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Those who lead research teams have myriad roles and responsibilities that are pivotal to both producing rigorous and responsible scientific work and creating a supportive research environment that cultivates this work. We begin by presenting a leadership, management, and mentoring (LMM) framework focused on three critical roles researchers must play that have direct impact on the scientific work, the work environment, and research team dynamics: the role of research leader, research manager, and research mentor. Research leadership involves fostering a healthy research culture by building relationships where team members feel respected and supported. Research management involves providing oversight and direction of day-to-day operations to ensure tasks are done effectively, rigorously, and responsibly. Research mentoring involves providing opportunities and support to team members so that they develop professionally and build their careers. While these three roles are distinct, there is overlap in the professional, interpersonal, and intrapersonal skills that underlie their effective performance, such as communication, active listening, emotion management, and self-reflection. We also draw attention to some of the challenges when performing LMM roles. A variety of sources and types of evaluation measures may be used to comprehensively assess the functioning of a research team and its leader(s). We illustrate key domains for measurement, example indicators of effectiveness in those domains, and examples of the types of measures that could be used for evaluation. We discuss how top-down evaluation, bottom-up evaluation, and self-evaluation methods could be employed for data collection and note that each of these methods has strengths and limitations. We recommend multiple sources and types of data but acknowledge that evaluation must be feasible and practical. We note best practices and key implementation considerations for each method of measurement. When combined, these three methods provide a robust approach for evaluating LMM. We conclude with a description of key considerations for supporting the evaluation and application of LMM in real-world settings at academic institutions. Such considerations include senior leadership buy-in and communication about LMM expectations and providing appropriate framing, time, support, and incentives for LMM. We also highlight institutional risk factors that may inadvertently undermine LMM goals.
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Introduction

Those who lead research teams have myriad supervisory roles and responsibilities that are pivotal to conducting rigorous, responsible scientific work and creating a healthy research environment. The importance of leadership, management, and mentoring (LMM) in the scientific enterprise has garnered greater awareness in the last decade or so (Heemstra and Garg, 2022; Shuler et al., 2021; Pizzolato et al., 2022; Kvaskoff and McKay, 2014; Brookes et al., 2017; Antes et al., 2016). Yet, actively evaluating and supporting LMM is not the norm in research institutions. We propose it should become a priority. An essential step is to gain clarity about what LMM are in the scientific research setting. The purpose of this paper is to define three specific roles—research leader, research manager, and research mentor—and to elucidate the tasks and responsibilities of these distinct, yet related roles. We illustrate behaviors, skills, and practices necessary to perform these roles well, discuss how metrics of effective LMM can be evaluated, and how academic institutions can support this process. Before we explore LMM and its evaluation, we discuss what makes LMM necessary in scientific settings, why LMM matters for science, and how LMM benefits academic institutions.


What makes LMM necessary in science

Science seeks to expand knowledge, solve societal problems, and improve public wellbeing. To this end, researchers are responsible for upholding professional and ethical standards and maintaining public trust (DuBois and Antes, 2018). A unique aspect of the research enterprise is training the next generation of scientists to uphold these standards through mentoring, and the shift from the “lone scientist” to a team approach for tackling complex research questions (Adams, 2014; National Academies of Sciences Engineering and Medicine, 2019). Multidisciplinary teams with diverse expertise and roles are common, especially in fields aiming to translate findings into innovation that benefit society (Hall et al., 2018). The composition of these collaborative teams may change frequently, especially with the entry and exit of students and research trainees, making LMM essential and adding to its complexity.

Leaders in research teams often juggle multiple roles, such as mentoring students, supervising lab members, maintaining a healthy work environment, securing funding, and complying with regulations. The way researchers lead, manage, and mentor their teams directly affects the development of future scientists and the ethical conduct of research. Moreover, there are multiple ways to lead, manage, and mentor effectively, as there is no single approach to LMM that is universally effective across all contexts. Effective LMM is critical for planning long-term research agendas, navigating uncertainties, and ensuring high-quality, impactful, and credible research. A positive team environment, where members feel engaged, safe, and supported, fosters diversity, upholds integrity in research, and reduces the risk of research noncompliance or misconduct (Antes et al., 2019a,b, 2024; McIntosh et al., 2023).



Why evaluating LMM matters

There is debate about the origins of the phrase “what gets measured gets managed,” but it serves as a guidepost for fostering LMM in institutions and teams. This statement suggests that leaders should measure what they want to prioritize by identifying and tracking relevant indicators over time. The value of this statement lies in its emphasis on the importance of evaluation. It is not enough to hope or assume effective LMM will happen; data-driven insights are what will add value in various ways. LMM metrics can inform professional development needs of research leaders, offering constructive feedback on LMM and team strengths and areas for growth. LMM metrics can come from a range of sources, such as from a researcher's department chair or someone in a similar role, members of a researcher's team (e.g., research assistants, staff), and self-evaluation and reflection exercises. Feedback is particularly valuable when it provides insights into team members' perceptions and experiences, highlighting areas of alignment or misalignment with the leader's views. This can help leaders make incremental changes and track progress over time. Effective collection of and action on team feedback supports team voices, gauges job satisfaction, motivation, and engagement, and improves these metrics when necessary.

As with any evaluation effort, caution should be exercised to avoid unintended consequences. Consider Goodhart's Law, which suggests that when a given measure becomes the primary focus, its effectiveness becomes limited if the goal of using that measure becomes too rigid or narrow (Elton, 2004). For example, if researchers are rewarded solely on the number of publications, the research quality and team environment may be neglected and suffer as a result. The potential negative downstream consequences of focusing on only one measure of performance is why evaluating LMM using a diverse range of metrics, and from different sources (e.g., superiors, subordinates, peers, and self) is so important. A well-rounded battery of assessments can help avoid the limitations of one LMM indicator alone. Understanding the impact of using certain measures of LMM can help champion effective and appropriate use of these measures. Goodhart's Law also reinforces the importance of having valid LMM measures that actually measure what they intend to.



How academic institutions benefit from supporting evaluation and implementation of LMM

Broadly, measurement helps institutional leaders determine if behaviors within research teams align with the institution's stated priorities and values. Traditionally, researchers have had the independence to run their research programs as they see fit, with institutions mainly aware of their traditional academic outputs (e.g., papers, funding). Regular evaluation of LMM, however, fosters accountability and alignment with institutional goals. Moreover, effective evaluation and support for LMM promotes both the quality of work and wellbeing of individuals within research teams. Related to the broader scientific enterprise, excellent LMM aims for research excellence—characterized by productive, efficient, trustworthy, and credible research that prepares the next generation of researchers for future challenges. Supporting LMM fosters a healthy institutional culture, improves institutional reputation, attracts and retains talent, mitigates risk of research misconduct, and furthers the institutional mission. Additionally, LMM skills enhance adaptability during crises or change at the local, national, and global levels (Antes et al., 2023).

We draw on theories and research from the workplace psychology and leadership literature and studies on LMM in scientific research to present a conceptual framework for the roles of research leader, manager, and mentor. We provide indicators and example measures of LMM effectiveness and discuss three approaches to evaluating LMM. We conclude with practical considerations for supporting and implementing routine evaluation of LMM in research institutions.




Research leadership, management, and mentoring


Defining leadership, management, and mentoring (LMM)

Scholars have attempted to unearth what constitutes effective LMM across various domains. For instance, early leadership theories emphasized innate traits such as personality and intelligence that were necessary qualities of leaders (Liden et al., 2025; Judge et al., 2002; Yukl, 2013; Dinh et al., 2014). Later, scholars focused on behaviors leaders display, and leadership scholars then turned toward situational approaches where a leader must adapt their style to specific situations and the needs of their team members (Jago, 1982; Yukl et al., 2002). More contemporary approaches to leadership shifted to styles of leadership, such as transactional styles that use authority, rewards, and coercion to monitor performance, or transformational styles that motivate people through inspirational messages, intellectual stimulation, embodying values as a role model, and fostering trust and ownership (Judge and Piccolo, 2004; Young et al., 2021). Further, another contemporary shift has suggested that leadership can be shared among a group, leading to models of collective leadership (Benmira and Agboola, 2021).

Contemporary scholars who have aimed to understand the underlying cognitive and social skills of leaders, managers, and mentors offer particular value for those aiming to develop LMM capabilities and evaluate LMM (Mumford et al., 2000a,c, 2017; Riggio and Lee, 2007; Riggio and Reichard, 2008). Skills are learned abilities or the competence to perform specific tasks; that is, skills can be acquired through training and practice. Thus, a skills-based approach assists in identifying what needs to be learned to foster LMM effectiveness and the kinds of behaviors that leaders, managers, and mentors would be expected to competently perform. This work suggests that leaders, managers, and mentors need cognitive skills like creative thinking, planning, and idea evaluation, and social or interpersonal skills such as communication, active listening, conflict resolution, emotional intelligence, and fostering collaboration and positive team dynamics (Mumford et al., 2017, 2000b, 2007; Boyatzis et al., 2007, 2013; Castro et al., 2022; Chopin et al., 2012).

Technical scientific skills are also important for leadership, management, and mentoring, but they are not sufficient for LMM excellence. Historically in science, those who are technically competent have been elevated to roles in scientific leadership, management, and mentoring. However, technical skills are different than interpersonal and cognitive skills, which are required for effective LMM and warrant targeted development. In our proposed LMM framework, we focus specifically on what behaviors and practices you see a leader doing and what skills they need to engage in these behaviors because the behaviors and skills are observable practices that can be trained, developed, measured, and evaluated.

