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Abstract: Open science contributes to more rigorous and impactful science. However, little
attention is often paid to the benefits that it provides to its users, such as project
management and programming skills. Although not its primary objective, these skills may be
considered additional benefits supporting the transition to open science practices. Drawing
from international perspectives, this chapter will discuss skills that students develop explicitly
or implicitly by engaging in open science and their benefits to careers within and outside of
academia. It will also showcase examples of how engagement in open science is considered
in (academic) hiring decisions, including ongoing debates and areas for (structural)
improvement. Ultimately, this chapter will inform educators about the most important open
science skills and provide insights into how to strategically build a resume to present open
science-related skills convincingly to improve employability, including practical tips and
resources.
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<a>Introduction

Open science (OS) aims to make research openly accessible, transparent, rigorous,
reproducible, replicable, and inclusive (Parsons et al., 2022). Following reports on a lack of
reproducibility in psychological science (e.g., Open Science Collaboration, 2015), these
practices aim to shift the research culture from established and seemingly beneficial, yet
questionable, research practices to being fully transparent about the research process,
including key decisions and mistakes (Korbmacher et al., 2023).

Sharing protocols, materials, and code improves rigor, replication, reproducibility
(Nosek et al., 2015), and public trust (Altenmiiller et al., 2021). Since the mid-2010s, some
disciplines have begun treating OS as the norm in research and education (Kohrs et al.,
2023), promoting a more open, transparent, and inclusive research culture (Korbmacher et
al., 2023). However, additional benefits for students engaging in OS, such as benéefits for
their professional career, are rarely discussed. This chapter explores how engaging in OS
builds research-related and real-life skills valued by employers both in academia and
beyond, and how educators can help students develop and showcase them.

<a>Building academic and professional skills through OS

While OS is often motivated by research benefits, it also builds essential skills valued
beyond academia. This may be unclear to students and educators, but it can motivate
engagement with OS. Here, we outline how specific OS principles relate to transferable skills
for various professional domains.

Applying OS practices like open pipelines, data curation, and transparent code can
improve students’ (and researchers’) understanding of the scientific process. For
instance, traditional manuscripts often omit details about important decisions. By contrast,
OS practices like preregistration and Registered Reports that are peer-reviewed prior to
conducting the study provide a clearer understanding of how to continually improve designs,
measures, and analytical processes (Nosek & Bar-Anan, 2012). Moreover, reproducible
workflows, where code is created and shared, teach version control, data organization,
and transparency. These practices aid in project organization, efficiency, and lead to better
project management skills (Kathawalla et al., 2021).

Adopting OS practices exposes students to new methods and analytic tools (Allen &
Mehler, 2019). Code sharing requires statistical literacy and coding skills, increasing
knowledge about data analysis and helping improve data interpretation and critical thinking.
Writing, revising, and editing scripts encourages active learning through examples and
previous errors. Reading and understanding these scripts improves understanding of the
process and critical thinking. Open scripts also improve analytical accuracy of analyses in
congruence with research hypotheses (Banks et al., 2019). Documenting pipelines enables
error detection, modification of analysis, or data visualization. Moreover, writing readable
code is a key skill for collaboration (Kathawalla et al., 2021).

Clear and engaging writing is a skill in and beyond academia. Writing plain
language summaries helps develop the ability to communicate complex findings to diverse
audiences. OS requires transparent writing, which improves methodological clarity, supports
replication, and enables cumulative science. It also trains users to write clearly. Indeed,
transparent writing is essential for communication-focused jobs (Kathawalla et al., 2021).



