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Many researchers and students use reference managers to collect, manage, and format references and citations. While prior work has
assessed these tools qualitatively, it is still unclear how to quantitatively evaluate reference managers. This paper starts to quantify the
user effort required to use reference managers. We first collected surveys from 69 graduate students to understand their experience
with reference managers, and then conducted user studies with 12 participants. In our study, each participant was asked to perform a
standardized task using four popular reference managers: Mendeley, Zotero, EndNote, and Ref Works. We used RUI, a keystroke and
mouse-move logger, to record the participants’ activities and approximate their physical and mental effort. We also used pre- and
post-study surveys to collect users’ feedback and self-reported task load (as expressed by the NASA TLX Index.) The results showed
that different reference managers require different levels of effort, and users generally prefer the tools that involve less effort. We also
found that although reference managers share similar features, differences in presentation and organization matter. We conclude this

work by providing a set of guidelines for both users and developers of reference managers.
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1 INTRODUCTION

Manually collecting and tracking citations and references in academic papers can be time-consuming and tedious.
Researchers and students use reference managers to simplify these tasks. A reference manager is a computer application
that helps users collect, manage, and format references and citations for academic purposes. Reference managers are
often optimized for writing literature reviews [9]; for example, they can make cited papers’ PDF files instantly viewable
and searchable [10].

Which reference manager is the “best™? It is not always easy for users to select the best tool [6]. One popular source
of references is the online ratings. The website G2! claims that the most popular reference manager is Mendeley, based
on 170 reviews and a 4.3/5 rating. The editor of another website, Scribendi?, asserts RefWorks as the top pick. Some

work has also studied reference managers’ impacts on their users’ resulting texts, including the references and articles,

“Both authors contributed equally to this research. The order was chosen by coin flip.
1G2: https://www.g2.com/categories/reference-management
2Scribendi:https://www.scribendi.com/advice/reference_management_software_solutions.en.html
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both qualitatively [11, 12] and quantitatively [7]. However, the literature has little to say about how users interact with
reference managers.

This paper demonstrates our preliminary study that compares four commonly used reference managers: Mendeley,
Zotero, EndNote, and RefWorks. In particular, we measured the different levels of effort required to operate these
tools and correlate the levels of effort to the user’s preference. We first collected surveys from 69 graduate students to
understand their experience with reference managers, and then conducted user studies with 12 participants. In our
study, each participant was asked to perform a standardized task using four popular reference managers: Mendeley,
Zotero, EndNote, and RefWorks. We used a keystroke and mouse-move logger to record the participants’ activities and
approximate their physical and mental effort. We also used pre- and post-study surveys to collect users’ feedback and
self-reported task load (as expressed by the NASA TLX Index [4].) The results showed that different software requires
different levels of effort, and users generally prefer the tools that involve less effort. We also found that although
reference managers share similar features, differences in presentation and organization matter. We conclude this work
by providing a set of guidelines for both users and developers.

The major contributions of our work are that:

e We explore an evaluation scheme for reference managers that combines qualitative evaluation of the software’s
features and functionalities with quantitative evaluation of a user’s effort during a routine task, and associate
the results with user preference. We believe this scheme can be applied to similar usability analysis or software
evaluation tasks.

e Based on our results, we provide suggestions on how to choose a reference manager.

e We also create guidelines for developers to improve reference managers in the three most important areas to

users: accuracy, effort, and functionality.

2 RELATED WORK IN COMPARATIVE STUDIES OF REFERENCE MANAGERS

Most previous work evaluating reference managers conducted surveys to compare user opinion on different managers.
Lorenzetti and Ghali’s [9] survey on reference manager usability emphasized ease-of-use issues when integrating the
software with other programs and the sharing of reference databases among researchers. Some reports compared
functional features for different reference managers, including device compatibility, system requirements, and price [14].
Zhang adopted a similar idea [15], in which each tool was analyzed in terms of its features in collaboration as well
as accessing, collecting, organizing, citing, and formatting citations. Hensley’s work [5] compared the benefits and
drawbacks of each program from a librarian’s perspective. Other works created evaluation metrics, such as error rate in
importing/exporting [2] and average importing time for bibliography entries [13]. Basak [1] quantified and compared
how well different programs imported fields from Google Scholar, and visualized the data with radar plots. However, as
discussed in the Introduction, few reports have considered the amount of effort required for users to complete a routine

task in reference managers software.

3 PRE-STUDY SURVEY

To begin our analysis of reference managers, we conducted a pre-study survey® acted as a qualitative pre-study to the

user study that follows and to identify use cases and potential issues for current reference managers. Respondents

3The full questionnaire can be found in the Supplementary Material.
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were recruited using snowball sampling*. We asked a set of demographic questions (level of study, experiences with

reference managers, etc.) and only included those who had previous experience with reference managers.

3.1 Survey Results and Discussion

3.1.1 Demographics. A total of 69 participants completed our pre-study survey. The majority of the participants were
graduate students (15% bachelor / 29% master / 56% doctoral). 61% of the participants had previous experience with

reference managers. We include all the results from the participants.

3.12 Use Cases. In our pre-study survey, we started by asking a free-form question on the most common use cases of
reference managers if they have used them before. By examining the reported use cases, we found that common uses
of reference managers included research purposes, class projects, paper organization, citation organization, reading

papers, and sharing papers. The majority (72%) of reported use was for research.

3.1.3 Previous Experience of Reference Managers. Common reference managers include Mendeley, EndNote, Zotero,
RefWorks, and EasyBib. The top four reference managers in our study, in order of user preference, were Mendeley
(38%), Zotero (27%), EndNote (20%), and Ref Works (5%).
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Fig. 1. Pre-study survey: (a) How much do you agree with this statement: “My preferred reference manager is fast and efficient.”
(b) How much do you agree with this statement: “My preferred reference manager is easy to use without hassles” (c) “How do you
tell if a reference manager is good? Select all that apply”

4We emailed the survey to direct contacts and invited them to pass the survey on to friends. Responses are from STEM-major students at US universities.

3



	Abstract
	1 Introduction
	2 Related Work in Comparative Studies of Reference Managers
	3 Pre-study survey
	3.1 Survey Results and Discussion

	4 User Study
	4.1 Investigated Reference Managers
	4.2 User Study Design
	4.3 User Study Analysis
	4.4 Mental Effort Analysis with NASA TLX
	4.5 Retrospective Survey

	5 IMPLICATIONS and GUIDELINES
	5.1 Choosing a Reference Manager
	5.2 Guidelines for Developers

	6 Limitations
	7 Conclusion
	References