Given the complex evolution of LMM theories, we propose the following definitions of each role. A research leader sets the vision and strategy for their research program, secures needed resources, builds partnerships, and engages stakeholders to drive research inquiry and innovation. In their teams, they must foster a productive, collaborative, and ethical research culture by building relationships and developing a team environment where people feel respected, valued, and supported (McIntosh et al., 2020a; Kotter, 1990, 2008; Toor and Ofori, 2008). A research manager oversees and directs the day-to-day operational aspects of research projects and the work processes of team members to ensure tasks are executed effectively, rigorously, and responsibly (Antes et al., 2016; Simonet and Tett, 2013). A research mentor provides opportunities and supports team members to learn research skills, develop and grow personally and professionally, and build their careers (National Academies of Sciences Engineering and Medicine, 2019; Cho et al., 2011; Alegria et al., 2019).

These roles may be carried out by one individual, such as the principal investigator, or they could be carried out by more than one individual in a research team or laboratory. For instance, lab managers, senior graduate students, and postdoctoral researchers often take on supervisory and mentoring roles for less experienced team members. For the purposes of this paper, we focus on a primary source of LMM, such as a faculty member who serves as lab head or principal investigator, but we acknowledge there may be others sharing in providing support for some of these roles. A person does not need to have a formal role or title to engage in LMM. We further do not distinguish between types of team members, assuming team members could be any kind of research personnel, from undergraduate students to graduate students, postdoctoral researchers, or professional research staff. Indeed, effective LMM involves attunement to the individual needs, skills, and interests of people, particularly because people come from diverse backgrounds, perspectives, and disciplines (White-Lewis et al., 2022).

The roles of research leader, manager, and mentor are distinct yet overlapping. This perspective suggests that the domains of leadership, management, and mentoring could be conceptualized as a Venn diagram with overlapping circles, with each role having unique features but also sharing common features. Elucidating their unique facets acknowledges the complex functions of each role and their contributions to research effectiveness. Recognizing their overlap illustrates they are intersecting processes, each important to research excellence, and allows for identification of shared areas to target development that would improve the execution of each role.

Table 1 illustrates key areas of distinction between LMM. Leadership scholars typically describe leadership and management as distinct, yet complementary, noting that both are needed for organizational functioning and success (Kotter, 1990; Toor and Ofori, 2008; Simonet and Tett, 2013). Leaders set the strategic direction, create and motivate teams, build relationships, and inspire trust in people, while managers create systems and processes to produce reliable work, solve emerging problems, and coordinate tasks. Leaders focus on “what” and “why”, while managers focus on “how” and “when”. Mentors occupy a critical space in the scientific enterprise in that their focus is developing the next generation of scientists (Sambunjak et al., 2006; Feldman et al., 2010; Ragins and Kram, 2007; Brown et al., 2009). Mentors provide advice, guidance, and direction to individuals to develop their research skills to become independent researchers, and effective mentors meet their mentees' needs for personal development and psychosocial support (National Academies of Sciences Engineering and Medicine, 2019).

TABLE 1  Overview of LMM.

	
	
Research Leader

	
Research Manager

	
Research Mentor






	
Objective

	Build a team and create the conditions for success.
	Organize and coordinate the team, the work, and resources.
	Develop skills and provide guidance to others on their career paths.



	
Primary focus

	Research vision, strategy, resources, people, and work environment.
	Daily operations and team processes to complete projects.
	Individual mentee or staff needs, goals, and progress.



	
Primary responsibility

	Building quality relationships and healthy team interactions.
	Fostering and overseeing effective procedures and work processes.
	Advising, training, and guiding others.



	
Signs of effectiveness

	Shared vision, good team dynamics, and positive work environment.
	Problems are addressed, progress is made, and data are reliable and trustworthy.
	Being a sought-out mentor, mentee independence, and mentee satisfaction.





Illustrating the unique features of each LMM role is useful, but the roles are intersecting and mutually supporting. For example, a manager is most effective if they are also a capable leader who can form quality relationships with their team. Excellent leaders are more effective when, like managers, they understand the nature and extent of coordination and resources necessary to execute their vision. Mentors are most effective not only when they develop individual people, but when they are also capable leaders who foster a work environment that is productive and developmental for everyone. It is often the degree to which a given role is enacted at a given time that matters most, not which specific role someone has (Simonet and Tett, 2013).

These overlapping roles collectively promote productivity, problem solving, goal attainment, learning and growth, team engagement, and persistence during challenges. Effective LMM ensures individuals understand their tasks, know how to perform them, and know where to seek help. Additionally, effective LMM helps people to feel valued through open communication, fair recognition, and shared credit for achievements. Research leaders, managers, and mentors do not need to be perfect; effectiveness lies in candid self-reflection and a mindset of continuous improvement (Antes and DuBois, 2018).



Skills necessary for effective LMM

A crucial way in which these roles overlap is in the set of professional and social skills that underlie their effective performance (Mumford et al., 2000b; Simonet and Tett, 2013). To perform LMM roles well, strong interpersonal and intrapersonal skills are needed along with technical and scientific expertise (Antes and DuBois, 2018; Mumford et al., 2002; Day et al., 2014). Interpersonal skills, such as communicating in a manner that fosters good team dynamics and providing psychosocial support, are crucial for fostering creativity, innovation, and learning (Edmondson and Lei, 2014; Frazier et al., 2016; Robledo et al., 2012). These skills help create an emotionally and psychologically safe environment where team members can share ideas, take risks, and learn from failures (Delizonna, 2017). Effective leaders use empathy, active listening, and open communication to build trust and maintain positive relationships (Groysberg and Slind, 2012; Wefald, 2022; Kliewer, 2022). They also value and embrace differences among members of their team (Marshall et al., 2023; Bourke and Espedido, 2019).

Intrapersonal skills, including self-regulation, self-direction, and emotional management, enable leaders to recognize their strengths and limitations, manage their emotions, and adapt to challenges (Neck and Houghton, 2006; McIntosh et al., 2020b). Leaders with strong intrapersonal skills can respond constructively to mistakes and frustrations, fostering trust and positive morale within the team. Self-reflection is also vital, allowing leaders to assess their actions and improve continuously (Ashford and DeRue, 2012; Nesbit, 2012; Porter, 2017). A focus on both intra- and interpersonal skills enhances leaders' effectiveness, creating a supportive and adaptive research environment (Cohen and Cohen, 2018). While scientific training develops technical skills, LMM effectiveness relies on these human aspects of leadership. Developing both skillsets is essential to fostering a productive and resilient research community.



Effectiveness in LMM roles

Many of the behaviors, practices, and outcomes of effective LMM could be conceptualized as outcomes and/or inputs through a self-reinforcing feedback loop. Positive behaviors and outcomes are mutually amplifying, creating a cycle of growth and success. For example, a leader fosters trust by being supportive and communicating openly. Team members then feel safe to share ideas, take risks, and they understand expectations. The team's collaborative efforts lead to better outcomes, reinforcing trust, openness, and the value of clear communication, which, in turn, leads to better collaboration, productivity, and success. The group builds a culture of continuous improvement and innovation, which drives additional success. This example illustrates how deliberate, consistent LMM can create cycles that build momentum and create long-term sustainable success.

In Tables 2–4, we outline broad domains of practices that contribute to and result from effective LMM, and provide sub-dimensions illustrating more specific behavioral indicators of the domains. These are not exhaustive lists of all LMM domains, but these domains offer a set of important signs of LMM effectiveness. In selecting domains, for leadership and mentoring, we focus particularly on those relying on interpersonal and intrapersonal skills, which often require greater awareness and development among scientists. For research management, we focus on administrative and operational aspects of the research group, including coordination of team members. We draw from existing research on leadership, management, and mentoring in the sciences where possible, and some organizational and leadership research outside of the scientific domain. It is also worth noting that the largest body of knowledge is on mentoring in the sciences, whereas more empirical research on leadership and management in science specifically is needed and would help advance the field. Our aim was to present essential sub-dimensions that are relatively comprehensive but streamlined. In identifying sub-dimensions, we selected those that help to illustrate the broader domain. To clarify, individuals need not adopt all sub-dimension practices all of the time in order to engage in each broader LMM domain effectively.

TABLE 2  Indicators of effective research leadership.

	
Domains

	
Sub-dimensions






	Leader interpersonal practices
	- Communicates openly, clearly, and transparently, engendering trust
 - Offers support and care, creating mutual connection and respect
 - Provides encouragement and expresses enthusiasm for individual and collective goals
 - Recognizes contributions and gives credit where credit is due
 - Listens with empathy and to understand others' perspectives
 - Delivers feedback that is timely, clear, constructive, and actionable
 - Encourages others to provide their input and empowers people to share their feedback



	Leader ethics and integrity
	- Models the values and standards for responsible behavior in science
 - Prioritizes data integrity, transparency, and open, reproducible science
 - Speaks positively and proactively about ethics, compliance, and research integrity
 - Invites regular group discussion about research integrity, rigor, and compliance
 - Addresses misbehavior and mistreatment, and does not tolerate misconduct



	Team dynamics and research environment
	- Facilitates a shared understanding of expectations among the team
 - Inspires team members around a common sense of purpose and belonging
 - Cultivates and prioritizes member learning, growth, and development
 - Creates a culture of teamwork, information sharing, and mutual problem solving
 - Fosters multi-directional constructive feedback and encourages members to ask questions; voicing concerns without fear of ridicule or retaliation is the norm
 - Expects and supports conflict resolution among team members
 - Prioritizes team member cohesion, engagement, wellbeing, and work satisfaction





The domains of effective research leadership, as illustrated in Table 2, focus on creating a constructive environment as a bedrock for team member behavior, interactions, and work activities. Through interpersonal practices such as open communication, expression of support, and giving and receiving feedback, leaders establish an environment of mutual respect and a shared sense of purpose (Antes et al., 2024). Importantly, leaders create social and psychological conditions for accomplishing complex, innovative work through their words, actions, and modeling ethics and integrity (Brown and Trevino, 2006, 2014; Brown et al., 2005; Carmeli and Gittell, 2008; Carmeli et al., 2013; Carmeli and Spreitzer, 2009). In this setting, team members feel safe sharing input and voicing concerns with one another and the leader, and the team can navigate conflict and setbacks (Antes et al., 2019a; Mumford et al., 2000c; Wefald, 2022; Antes et al., 2024; Silva et al., 2024; Jung et al., 2003; Ye et al., 2019; Gemmill and Wilemon, 1994; Mumford et al., 2013; Chen et al., 2021). Moreover, issues of responsible decision-making, data integrity, and research rigor and compliance are all open for conversation and areas of mutual commitment and growth.