Employers increasingly value soft skills that OS develops, including organizational
skills like record-keeping, data organization, and note-taking. These practices improve
organization and prevent errors in data analysis and reporting (Markowetz et al., 2014). OS
also trains time management through milestone planning for preregistration, data sharing,
and publication. In a globalized world, international collaborations are becoming the norm
(Pappas, 2025). Fang and Casadevall (2015) point out that data sharing can facilitate greater
communication between collaborators and thus foster greater communication skills.
Especially for scholars in the Global North, learning about OS is an opportunity to reflect on
the importance of transparent and ethical reporting in the context of (un-)equal access,
distribution of opportunities, and dissemination of knowledge globally (Grahe et al., 2020,
Ghai et al., this book). Increasing diversity and equity improves science, but more importantly
for this chapter, it also fosters creativity and innovation by encouraging individuals to draw
on a wider range of experiences and perspectives. OS promotes a more inclusive and
diverse science by enabling more people from across the globe to participate in science
through greater (barrier-free) sharing of resources. Finally, open collaboration and
transparent research — including sharing preprints, data, and code — encourage open
debates about errors and promote the ability to accept criticism. By enabling others to
reanalyze data and assess methods, OS promotes questioning, problem-solving, and critical
and flexible thinking, which is valued in many professions.

Moreover, OS can boost visibility and employability. Sharing work via social media,
preprints, or open access publications, which are all available for free, broadens reach
(McKiernan et al., 2016). Openly accessible work may even boost chances for fellowships
and grants by increasing visibility during review (Daniel Quintana, 2022, January 28). It
increases citations (Fu & Hughey, 2019) and creates opportunities for collaboration (Allen &
Mehler, 2019). Importantly, visibility can extend beyond academia and strengthen job
prospects by building a reputation for integrity, as sharing methods, data, and code signals
transparency and care (Markowetz et al., 2014).

Most documented OS employability benefits arise from High Income Countries where
discussions on the credibility revolution originated (Korbmacher et al., 2023). Despite
challenges like poor infrastructure and limited funding (Onie, 2020), OS uptake is improving
in Low and Middle Income Countries and thus the benefits that arise from it. For instance,
OS tools, such as open statistical software (e.g., R, JASP, jamovi) enable equitable training.
Yet, other OS practices may remain less familiar, partly due to limited training materials in
local languages. Initiatives such as the Collaborative Replication and Education Project’s
(see Chapter X; https://osf.io/4v5yg/) and ABRIR (https://zenodo.org/records/14475932)
translated materials into several languages including Igbo, Mandarin, Malay, Serbian,
Spanish and Swahili and have begun to build capacity and make OS beneficial for
employability worldwide (Adetula et al., 2021; Chuan-Peng et al., 2025; see also Chapter 5).

<a>Hiring in academia: Current practices and future trends

The value of OS practices is increasingly recognized in academia, requiring students
aspiring to a career in research to navigate both complex scientific challenges and this shift
in hiring and evaluation practices. Traditional metrics like journal impact factors and h-indices
dominate research evaluation but are increasingly criticized as poor indicators of research
quality (Dougherty & Horne, 2022). They often reward quantity over quality, promote
superficial publishing strategies, and reinforce structural inequities by favoring researchers
with access to high-visibility platforms.
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In response, several initiatives are challenging metric-based evaluation systems. For
example, the San Francisco Declaration on Research Assessment (DORA), the Coalition for
Advancing Research Assessment (CoARA), and the Dutch “Recognition & Rewards”
program call for a broader understanding of academic achievement valuing depth,
transparency, and relevance over quantity. This reflects a shift towards more nuanced
assessment in modern research, where openness, reproducibility, and interdisciplinary
collaboration are essential to producing robust and meaningful results.

One concrete example of this shift is the RESQUE (Research Quality Evaluation)
framework (Schonbrodt et al., 2025; Gartner et al., 2025; https://www.resque.info/). RESQUE
moves beyond publication counts and impact factors by assessing research contributions
across multiple dimensions, including empirical rigor, theoretical value, and adherence to OS
practices. It encourages candidates to present a selected portfolio of work—such as papers,
datasets, or research software. A web-based application
(https://www.resque.info/applicants.html) supports the creation of structured multidimensional
profiles (see Figure 1). This more nuanced evaluation supports fairer and more responsible
hiring decisions and creates space for diverse research profiles. At the same time, they have
important implications for students, since employability in academia is no longer primarily
determined by the number of published papers or amount of grant funding obtained; it also
requires demonstrating transparency, methodological care, and the ability to work
collaboratively.

