is the description you've given me 5 19
Frameworks related to a specific model or ontology that

you've encountered elsewhere?
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Name Description Files References

ACRL Framework for 3 6
Information Literacy

Anne Lamott’s concept 1 1
of ‘shitty first drafts'

Big6 Skills of 1 1
Information Literacy

Bloom's taxonomy 1 1
Personal Approach Individual methodologies based on personal 3 4
from Experience experience.

The Metamorphosis 1 1

by Franz Kafka

07.01. Tools Tools recommended to Students or Literature 5 20
Recommendation in resources management
Literature Management

Citation Managers - 3 5
EndNote, Mendeley,

or Zotero

Non-Users of Citation  Participants who do not use citation 1 1
Managers management tools.

Pen-and-Paper Traditional methods for managing literature. 1 2
Simple Tools - Word or Recommendations for basic tools like Word or 2 2
Excel Excel.

07.02. Teaching 4 24
Citation Management 3 3
Generative Al 1 3
Method Teaching 4 9
Research Management 4 6
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Name Description

Sensemaking

08-09. Evaluation of RQ-1. Does the RaMSeS model comprehensively

RaMSeS Model represent the key activities and sequences
undertaken by literature reviewers in academic
research?

Close Representation How closely the model represents actual
processes.

Comprehensive Model Feedback on the comprehensiveness of the

model
Thorough Model Comments on the thoroughness of the model
10. RaMSeS Enhancing RQ-2. To what extent do experts in research
Teaching Research literature processes find the RaMSeS model
Methodologies descriptive and useful for developing their

research methodologies?

Core Emphasis

Helpful Guide Utility of the model as a guide.

Overarching Model The model's overall scope and utility.
11. RaMSeS Scope of Q-4. What are the primary limitations or missing
Improvements aspects in the RaMSeS model as identified by

experts in research literature processes?
Gen Al capabilities

Improvement
suggestions

Layout to a story

Structured searching

Files References

3 5
5 8
3 12
2 5
1 3
5 11
1 2
4 8
3 5
5 26
1 4
4 18
1 2
1 3

End of Interview Study Codebook
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Post-interview Demographics Survey
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Investigation of Model and Ontology of Literature Research
Activities
Demographic Questions

*1. What is the highest level of education you have completed or the highest degree you
have received?

(O Undergraduate student

(O Bachelor degree

O Master's student

(O Master's level graduate degree

(O Doctoral student

(O Doctorate level graduate degree

(O Post-graduate studies or appointments

O Other (please specify)

* 2. Which of the following best describes your current occupation?

Q Grad Student

O Professor

(O Researcher

O Postdoctoral researcher
O Librarian

Other (please specify)




* 3. What is your domain?

L4

End of Post-interview Demographics Survey