With a constructive work environment in place through leadership, research management focuses on day-to-day operational and organizational processes to coordinate and make progress on projects. Research management aims to ensure work is reliable, trustworthy and rigorous (Antes et al., 2019a). As shown in Table 3, effective research management involves project management, team coordination and goal alignment, team ethics and integrity practices, and team member wellbeing (Antes et al., 2019a, 2024; Howard Hughes Medical Institute, 2006). Project management requires identifying and allocating resources, defining timelines, and ensuring follow-through on project goals. Organizing people to share knowledge, apply expertise, and mutually problem solve is essential for scientific work. This requires regular meetings to coordinate, plan, and gauge progress as a team, and opportunities for two-way feedback between members and supervisors (Antes et al., 2019a, 2024). Regarding ethics and integrity, effective research managers ensure team members develop and implement procedures to adhere to rules and regulations. Central to research management is also ensuring appropriate research recording keeping and documentation, management of data, and fair distribution of credit (Antes et al., 2019a). In complex, creative types of work, managers should monitor team member wellbeing, as a reasonable level of mental and emotional wellbeing is needed to perform detail-oriented work and engage in critical thought (Cai et al., 2018; Paterson et al., 2014).

TABLE 3  Indicators of effective research management.

	
Domains

	
Sub-dimensions






	Project management
	- Identifies and secures resources needed for projects
 - Allocates and monitors funds, tools, equipment, and people to accomplish the work
 - Identifies and oversees timelines, milestones, and schedules



	Team coordination and goal alignment
	- Facilitates knowledge sharing and utilization of expertise and team member strengths
 - Encourages collaborative decision
 - making and planning, or conveys reasoning when decisions need to be made unilaterally
 - Holds regular meetings to gauge progress and solve problems
 - Provides team members with constructive feedback in a timely and responsive manner



	Team ethics and integrity
	- Expects and oversees thorough research compliance, reporting, and documentation
 - Facilitates proactive discussion of authorship and intellectual property to adequately acknowledge others' contributions
 - Fosters open discussion about methods, data, and results
 - Expects responsible data sharing and management
 - Expects proactive disclosure of mistakes or concerns and responds constructively



	Team member wellbeing
	- Prioritizes high expectations and standards while also recognizing scientific work requires team members' mental and physical wellbeing
 - Expects and encourages members to find individualized approaches to maintain their wellbeing
 - Seeks solutions if members raise concerns about untenable workloads





Whereas leadership and management focus on the environment and team, effective research mentoring emphasizes the dyadic interaction between mentor and mentee. Mentoring adds domains found in Table 4, which are individualized to mentees. Effective mentoring includes understanding the unique needs and goals of individuals and providing individualized support and development tailored to this understanding (National Academies of Sciences Engineering and Medicine, 2019; Byars-Winston et al., 2018; Hinton, 2020). Likewise, in this dyadic relationship, the mentor models scientific values and integrity, shaping the mentee's awareness of research ethics and identity as a scientist (Plemmons et al., 2020; McGee et al., 2014; Wright et al., 2008). Finally, effective mentoring centers on aligned expectations, developing research competence and confidence in mentees, and guidance related to career advancement (National Academies of Sciences Engineering and Medicine, 2019; Masters and Kreeger, 2017). At its core, excellent mentoring entails individualized feedback and development of mentees in alignment with their needs and career goals (Pfund et al., 2016).

TABLE 4  Indicators of effective research mentoring.

	
Domains

	
Sub-dimensions






	Individualized consideration and feedback
	- Listens to individuals and develops an understanding of mentee goals and needs
 - Provides constructive career and professional development opportunities that align with the mentee's goals and supports their engagement
 - Offers guidance, training, and development for mentees with different goals, personalities, strengths, and challenges
 - Provides timely and constructive feedback on mentee research, career, and professional development
 - Recognizes that mentees' backgrounds and personal experiences may influence their experience in research and is willing to converse and explore these topics



	Individual growth in ethics and integrity
	-Conveys scientific values, norms, and standards in conversation and practices
 - Develops mentee understanding of the importance of research ethics and integrity in science
 - Models scientific integrity to mentees
 - Helps shape mentee professional identity as a scientist



	Individual research competence and confidence
	- Stimulates skill development and builds mentee confidence
 - Produces quality, rigorous research with mentees
 - Fosters independence and career advancement among mentees





We have noted key aspects of effective LMM, but LMM is not a one-size-fits-all approach for several reasons. First, context matters to a certain extent in the performance of LMM (Berson et al., 2001; Shalley and Gilson, 2004; Carmeli and Waldman, 2010; Oc, 2018). What constitutes effective LMM of a research lab at an undergraduate, liberal arts college may not mirror what constitutes effective LMM at a doctoral-granting academic medical center. Relatedly, LMM must consider the individuals involved, as the expectations, needs, skills, and experience of different trainees and staff can vary widely. Moreover, each person in a LMM role is unique, with their own personality and style, creating many potential approaches to effectively leading. While these contextual factors shape how individuals engage in LMM, context does not change the core tenets of effective LMM.



LMM challenges

There are many challenges to performing LMM roles well. For instance, how much to direct team members vs. allowing them to self-direct their work is an important consideration in LMM. Another consideration is when to let a team member fail when failing might be important to their learning, but allowing failure may set back a project timeline. LMM requires setting expectations that are high yet realistic and establishing reasonable workloads. Likewise, how flexible to be with team members when objectives are not achieved, or when deadlines are missed, is another common concern of leaders and managers. Relatedly, handling when personal life events occur that derail work progress is a balancing act between compassion and productivity that leaders may experience as an ethical dilemma (Resnik et al., 2023).

Generally, it can be challenging to balance the needs, interests, and goals of team members with the needs, interests, and goals of the PI and their research agenda. As an example, balancing kindness and compassion while also holding high standards for work productivity can feel in tension initially (Sapienza, 2004, 2005). However, it is not necessary to be inconsiderate or heavy-handed to achieve these goals (Antes and DuBois, 2018). LMM based on mutual respect and growth often pushes others to succeed more effectively than anxiety and fear. Relatedly, engaging with each team member in an individualized manner can be challenging, but this approach is necessary (Dansereau et al., 1995; Okçu, 2014). It takes time to get to know people well enough to identify the nuances in their needs, and it takes attention and energy to be responsive to different people. One especially perplexing issue for some in LMM roles is when team members appear to have variable motivation. Figuring out what motivates different people to boost performance will be necessary, yet many PIs incorrectly expect that the discovery process itself will be the primary motivator for everyone (Al Rahbi et al., 2017; Antelo et al., 2010).

Perhaps most challenging is that there is limited time, or at least the perception of limited time, to engage in LMM activities. The link of LMM behaviors and practices to quality research, team dynamics, and research environments is not always understood. Thus, taking the time to engage in LMM can feel like a waste of limited time, or perhaps a luxury only for those who have already established themselves in their research fields (Greene et al., 2024). We argue that this is not the case; effective upfront approaches to LMM prevent downstream problems that waste time, such as interpersonal conflicts, staff turnover, difficulty attracting graduate students, mistakes in research, or even in the worst-case, research misconduct (McIntosh et al., 2020a; Galland et al., 2008).

Similarly, researchers may lack motivation or confidence to develop and apply the interpersonal skills necessary for effective LMM (Cameron et al., 2013). Some may believe that these practices are not worth pursuing unless done perfectly or effortlessly. However, it is essential to remember that striving for perfection should not hinder progress and the pursuit of good. To build confidence in these skills, researchers must begin practicing them in real-world settings (Hargie, 2021). As these skills are refined over time, researchers are likely to become more confident and comfortable in their application. Reflecting on what works well and what does not further enhances this learning process. However, this journey can be challenging, as researchers may be significantly influenced by their past experiences, which could include negative encounters with research mentors and leaders.



What to measure to evaluate LMM effectiveness

Evaluation in any context begins with identifying what exactly it is that will be measured. What is selected to be measured must be clearly defined and have a reliable, valid measurement tool to assess it. We also recommend including someone with expertise in measurement and evaluation (e.g., a psychometrician, experts in the social sciences, workplace psychologists) on the team that develops and deploys an LMM evaluation plan.

We explore what institutions might consider measuring to understand LMM effectiveness in research teams or laboratories. In general, using a variety of sources of measures (e.g., PI, team members, supervisors) and a variety of types of measures (e.g., objective, subjective) offers a more robust understanding of the functioning of a team and those leading, managing, and mentoring the team. Everything that is measured ideally must also be actionable. If the information about a person's LMM performance cannot be intervened on, then the measure's utility is limited.

One general distinction in measures might be if they are “hard” objective metrics that are quantifiable and able to be observed directly vs. “soft” subjective metrics that involve people self-reporting their attitudes, perspectives, or experiences. Likewise, some measures might be collected at the individual level (e.g., only the PI completes the measure) or at the team level (e.g., all team members complete the measure). Team-level metrics are often aggregates of all individual team member responses. Given significant overlap in LMM functions and outcomes, and that all are necessary for research team success, we encourage using a set of metrics that examine a combination of subjective and objective factors at the individual and team level. It is possible to gather objective measures of LMM practices and outcomes, such as whether and how many regular formal or informal meetings occur, whether formal training is provided, the presence of a lab manual or scientific protocols in the lab, and turnover of staff.