Figure 1. Example excerpt from a multidimensional RESQUE evaluation profile from
https://www.resque.info/applicants.html.
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Students who develop OS competencies early—and frame their contributions in terms
of quality rather than quantity—will be better prepared for academic careers shaped by these
emerging values. Educators can support them by embedding reflective research practices
into their teaching. For example, students could assess their own projects using RESQUE-
inspired criteria or develop a “mini-profile” that highlights not only their written work, but also
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supporting materials, code, or outreach activities. This fosters not only technical skills, but
also a deeper understanding of what constitutes meaningful and responsible science.

A second example comes from the University of Maryland’s Department of
Psychology, which implemented changes in their hiring, annual review, and tenure-and-
promotion processes that place greater emphasis on conducting transparent, open, and
reproducible science. Position descriptions now ask candidates to explicitly address how
they plan to incorporate OS principles in their work, and review committees now include an
assessment of OS practices as part of a standardized holistic rubric for evaluating
candidates. The OS practices are also incorporated into the annual review and tenure-and-
promotion policies (see online supplement). Faculty are now rated on the “Degree to which
research, data, procedures, code, and research products are made openly available where
appropriate” and “The use of registered reports or pre-registration.” Criteria for tenure review
(see online supplement) also include various dimensions that reflect rigor and transparency.
For instance, the evaluation of “Research Productivity” explicitly recognizes the creation and
public sharing of data sets, analysis tools, research scales, behavioral tasks, and computer
code. The criteria for evaluating “Quality and Potential for Impact” include several dimensions
that relate to open science practices, such as “Evidence of adhering to standards for
conducting transparent, ethically sound, and reproducible research” or the “Development of
research tools, instruments, code, and data and the open sharing of those resources to the
extent ethically permitted.” Importantly, the policy at Maryland is designed to reward
individuals who engage in these practices without imposing mandates. That is, the policies
allow for multiple ways in which one can demonstrate ‘quality and potential for impact’
without being prescriptive.

Multidimensional evaluation systems can also support students aiming for careers in
industry, government, or the non-profit sector. By emphasizing transferable skills such as
rigor, transparency, and collaboration, these systems help students present diverse research
outputs in a structured way. This enables them to demonstrate both their competencies and
how they work, which is increasingly valued outside traditional academic paths.

<a>Strategically building a portfolio

Carefully documenting work products, also with regards to OS, is key for preparing
convincing job applications. Traditional CVs provide little detail regarding the actual labor that
goes into any individual research project, providing only the citation to the published paper.
Yet, not all publications are created equal — some involve more work, more time, and yield
more (or less) trustworthy results. For instance, all else being equal, a publication with five
well-powered studies involves more time and effort than a single-study paper. Likewise,
engaging in activities that support robust and reproducible research, such as preregistration
and the sharing of data and analysis code, presumably enhance the value and
trustworthiness of published research (Funk et al., 2019). The traditional CV format lacks the
level of detail needed for assessing the scope of the published work, author contributions, or
the scientific or societal impact.

One approach to addressing this issue is annotated CVs (Dougherty et al., 2019) that
document the research scope, robust and open scientific practices, and the potential
contribution of the research for advancing science or addressing societal problems. These
details enable evaluators to look beyond the journal name and simple bean-counting and
reward researchers for the substance of their work. If a more condensed presentation format



is desired, OS badges for preregistration, open materials, data, and code can be included
next to the individual references in the publication list to highlight the respective OS practice
(see Figure 2 for an example). Additional symbols can be introduced for other purposes,
such as highlighting Registered Reports. Indeed, these badges increase trust in one’s work
(Schneider et al., 2022).