In Table 5, we present example measures relevant to LMM, but these measures do not reflect an exhaustive list. Most measures included assess LMM and related practices from the perspective of mentees or team members. It should also be noted that the LMM measures include both process and outcome measures. LMM processes can be thought of as LMM behaviors and practices (i.e., application of skills), whereas LMM outcomes can be thought of as LMM performance (i.e., effectiveness and impact).

TABLE 5  Measures for assessing LMM in research.

	
Domain

	
Description

	
Potential metrics to measure

	
Example measures






	Leadership
	Measures assess the style, behaviors, practices, skills, attitudes, effectiveness, or impact of the leader.
	- Clarity of communication about expectations
 - Ethical leadership
 - Supportiveness
 - Self-awareness
 - Communication style
 - Emotional intelligence
 - Social skills
 - Leadership self-efficacy
	- Leadership and Management in Science (LAMPS) (Antes et al., 2024)
 - Leadership Self-Efficacy and Implicit Theories (Burnette et al., 2010)
 - Self-awareness (Ashley, 2012)



	Management
	Measures assess the style, behaviors, practices, skills, attitudes, effectiveness, or impact of the manager.
	- Meeting effectiveness
 - Role clarity
 - Communication style
 - Constructive guidance and feedback
	- Leadership and Management in Science (LAMPS) (Antes et al., 2024)
 - Management Communication Styles Scale (Rozilah et al., 2013)



	Mentoring
	Measures assess the style, behaviors, practices, skills, attitudes, effectiveness, or impact of the mentor.
	- Quality of relationship
 - Perceived mentor effectiveness
 - Research competence
	- Mentor Effectiveness Scale (Byars-Winston et al., 2015)
 - Advisory Working Alliance Inventory (AWAI) (Schlosser et al., 2011)



	Team environment or climate
	Measures assess shared perceptions of policies, practices, and behaviors in a team.
	- Climate for ethics
 - Interpersonal climate
 - Psychological safety
	- Lab Climate for Research Ethics (Solomon et al., 2021)
 - Climate of Accountability and Interpersonal Respect (Martinson et al., 2023)*
 - Edmondson's Psychological Safety Scale (Edmondson, 1999)



	Team dynamics
	Measures assess various aspects of how a team functions, interacts, or collaborates.
	- Team cohesion
 - Team communication
 - Conflict resolution
 - Team practices
	- Research Team Practices Measure (Antes et al., 2024)
 - Team Communication Behaviors Scale (Hartner-Tiefenthaler et al., 2022)
 - Team Satisfaction (Tekleab et al., 2009)



	Team member attitudes
	Measures assess team member attitudes influenced by LMM.
	- Job satisfaction
 - Job engagement
 - Sense of belonging
	- Brief Index of Affective Job Satisfaction (Thompson and Phua, 2012)
 - Belonging Scale (Blau et al., 2023)
 - Work Group Inclusion Scale (Chung et al., 2020)





A full review of mentoring measures is available in a report from the National Academies (National Academies of Sciences Engineering and Medicine, 2019). There are many team-level measures provided by the Penn State Clinical and Translatonal Science Institute in their online toolkit (PennState Clinical and Translational Science Institute, 2025). *This measure is in preprint form only and not a peer-reviewed publication.


Ideally, when selecting measures to evaluate LMM in practice, the measures are adapted to be context-specific; this relevance increases face validity and engagement. In general, there are a limited number of LMM measures tailored specifically to academic contexts. In selecting example measures, we considered measures that were developed specifically for academic research or scientific domains and provided examples of these measures when possible. Especially for leadership and management, there are few measures available. Many mentoring measures designed for the research context are available. When selecting broader measures not specific to the academic research context, we reviewed potential measures to ensure they had some evidence of validity and identified whether the items appeared plausible for application in the academic research context.

As we conclude the discussion of potential measures to capture LMM in research, we should take a moment to note traditional measures of academic productivity and success. Typical academic performance metrics focus primarily on academic output, including the number of peer-reviewed publications, amount of external funding, conference presentations, invited talks, and similar metrics. Like all metrics, even these measures, which may seem relatively objective since they can be quantified, are not without limitations (Jones and Froom, 1994; Lim et al., 2025; Rice et al., 2020; Buller, 2012). For example, counts of manuscripts do not capture the quality or rigor of the work, so other measures like H-index have been devised to try to measure academic impact. Additionally, different research institutions may have different cultures and values, which means the importance of different metrics may vary by institution. For instance, when assessing faculty, some institutions put greater emphasis on teaching evaluations provided by students, while others place less emphasis on teaching. Being an engaged organizational citizen and participating in service activities to the department, institution, or discipline are also valued to varied degrees at different institutions.

While conventional academic metrics are not necessarily inappropriate, they are incomplete and limited in capturing the full scope of research leadership duties and responsibilities. Traditional measures focus on the outputs of research LMM without assessing the processes involved in achieving these outcomes. This oversight includes LMM behaviors and practices that significantly impact research environments, team member retention, learning, and wellbeing.




Approaches for evaluating LMM effectiveness

There are multiple, complementary avenues for evaluating the effectiveness of LMM. We elaborate on three distinct methods: (1) top-down evaluation, (2) bottom-up evaluation, and (3) self-evaluation. Each method has its strengths and limitations, which is why leveraging all three approaches simultaneously is needed to balance the limitations of each. That is, not one method is necessarily better or worse than the other. This multi-pronged approach is akin to 360-degree feedback where insights are gathered from multiple sources and individuals (Kim et al., 2016; Smither et al., 2005). Generally speaking, multiple sources of evaluation and multiple metrics from different domains are ideal.


Top-down evaluation

Top-down evaluation can be thought of as a more conventional means of assessing performance whereby evaluation takes place “from the top”, such as when a supervisor evaluates an employee. For example, performance reviews delivered by a department chair or someone in a similar role are an example of top-down evaluation. A key component of effective top-down evaluation begins with setting and communicating clear expectations about what constitutes quality LMM performance, that engaging in these behaviors is an important and expected part of the job, that they will be evaluated on their performance in these areas, and that these behaviors are connected to what the institution values. That means quality performance within these domains needs to be clearly defined and operationalized, as illustrated in the section about indicators of LMM effectiveness. To the extent possible, objective and observable indicators of quality LMM performance should be used.

One way to achieve objectivity is by using behaviorally anchored rating scales (BARS) that provide a clear standard for performance at different levels that is tied to specific observable behavioral markers. That is, BARS help reduce bias in assessing performance in multiple ways, including: using clearly defined and observable job-related behaviors that serve as benchmarks for assessing performance rather than using subjective opinions about someone's personal characteristics; providing standardized descriptions about different levels of performance that everyone uses as a reference point when completing evaluations, which reduces ambiguity and makes it easier for those performing evaluations to match observed job-related behaviors with the appropriate level of the rating scale; and mitigating the influence of general overall impressions (i.e., either positive or negative) about a person on assessing different facets of their job performance (Smith and Kendall, 1963; Pulakos, 1984).

To create a BARS, first determine the key LMM behaviors and skills of interest. For example, a key leadership practice may be prioritizing and cultivating respectful relationships with members of the research team. Then, identify through past critical incidents (e.g., through interviews, surveys, or direct observations of behavior), examples of both effective and ineffective performance of these practices. After that, establish a Likert rating scale [e.g., a scale of 1 (unacceptable) to 5 (outstanding)] that includes a behavioral definition for each point on that scale. Likert scales have historically been used in employment settings to provide a mechanism for measuring job performance in a structured and quantifiable way, including performance related to LMM (Jebb et al., 2021). Multiple Likert scale items can be combined to measure a single complex construct, such as leadership.

As an example of Likert scale definitions, a 5 for the leadership behavior prioritizing and cultivating respectful relationships might be defined as “consistently provides opportunities for lab members to provide feedback”, a 4 might be “usually provides opportunities for lab members to provide feedback”, a 3 might be “provides adequate opportunities for lab members to provide feedback”, a 2 might be “regularly requires prompting to provide opportunities for lab members to provide feedback”, and a 1 might be “rarely provides opportunities for lab members to provide feedback”. The specific wording of Likert scale anchors will depend on the construct being measured, but the general principle and approach to Likert scale development cuts across constructs in that each point in the scale quantifies job performance for a given domain. We also recommend validating the BARS by asking exemplar leaders, managers, and mentors to review scale definitions to verify that the definitions used are appropriate indicators of leadership, management, and mentoring performance. Adjust the BARS as necessary based on feedback provided.

Another key component to providing quality top-down evaluation is having routine check-ins about performance that involve delivering feedback on LMM performance—that is, top-down evaluation should include areas for growth. Put differently, annual performance reviews should not be the only time leaders, managers, and mentors are evaluated on and receive feedback about their performance from their bosses (Pulakos et al., 2015; Cappelli and Tavis, 2016). Those delivering feedback should reference clear examples of the individual's past LMM behavior and the impact of those behaviors rather than providing commentary that is overly general or personality focused. For example, instead of providing the feedback “your lab members don't think you are a good leader”, providing the feedback “some of your lab members have expressed frustration that you do not meet with them regularly or address their feedback” is less personal and more directive and actionable.

Feedback conversations should also be bidirectional, and both parties should be given the opportunity to share their perspective and ask questions (Ashford and Tsui, 1991; Huang et al., 2017; Meinecke et al., 2017). Consider beginning feedback conversations by asking the person who will be receiving feedback to share their views about how they feel things are going. This approach to starting the conversation will convey that the person delivering feedback cares about the feedback recipient's perspective and experience, making it more likely that they will positively receive the feedback that is about to be shared. Quarterly check-ins can help avoid delays with identifying and correcting performance issues. That is, feedback should be given as close to the relevant observed performance or behaviors as possible. Having performance reviews only annually also runs the risk of recency bias, where the person evaluating the performance tends to focus more on recent behaviors rather than behavioral patterns over the course of the year (Steiner and Rain, 1989). Providing more routine performance check-ins can also help balance focusing on past performance with focusing on future professional growth and development (Gnepp et al., 2020).

In the context of a faculty member being evaluated by a department chair, it may be rare for the department chair to have regular opportunities to observe the faculty member's LMM behaviors. Alternate sources of top-down evaluation may be senior or peer mentors, as these individuals are likely to have more opportunities for observing LMM behaviors compared to a department chair. In what follows, we talk about two other approaches to evaluation: bottom-up evaluation and self-evaluation. These two approaches are viable supplements to the top-down evaluation approach described here and make up for the limitations of this approach.



Bottom-up evaluation

Bottom-up evaluation take place “from the bottom” in which research leaders are evaluated by their team members. Often, bottom-up involves bidirectional feedback between research team leaders and team members, so the flow of feedback goes both ways with the aim of improving collective team functioning. Of course, research team leaders must provide routine feedback related to projects, research progress, and other scientific activities. For the purposes of this paper, we focus specifically on the dynamic of the research leader soliciting, receiving, and responding to feedback on their LMM performance from their research team members. This process may include areas that the LMM and team members need to collectively grow and improve in their approaches to communication or collaboration.

In terms of bottom-up feedback that focuses on the leader receiving feedback from team members, this approach may be adopted independently by some team leaders but generally is not the norm. There are several factors to attend to for this approach to performance evaluation to be successful. First, research leaders must be willing to truly hear constructive feedback from lab members and not overreact, lash out, or retaliate in response to uncomfortable feelings that receiving this feedback may cause. This mindset requires humility, which is essential in high-stakes research environments because researchers are fallible human beings just like everyone else (Owens et al., 2013; Nielsen et al., 2009). By adopting a growth or a learning mindset, recognizing that there are always opportunities to improve and that constructive feedback is not a critique of the leader as a person, leaders can leverage novel perspectives and insights from team members to identify and act on areas for growth (Dweck, 2016).

A second consideration is that the research leader must proactively and consistently make a good-faith effort to create a psychologically safe environment where lab members feel comfortable speaking up and sharing constructive feedback about the leader without fear of being retaliated against (Edmondson and Lei, 2014; Van Noorden, 2018; Jin and Peng, 2024). Being on the receiving end of unwarranted negative reactions from a leader is a legitimate fear some lab members may have, even if the leader does not consider themselves to be a punitive person. There may also be cultural factors that affect lab members' willingness to give leaders feedback and the type of feedback shared with leaders about their performance (Hofstede, 1984, 2001). For example, in some cultures, directly criticizing a leader, even if constructive, could be viewed as disrespectful or inappropriate. To assuage possible fears, leaders should explicitly state to lab members that their candid feedback is important, valued, and welcomed. It may also help to articulate why their feedback matters and plans for how that feedback will be used. For example, the lab leader could say that both positive and constructive feedback are important for the lab leader's growth, the success of the lab, and the quality of the work environment and the scientific work itself.

Like top-down evaluation, bottom-up evaluation should ideally take place periodically (e.g., quarterly) rather than once annually. This does not necessarily mean that a formal bottom-up evaluation must take place during multiple pre-planned instances per year; solicitation of feedback can also be done informally or on a rolling basis. Lab leaders could consider making available avenues for providing anonymous feedback when possible, as doing so may facilitate sharing of more candid feedback compared to if identifiable feedback was solicited. If a lab or research team is small (e.g., 5 members or less), this anonymized approach may not be feasible. However, for larger teams, online surveys can be used to collect lab member feedback anonymously.

Feedback surveys should include both Likert scale and open-ended questions mapped to the LMM dimensions of interest. Examples of Likert scale questions might involve asking lab members to rate on a scale of 1 (strongly disagree) to 7 (strongly agree) a series of statements, such as “The lab leader effectively involves the research team when making decisions” or “The lab leader clearly communicates expectations for performance on research projects.” Examples of open-ended questions might be, “What changes could the lab leader implement to improve the team dynamics in the lab?” or “What are specific ways the lab leader can better support your professional development?”. Survey data can be aggregated and analyzed to identify patterns of feedback from lab members as a collective.

Leaders should consider preparing their lab members to give feedback by providing them with guidance or training on how to provide useful and actionable feedback (e.g., delivering feedback in a respectful manner, engaging in empathy and perspective taking, framing feedback in a manner focused on growth and suggestions for realistic future changes rather than only pointing out shortcomings, focusing on specific behaviors). It is likely that lab members have limited understanding of the leader's responsibilities and are unprepared to effectively evaluate someone's performance. Providing training can also help support the quality of feedback shared by lab members to avoid feedback that is overly general, vague, or emotionally based (Rosales Sánchez et al., 2019; Roch et al., 2012).

A final consideration is that, for bottom-up evaluation to be successful, leaders need to be willing to make tangible changes in how they lead, manage, and mentor, and actually respond to or follow through on the feedback they receive from lab members. Asking for feedback and not acting on it is just as bad as or worse than not soliciting feedback at all (Milliken et al., 2003; Detert and Burris, 2007; Robinson and Morrison, 2000; Ashford and Cummings, 1983). Some feedback may not be easy, quick, or feasible to implement, so leaders must share (e.g., during a lab meeting) the rationale for why some feedback may not be implemented as readily. However, for feedback that is actionable, leaders can share with the lab concrete plans for what specific changes are being made in response to feedback provided and over what timeframe. Additionally, lab leaders may want to gather input on the feedback process and make adjustments based on what is and is not working well for their team. There are multiple ways to solicit and implement feedback effectively.



Self-evaluation

Self-evaluation is a mechanism for increasing self-awareness, which is an essential part of personal and professional growth and satisfaction. Self-evaluation involves engaging in self-driven, purposeful information gathering, reflection, planning, and intention setting. These processes work in tandem to help leaders gain insights into themselves and their LMM performance, identify areas for improvement and change, and create realistic plans for implementing change that are in alignment with their goals (Anseel et al., 2009). Self-evaluation should be a standard part of research leaders' professional routines.

Reflection, a key component of self-evaluation, is the exploration of one's thoughts, behaviors, and emotions to help a person come to a better understanding of themselves. Consistently and periodically dedicating time and space for reflection will help ensure self-reflection actually happens and that the benefits of self-reflection are maximized. Especially with demanding research careers, leaders of research teams may feel that spending time on self-reflection is frivolous or not a worthwhile use of their limited time. However, self-reflection is an important part of the job, as doing so ultimately has direct implications for multiple aspects of their scientific work and the teams they lead, manage, and mentor.

When engaging in reflection, leaders should focus on both their accomplishments (e.g., what was done well) and areas for growth (e.g., what could be done differently) in all LMM domains. Leaders can keep a running list of accomplishments to refer to as a way of measuring progress. Examples of personal life accomplishments may include starting a family, having time to spend with loved ones and friends, engaging in hobbies, and traveling. Examples of professional accomplishments may include grants, publications, trainee success stories, project success stories, positive feedback from trainees and colleagues, and awards. When reflecting on areas for growth, leaders can identify both challenges and mistakes. Much like an after-action review (Crowe et al., 2017), reflecting on challenges or mistakes can help leaders understand and learn from the root causes of these issues and how those issues might be prevented in the future.

To boost the effects of reflection, leaders can articulate and reflect on short-, mid-, and long-term personal and professional goals, as goals can be linked with areas for growth. Goals should be clear, specific, measurable, observable, and behaviorally-oriented (Locke and Latham, 2002; Gollwitzer and Sheeran, 2006). For example, a leadership-focused goal might be to hold an annual lab event where lab members are recognized for their work and contributions. A management-focused goal might be to provide a lab-wide refresher training on a project's protocol each year. A mentoring-focused goal might be to spend a dedicated portion of one-on-one meetings with lab members listening to them about their career goals. Each leader will craft unique goals and should be candid with themselves about what goals are realistic, given their life and career circumstances.

Reflection is a necessary but insufficient step toward quality self-evaluation. Leaders must be able to translate this reflection into action and behavior change. One way to do this is by creating and implementing an action plan. Action plans are a roadmap that specifies what it is that leaders want to change, over what timeframe, what resources and information are needed, and who can help hold the leader accountable for following through on this plan (Gollwitzer and Sheeran, 2006; Gollwitzer, 1999, 1997; Orbell et al., 1997). Part of action plan implementation involves monitoring progress on the plan. Various approaches can be taken to monitor progress, including journaling, using performance tracking software, using Excel spreadsheets, and soliciting input on progress from peers, mentors, coaches, and lab members.

It is also important to be aware of the limitations of self-evaluation. Self-evaluation is subject to self-serving biases, where leaders downplay LMM mistakes or errors and embellish or exhibit overconfidence in LMM successes and skills (Campbell and Sedikides, 1999; Ross, 1977; Oswald et al., 2004). They may selectively attend to information that confirms existing beliefs they have about themselves or disregard constructive feedback that challenges their self-perception. In contrast, others may overemphasize shortcomings and underplay accomplishments and strengths. In both cases, leaders should be aware of challenges with identifying their blind spots and prioritize adopting a balanced approach to evaluating themselves. Another limitation to self-evaluation is the risk of undue influence of emotions (Ilgen and Davis, 2000; Belschak and Den Hartog, 2009). For example, recent positive or negative feedback may leave leaders in an emotional state that skews their self-assessment. Leaders should consider engaging in self-evaluation at a time when their emotions are at a healthy, neutral, and objective baseline. To help manage emotions, leaders will likely need to practice emotional regulation and mindfulness. Other approaches to evaluation (i.e., top-down, bottom-up) can help offset various limitations of self-evaluation.




Supporting evaluation and application of LMM in real-world settings

Meaningful institutional support is needed to successfully implement and fully reap the benefits of the various strategies and approaches described in this paper. Other institution-level mechanisms and practices are needed to reinforce effective evaluation and implementation of LMM practices. In what follows, we highlight key considerations for institutions and their leaders as they seek to support LMM.