Having one long CV including a full documentation of all work products is useful so
that nothing is forgotten. However, a CV always needs to be tailored to the position one is
applying for. In academia, long CVs are still common, but in industry, CVs typically condense
the information to 1-2 pages. Still, the richness provided by an annotated CV can be useful
also when applying for positions outside of academia. An employer in industry might not be
interested in the journals the applicant has published in or in reading the publications; they
may be more interested in one's work skills or ability to lead.

Engagement with OS can also be highlighted in other materials that are typically part
of an (academic) application package (see Table S1 in the online supplement for examples).
For instance, engagement with OS practices can be highlighted and summarized in the
motivation statement/cover letter or research statement, if applicable. While it is typically not
possible to list all activities, including examples that are most relevant to the advertised
position will be most beneficial. Similarly, if one applies OS not only in research, but also in
teaching, these activities can be highlighted and explained in a teaching statement. Teaching
statements usually include a section on teaching philosophy, which is a good place for
explaining how OS is embedded into different (research-based) teaching activities. One also
might want to share evidence of these activities, for example by including a link to a
repository containing the data or other relevant outputs such as presentations and workshop
materials (e.g., on the Open Science Framework or GitHub).

Figure 2. Example for a list of publications with OS badges.
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<a>Recommendations and resources for educators



Given the many benefits that engaging in OS practices has, we encourage educators
to embed OS practices in their teaching whenever possible. As further chapters in this book
demonstrate (see e.g., Chapters 2 and 6), these practices can not only be taught in
dedicated OS seminars, but also embedded in classes about any topic, as well as in
methods and statistics education. Importantly, especially if OS is not the main or only focus
of a class, the OS principles included in the class need to be carefully chosen to fit the topic
and learning objectives. For example, students can create open educational resources such
as podcasts. In a statistics class, students can learn how to use script-based data analysis
software such as R or R Studio to practice writing and annotating code (see Chapter 4).
Finally, students can also be encouraged to pre-register a research project for a research
practicum or their thesis (Chapters 8 and 10).

Many benefits of engaging in OS may not be immediately clear to students, so they
might initially see OS practices as additional hurdles to obtaining their degree (Pownall,
Pennington, et al., 2023). Educators should therefore make the aims of addressing OS
practices transparent to make the benefits clear. For example, if a course involves using
open-source software to produce an analysis script, educators should be open about the
aforementioned benefits to justify why this assignment is included and to increase students’
motivation. It should also be noted that engaging in OS likely has more immediate benefits to
students compared to the more distal benefit of employment, such as improved statistical
literacy, which is beneficial for successfully completing the degree, and increased feelings of
competence due to seeing oneself as an active contributor to research (Pownall, Azevedo, et
al., 2023). In addition to signaling these benefits top-down, it may also be helpful for students
to learn about experiences of previous cohorts, either through written testimonials or direct
exchange. This may not only boost their self-efficacy and make them feel more ready and
competent to employ OS practices themselves, but also provide them with practical tips for
how to avoid mistakes and the opportunity to ask questions about the tasks and challenges
their fellow students experienced.

Educators can also signal how the skills and experiences they gained can be made
visible. For example, the Framework for Open and Reproducible Research Training provides
their volunteers with example templates (https://forrt.org/cv/) so that they can see how to take
credit for their work. Based on the examples outlined above, we also provide two templates
for publication lists - one with extended descriptions and one with OS badges - in the online
supplement.

<a>Concluding remarks

Engaging in OS indeed both promotes robust and trustworthy science and provides a
strategic advantage on the job market in academia and beyond. Educators play an important
role in making these benefits visible and in helping students to strategically build a portfolio
relevant to their future careers and showcase their skills in their application to make it more
convincing. Ultimately, not only does this benefit the students who will be employed, but also
the workforce and society.
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