Communicating senior leadership's expectations about LMM

Senior leaders at academic institutions (e.g., presidents/chancellors, vice presidents, provosts, deans, associate deans, department chairs) must first be collectively committed to LMM and then explicitly articulate to personnel at their institution that quality LMM is valued and expected. Stated expectations should also include good-faith involvement in providing top-down and bottom-up evaluations for others when appropriate. As these expectations are communicated, institutional leaders should describe how quality LMM aligns with the institution's mission, vision, and values. Institutional leaders must also lead by example through modeling the LMM practices they expect from others at their institution. This includes soliciting and meaningfully responding to bottom-up and top-down (or peer) evaluations and engaging in self-evaluations themselves. Doing so will help set and convey the standard for others to follow. Leaders who do not engage in the LMM behaviors they expect from others will likely undermine attempts to cultivate quality LMM throughout their institution.



Framing evaluation of LMM as professional development

It is not uncommon for individuals to experience evaluation apprehension, or anxieties or fears about being evaluated, especially if performance evaluation is done with punitive framing. These anxieties may be exacerbated when performance is being evaluated by peers or subordinates, which are historically uncommon sources of performance evaluation in academic settings. Evaluation apprehension can stymie transparent communication and lead to defensiveness, neither of which are conditions for effective performance evaluation. Framing LMM evaluation as a professional development tool can help mitigate evaluation apprehension and cultivate a growth mindset that helps people feel empowered to make positive changes in how they lead, manage, and mentor others (London and Smither, 2002). Similarly, articulating how LMM can help individuals achieve their professional goals and success can help motivate and cultivate buy-in from others. Giving training to those providing top-down, peer, or bottom-up evaluations of others can improve the accuracy of their evaluations and reduce subjectivity in their judgments (Rosales Sánchez et al., 2019; Roch et al., 2012). As a result, fears and anxieties about receiving biased reviews from others may be reduced.



Providing dedicated time and support for LMM

Simply put, learning about LMM and effectively engaging in LMM practices takes time, effort, and resources. It also takes time to see the effects of LMM on the scientific work being done and the research environment. These considerations should be taken into account as expectations are set about individual workloads and performance in other domains of a person's job (e.g., publishing, grant writing) (Mazzetti and Schaufeli, 2022; Spreitzer and Quinn, 1996). Providing protected time to learn about and engage in LMM practices will help support their adoption. Similarly, encouraging and providing dedicated time for self-reflection as a means of self-evaluation is important, as people may be reluctant to routinely engage in reflection because they do not think it is job-relevant or a good use of their time.

Investing in formal LMM training programs for individuals across career stages and roles is an additional strategy institutional leaders can leverage to cultivate LMM institution-wide (Van Noorden, 2018). Scientists are often taught how to do science within their area of subject matter expertise but have historically not been taught how to lead, manage, and mentor others which requires an entirely different skillset. While it is important for core LMM principles to be taught across training programs so that there is a thread of continuity, the specific content and approach for each program will likely need to be tailored depending on the group of interest. For example, a LMM training program for early-career researchers will likely emphasize different points compared to a LMM training program for senior faculty or staff. These programs can take various forms, including half-day or full-day workshops, semester-long synchronous or asynchronous courses, and micro-learning that involves delivering content in small (e.g., 15 min) segments that are focused on a specific topic or objective.



Establishing appropriate incentive structures for LMM

Employee motivation is complex, but establishing appropriate incentive structures can help reinforce LMM practices and directly affect motivation, job satisfaction, and productivity (Kerr, 1975). Appropriate incentive structures are those that are linked to both intrinsic and extrinsic motivation. In terms of intrinsic motivation, people want to feel that they belong, work in an environment where they feel respected and needed, and are doing something meaningful or impactful with their time. Examples of incentives aligned with intrinsic motivation include being able to use their skills, working in an environment and for a boss and team that supports them, being given opportunities to learn new skills, being encouraged and recognized for their work, and having a voice about decisions that affect them. With extrinsic motivation, people want to be fairly compensated and receive recognition for their work. Examples of incentives aligned with extrinsic motivation include being given opportunities to advance in their career, being paid well and receiving consistent pay raises, being promoted, being given support to go to conferences or other career-related programs, and being given adequate or even extra time off of work to recharge. Incentive structures that tap into both intrinsic and extrinsic motivation can propel the adoption of effective LMM practices; that is, what gets rewarded and incentivized gets done.



Institutional risk factors that may undermine LMM goals

In academic settings, there are likely practices, norms, and cultures currently in place that may, while enacted with good intentions or with the intent of upholding tradition, undermine attempts at cultivating effective LMM. One such practice is a near-exclusive emphasis on research output, namely the number and amount of publications and grants (Lim et al., 2025; Rice et al., 2020; Buller, 2012). This emphasis may show up in annual performance reviews and during tenure and promotion decisions. To be clear, it is not that these metrics are unimportant—they are undoubtedly a key part of a scientific research career—rather, these metrics should be considered as part of a larger menu of performance domains.

Asking employees, especially faculty, to shoulder excessive administrative duties or bureaucratic processes may unintentionally undermine LMM. While the concept of “service” is often considered during promotion and tenure decisions, and being a good institutional citizen is a professional responsibility, these requirements should not substantially detract from the time and energy needed for other more essential parts of the job, including the scientific work and LMM. In this same vein, asking others to provide peer, top-down, or bottom-up evaluations of others places a demand on their time. During busy evaluation periods, institutional leaders should consider adjusting workloads to meet these demands, as providing quality evaluation of others takes notable bandwidth.

Unfair or inequitable resource allocation may also undermine effective LMM. Policies that allocate resources based primarily on research or clinical dollars brought into the institution can hinder the LMM success of faculty whose work naturally brings in less money. Certain departments or centers may organically attract greater resources to provide support for and training on LMM to faculty, staff, and trainees. It is in the institution's best interest to ensure everyone receives equitable support for LMM. Similarly, having unclear or inconsistent institutional policies related to LMM may disrupt attempts to cultivate effective LMM institution-wide. While institutions are likely to have some relevant policies in writing, they may be written in such a manner that is overly vague or unclear. Lack of transparency about and consistency in applying policies can also erode trust that faculty, staff, and students have in the institution's administration. Finally, employing trainees as staff or faculty after their graduation without consideration of other qualified applicants or individuals who align with a narrow set of personalities and styles can undermine effective LMM. These practices can limit the extent that new LMM approaches and styles are assimilated into the organization, or worse, can perpetuate bad or harmful LMM practices.

To be effective in LMM, researchers must have adequate support for work-life balance. Societal norms about when and where people work have shifted in recent years, especially since the COVID-19 pandemic. Institutional policies that fail to consider issues related to work-life balance (e.g., the need to work remotely for a period of time to accommodate childcare needs; the need to schedule a medical appointment during the workday) may contribute to burnout or turnover intentions that put effective LMM at risk.



Launching LMM evaluation institution-wide

Especially if institutions do not have a LMM evaluation system in place or do not have experience with evaluating LMM generally, institutional leaders may want to implement LMM evaluation in a stepwise fashion. For example, institutional leaders could initially pilot certain LMM evaluation approaches in a department or division to see what does and does not work well, prior to rolling out the evaluation institution-wide or to a larger group. It is also worth noting that implementing a new LMM evaluation system institution-wide can be disruptive and stressful. Setting up such a system well takes time, excellent communication, and careful planning and implementation; it should not be done haphazardly or as an afterthought. As LMM evaluation systems are ramped up, institutional leaders may also want to consider tracking LMM evaluation data over time to examine trends in LMM performance across the institution. Doing so can help identify areas where additional LMM support is needed within the institution.




Conclusion

Researchers are taught how to conduct technical scientific work during their formal training, but it is increasingly becoming more critical for researchers to learn LMM skills. Just as there is a need to learn LMM skills, there is also an increased need for more robust institution-wide evaluation of and support for LMM skill development and application. There is not a one-size-fits all approach to LMM and LMM are multifaceted, which can make evaluation of LMM challenging. Yet, we have proposed a range of metrics at the individual and group levels that can capture key aspects of effective LMM and healthy research environments. We hope that the LMM evaluation framework and examples provided are helpful for institutional and lab leaders seeking to take the next step forward in LMM evaluation.



Author contributions

TM: Conceptualization, Project administration, Writing – original draft, Writing – review & editing. AA: Conceptualization, Project administration, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was partially supported by the National Center for Advancing Translational Sciences (NCATS UL1TR002345).



Acknowledgments

The authors would like to thank Elizabeth Bingheim for her help with the references.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Adams, L. G. (2014). Putting together a scientific team: collaborative science. Trends Microbiol. 22, 483–5. doi: 10.1016/j.tim.2014.05.001

 Al Rahbi, D., Khalid, K., and Khan, M. (2017). The effects of leadership styles on team motivation. Acad. Strat. Managem. J. 16, 1–14.

 Alegria, M., Fukuda, M., and Lapatin Markle, S. (2019). NeMoyer A. Mentoring future researchers: advice and considerations. Am. J. Orthopsychiatry. 89, 329–36. doi: 10.1037/ort0000416

 Anseel, F., Lievens, F., and Schollaert, E. (2009). Reflection as a strategy to enhance performance after feedback. Organ Behav Hum Dec. 110, 23–35. doi: 10.1016/j.obhdp.2009.05.003

 Antelo, A., Henderson, R. L., and Clair, N. S. (2010). Understanding the process model of leadership: follower attribute design and assessment. J. College Teach. Learn. 7:108. doi: 10.19030/tlc.v7i4.108

 Antes, A., McIntosh, T., and Solomon-Cargill, S. (2023). Principal investigators' priorities and perceived barriers and facilitators when making decisions about conducting essential research in the COVID-19 pandemic. Sci. Eng. Ethics. 29:8. doi: 10.1007/s11948-023-00430-8

 Antes, A. L., and DuBois, J. M. (2018). Cultivating the human dimension in research. Mol. Cell. 72, 207–10. doi: 10.1016/j.molcel.2018.09.015

 Antes, A. L., English, T., Solomon, E. D., Wroblewski, M., McIntosh, T., Stenmark, C. K., et al. (2024). Leadership, management, and team practices in research labs: Development and validation of two new measures. Accountab. Res. 2024, 1–28. doi: 10.1080/08989621.2024.2412772

 Antes, A. L., Kuykendall, A., and DuBois, J. M. (2019a). The lab management practices of “research exemplars” that foster research rigor and regulatory compliance: a qualitative study of successful principal investigators. PLoS ONE. 14:e0214595. doi: 10.1371/journal.pone.0214595

 Antes, A. L., Kuykendall, A., and DuBois, J. M. (2019b). Leading for research excellence and integrity: a qualitative investigation of the relationship-building practices of exemplary principal investigators. Account. Res. 26, 198–226. doi: 10.1080/08989621.2019.1611429

 Antes, A. L., Mart, A., and DuBois, J. M. (2016). Are leadership and management essential for good research? An interview study of genetic researchers. J. Empir. Res. Hum. Res. Ethics. 11, 408–23. doi: 10.1177/1556264616668775

 Ashford, S. J., and Cummings, L. L. (1983). Feedback as an individual resource: personal strategies of creating information. Organ. Behav. Hum. Perform. 32, 370–98. doi: 10.1016/0030-5073(83)90156-3

 Ashford, S. J., and DeRue, D. S. (2012). Developing as a leader. Organ. Dyn. 41, 146–54. doi: 10.1016/j.orgdyn.2012.01.008

 Ashford, S. J., and Tsui, A. S. (1991). Self-regulation for managerial effectiveness: the role of active feedback seeking. Acad. Managem. J. 34, 251–80. doi: 10.2307/256442

 Ashley, G. C. (2012). Self-awareness and the evolution of leaders: the need for a better measure of self-awareness. J. Behav. Appl. Managem. 14:2. doi: 10.21818/001c.17902

 Belschak, F. D., and Den Hartog, D. N. (2009). DN. Consequences of positive and negative feedback: the impact on emotions and extra-role behaviors. Appl. Psychol. 58, 274–303. doi: 10.1111/j.1464-0597.2008.00336.x

 Benmira, S., and Agboola, M. (2021). Evolution of leadership theory. BMJ Lead. 5, 3. doi: 10.1136/leader-2020-000296

 Berson, Y., Shamir, B., Avolio, B. J., and Popper, M. (2001). The relationship between vision strength, leadership style, and context. Leadership Quart. 12, 53–73. doi: 10.1016/S1048-9843(01)00064-9

 Blau, G., Goldberg, D., and Kyser, D. (2023). Organizational belonging – proposing a new scale and its relationship to demographic, organization, and outcome variables. J. Workplace Behav. Health. 38, 226–53. doi: 10.1080/15555240.2023.2178448

 Bourke, J., and Espedido, A. (2019). Why inclusive leaders are good for organizations, and how to become one. Harvard Bus. Rev. Digi. Articles 2019, 2–5.

 Boyatzis, R. E., Bar-On, R., Maree, J., and Elias, M. (2007). “Developing emotional intelligence through coaching for leadership, professional and occupational excellence,” in Educating People to be Emotionally Intelligent (Westport, CT: Praeger Publishers/Greenwood Publishing Group), 155–68. doi: 10.5040/9798400643897.0014

 Boyatzis, R. E., Smith, M. L., Van Oosten, E., and Woolford, L. (2013). Developing resonant leaders through emotional intelligence, vision and coaching. Organ. Dyn. 42, 17–24. doi: 10.1016/j.orgdyn.2012.12.003

 Brookes, R., Wong, B., and Ho, S. (2017). Why Scientists Should Have Leadership Skills. Available online at: https://blogs.scientificamerican.com/observations/why-scientists-should-have-leadership-skills/

 Brown, M. E., and Trevino, L. K. (2006). Ethical leadership: a review and future directions. Leadership Quart. 17, 595–616. doi: 10.1016/j.leaqua.2006.10.004

 Brown, M. E., and Trevino, L. K. (2014). Do role models matter? An investigation of role modeling as an antecedent of perceived ethical leadership. J. Busin. Ethics 122, 587–98. doi: 10.1007/s10551-013-1769-0

 Brown, M. E., Trevino, L. K., and Harrison, D. A. (2005). Ethical leadership: a social learning perspective for construct development and testing. Organ Behav Hum Dec. 97, 117–34. doi: 10.1016/j.obhdp.2005.03.002

 Brown, R. T., Daly, B. P., and Leong, F. T. L. (2009). Mentoring in research: a developmental approach. Prof. Psychol. 40, 306–13. doi: 10.1037/a0011996

 Buller, J. L. (2012). Best Practices in Faculty Evaluation: A Practical Guide for Academic Leaders. Hoboken, NJ: John Wiley and Sons.

 Burnette, J. L., Pollack, J. M., and Hoyt, C. L. (2010). Individual differences in implicit theories of leadership ability and self-efficacy: predicting responses to stereotype threat. J. Leader. Stud. 3, 46–56. doi: 10.1002/jls.20138

 Byars-Winston, A., Womack, V. Y., Butz, A. R., McGee, R., Quinn, S. C., Utzerath, E., et al. (2018). Pilot study of an intervention to increase cultural awareness in research mentoring: implications for diversifying the scientific workforce. J. Clini. Transl. sci. 2, 86–94. doi: 10.1017/cts.2018.25

 Byars-Winston, A. M., Branchaw, J., Pfund, C., Leverett, P., and Newton, J. (2015). Culturally diverse undergraduate researchers' academic outcomes and perceptions of their research mentoring relationships. Int. J. Sci. Educ. 37, 2533–2554. doi: 10.1080/09500693.2015.1085133

 Cai, W., Lysova, E. I., Bossink, B. A. G., Khapova, S. N., and Wang, W. (2018). Psychological capital and self-reported employee creativity: The moderating role of supervisor support and job characteristics. Creat. Innovat. Managem. 28, 30–41. doi: 10.1111/caim.12277

 Cameron, C., Collie, C. L., Baldwin, C. D., Bartholomew, L. K., Palmer, J. L., Greer, M., et al. (2013). The development of scientific communication skills: a qualitative study of the perceptions of trainees and their mentors. Acad. Med. 88, 1499–506. doi: 10.1097/ACM.0b013e3182a34f36

 Campbell, W. K., and Sedikides, C. (1999). Self-threat magnifies the self-serving bias: A meta-analytic integration. Rev. General Psychol. 3, 23–43. doi: 10.1037/1089-2680.3.1.23

 Cappelli, P., and Tavis, A. (2016). The performance management revolution. Harvard Bus Rev. 94, 58–67.

 Carmeli, A., and Gittell, J. H. (2008). High-quality relationships, psychological safety, and learning from failures in work organizations. J. Organ. Behav. 30, 709–29. doi: 10.1002/job.565

 Carmeli, A., Sheaffer, Z., Binyamin, G., Reiter-Palmon, R., and Shimoni, T. (2013). Transformational leadership and creative problem-solving: the mediating role of psychological safety and reflexivity. J. Creat. Behav. 48, 115–35. doi: 10.1002/jocb.43

 Carmeli, A., and Spreitzer, G. M. (2009). Trust, connectivity, and thriving: implications for innovative behaviors at work. J. Creat. Behav. 43, 169–91. doi: 10.1002/j.2162-6057.2009.tb01313.x

 Carmeli, A., and Waldman, D. A. (2010). Leadership, behavioral context, and the performance of work groups in a knowledge-intensive setting. J. Technol. Transf. 35, 384–400. doi: 10.1007/s10961-009-9125-3

 Castro, M., Barcaui, A., Bahli, B., and Figueiredo, R. (2022). Do the project manager's soft skills matter? Impacts of the project manager's emotional intelligence, trustworthiness, and job satisfaction on project success. Admin. Sci. 12:141. doi: 10.3390/admsci12040141

 Chen, Y., Yu, C., Yuan, Y., Lu, F., and Shen, W. (2021). The influence of trust on creativity: a review. Front. Psychol. 12:706234. doi: 10.3389/fpsyg.2021.706234

 Cho, C. S., Ramanan, R. A., and Feldman, M. D. (2011). Defining the ideal qualities of mentorship: a qualitative analysis of the characteristics of outstanding mentors. Am. J. Med. 124, 453–8. doi: 10.1016/j.amjmed.2010.12.007

 Chopin, S. M., Danish, S. J., Seers, A., and Hook, J. N. (2012). Effects of mentoring on the development of leadership self-efficacy and political skill. J. Leader. Stud. 6, 17–32. doi: 10.1002/jls.21253

 Chung, B. G., Ehrhart, K. H., Shore, L. M., Randel, A. E., Dean, M. A., Kedharnath, U., et al. (2020). Work group inclusion: test of a scale and model. Group Organiz. Managem. 45, 75–102. doi: 10.1177/1059601119839858

 Cohen, C. M., and Cohen, S. L. (2018). Lab Dynamics: Management and Leadership Skills for Scientists. 3rd ed. Cold Spring Harbor, New York: Cold Spring Harbor Laboratory Press.

 Crowe, J., Allen, J. A., Scott, C. W., Harms, M., and Yoerger, M. (2017). After-action reviews: The good behavior, the bad behavior, and why we should care. Saf. Sci. 96, 84–92. doi: 10.1016/j.ssci.2017.03.006

 Dansereau, F., Yammarino, F. J., Markham, S. E., Alutto, J. A., Newman, J., Dumas, M., et al. (1995). Individualized leadership: a new multiple-level approach. Leadership Quart. 6, 413–50. doi: 10.1016/1048-9843(95)90016-0

 Day, D. V., Fleenor, J. W., Atwater, L. E., Sturm, R. E., and McKee, R. A. (2014). Advances in leader and leadership development: a review of 25 years of research and theory. Leaders. Quart. 25, 63–82. doi: 10.1016/j.leaqua.2013.11.004

 Delizonna, L. (2017). High-performing teams need psychological safety. Here's how to create it. Harvard Bus. Rev. 8, 1–5.

 Detert, J. R., and Burris, E. R. (2007). Leadership behavior and employee voice: is the door really open? Acad. Managem. J. 50, 869–84. doi: 10.5465/amj.2007.26279183

 Dinh, J. E., Lord, R. G., Gardner, W. L., Meuser, J. D., Liden, R. C., Hu, J., et al. (2014). Leadership theory and research in the new millennium: current theoretical trends and changing perspectives. Leadership Quart. 25, 36–62. doi: 10.1016/j.leaqua.2013.11.005

 DuBois, J. M., and Antes, A. L. (2018). Five dimensions of research ethics: a stakeholder framework for creating a climate of research integrity. Acad Med. 93, 550–5. doi: 10.1097/ACM.0000000000001966

 Dweck, C. (2016). What having a “growth mindset” actually means. Harvard Bus Rev. 13, 2–5.

 Edmondson, A. (1999). Psychological safety and learning behavior in work teams. Adm. Sci. Q. 44, 350–83. doi: 10.2307/2666999

 Edmondson, A. C., and Lei, Z. (2014). Psychological safety: the history, renaissance, and future of an interpersonal construct. Annu. Rev. Organ. Psychol. Organ. Behav. 1, 23–43. doi: 10.1146/annurev-orgpsych-031413-091305

 Elton, L. (2004). Goodhart's Law and performance indicators in higher education. Eval. Res Educ. 18, 120–8. doi: 10.1080/09500790408668312

 Feldman, M. D., Arean, P. A., Marshall, S. J., Lovett, M., and O'Sullivan, P. (2010). Does mentoring matter: results from a survey of faculty mentees at a large health sciences university. Med. Educ. Online. 15:5063. doi: 10.3402/meo.v15i0.5063

 Frazier, M. L., Fainshmidt, S., Klinger, R. L., Pezeshkan, A., and Vracheva, V. (2016). Psychological safety: a meta-analytic review and extension. Pers. Psychol. 70, 113–65. doi: 10.1111/peps.12183

 Galland, J. C., McCutcheon, J. R., and Chronister, L. U. (2008). Laboratory management institute: a model for the professional development of scientists. J. Res. Admin. 39, 51–67.

 Gemmill, G., and Wilemon, D. (1994). The hidden side of leadership in technical team management. Res. Technol. Manag. 37:25. doi: 10.1080/08956308.1994.11671007

 Gnepp, J., Klayman, J., Williamson, I. O., and Barlas, S. (2020). The future of feedback: Motivating performance improvement through future-focused feedback. PLoS ONE. 15, e0234444. doi: 10.1371/journal.pone.0234444

 Gollwitzer, P. M. (1997). Brandstätter VJJop, psychology s. Implement. Intent. Effect. Goal Pursuit. 73:186. doi: 10.1037//0022-3514.73.1.186

 Gollwitzer, P. M. (1999). Implementation intentions: strong effects of simple plans. Am. Psychol. 54, 493. doi: 10.1037/0003-066X.54.7.493

 Gollwitzer, P. M., and Sheeran, P. (2006). Implementation intentions and goal achievement: a meta-analysis of effects and processes. Adv. Exp. Soc. Psychol. 38, 69–119. doi: 10.1016/S0065-2601(06)38002-1

 Greene, A. K., Szczygiel, L. A., Thomas, J. D., Jones, R. D., Cutter, C. M., Feldman, E. L., et al. (2024). Leadership experiences and perceptions of mid-career to senior clinician-scientists: a qualitative exploration. Acad. Med. 10:1097. doi: 10.1097/ACM.0000000000005777

 Groysberg, B., and Slind, M. (2012). Leadership is a conversation. Harvard Bus. Rev. 90, 76–84.

 Hall, K. L., Vogel, A. L., Huang, G. C., Serrano, K. J., Rice, E. L., Tsakraklides, S. P., et al. (2018). The science of team science: A review of the empirical evidence and research gaps on collaboration in science. Am. Psychol. 73, 532–48. doi: 10.1037/amp0000319

 Hargie, O. (2021). Skilled Interpersonal Communication: Research, Theory and Practice: London: Routledge.

 Hartner-Tiefenthaler, M., Loerinc, I., Hodzic, S., and Kubicek, B. (2022). Development and validation of a scale to measure team communication behaviors. Front. Psychol. 13:961732. doi: 10.3389/fpsyg.2022.961732

 Heemstra, J. M., and Garg, N. K. (2022). Mentoring is more important than ever. Nat. Rev Chem. 6, 757–8. doi: 10.1038/s41570-022-00430-5

 Hinton, A. O. (2020). Jr., Vue Z, Termini CM, Taylor BL, Shuler HD, McReynolds MR. Mentoring minority trainees: Minorities in academia face specific challenges that mentors should address to instill confidence. EMBO Rep. 21:e51269. doi: 10.15252/embr.202051269

 Hofstede, G. (1984). Culture's Consequences: International Differences in Work-Related Values. Beverly Hills, CA: Sage.

 Hofstede, G. (2001). Culture's Consequences: Comparing Values, Behaviors, Institutions and Organizations Across Nations. 2nd ed.

 Howard Hughes Medical Institute (2006). Making the Right Moves - A Practical Guide to Scientific Management for Postdocs and New Faculty. Research Triangle Park, NC; Chevy Chase, MD: Burroughs Wellcome Fund.

 Huang, K., Yeomans, M., Brooks, A. W., Minson, J., and Gino, F. (2017). It doesn't hurt to ask: question-asking increases liking. J. Pers. Soc. Psychol. 113, 430–52. doi: 10.1037/pspi0000097

 Ilgen, D., and Davis, C. (2000). Bearing bad news: reactions to negative performance feedback. Appl. Psychol. 49, 550–65. doi: 10.1111/1464-0597.00031

 Jago, A. G. (1982). Leadership: perspectives in theory and research. Manage. Sci. 28, 315–36. doi: 10.1287/mnsc.28.3.315

 Jebb, A. T., Ng, V., and Tay, L. A. (2021). review of key Likert scale development advances: 1995–2019. Front. Psychol. 12, 637547. doi: 10.3389/fpsyg.2021.637547

 Jin, H., and Peng, Y. (2024). The impact of team psychological safety on employee innovative performance a study with communication behavior as a mediator variable. PLoS ONE. 19:e0306629. doi: 10.1371/journal.pone.0306629

 Jones, R., and Froom, J. (1994). Faculty and administration views of problems in faculty evaluation. Acad. Med. 69, 476–83. doi: 10.1097/00001888-199406000-00015

 Judge, T. A., Ilies, R., Bono, J. E., and Gerhardt, M. W. (2002). Personality and leadership: a qualitative and quantitative review. J. Appl. Psychol. 87, 765–80. doi: 10.1037/0021-9010.87.4.765

 Judge, T. A., and Piccolo, R. F. (2004). Transformational and transactional leadership: a meta-analytic test of their relative validity. J. Appl. Psychol. 89, 755–68. doi: 10.1037/0021-9010.89.5.755

 Jung, D. I., Chow, C., and Wu, A. (2003). The role of transformational leadership in enhancing organizational innovation: hyptheses and some preliminary findings. Leadership Quart. 14, 525–44. doi: 10.1016/S1048-9843(03)00050-X

 Kerr, S. (1975). On the folly of rewarding A, while hoping for B. Acad. Managem. J. 18, 769–83. doi: 10.2307/255378

 Kim, K. Y., Atwater, L., Patel, P., and Smither, J. (2016). Multisource feedback, human capital, and the financial performance of organizations. J. Appl. Psychol. 101:125. doi: 10.1037/apl0000125

 Kliewer, B. W. (2022). Listening: new horizons in leadership theory and application. J. Leader. Stud. 15, 34–36. doi: 10.1002/jls.21799

 Kotter, J. P. (1990). What leaders really do. Harvard Bus Rev. 1990, 3–11.

 Kotter, J. P. (2008). Force for Change: How Leadership Differs from Management. New York: Simon and Schuster;

 Kvaskoff, M., and McKay, S. D. (2014). Scientists need leadership training. Nature. 506, 159. doi: 10.1038/506159c

 Liden, R. C., Wang, X., and Wang, Y. (2025). The evolution of leadership: Past insights, present trends, and future directions. J. Bus. Res. 186:115036. doi: 10.1016/j.jbusres.2024.115036

 Lim, B. H., D'Ippoliti, C., Dominik, M., Hernández-Mondragón, A. C., Vermeir, K., Chong, K. K., et al. (2025). Regional and institutional trends in assessment for academic promotion. Nature. 638, 459–68. doi: 10.1038/s41586-024-08422-9

 Locke, E. A., and Latham, G. P. (2002). Building a practically useful theory of goal setting and task motivation: a 35-year odyssey. Am. Psychol. 57, 705. doi: 10.1037/0003-066X.57.9.705

 London, M., and Smither, J. W. (2002). Feedback orientation, feedback culture, and the longitudinal performance management process. Hum. Resour. Manag. Rev. 12, 81–100. doi: 10.1016/S1053-4822(01)00043-2

 Marshall, A. G., Vue, Z., Beasley, H. K., Neikirk, K., Stephens, D., Wanjalla, C. N., et al. (2023). Diversity, equity and inclusion in the laboratory: strategies to enhance inclusive laboratory culture. Mol. Cell. 83, 3766–72. doi: 10.1016/j.molcel.2023.09.011

 Martinson, B. C., Smallfied, J., Magley, V. J., Thrush, C., and Gunsalus, C. K. (2023). Climate of accountability and interpersonal respect (CAIR): development and validation of a new organizational survey. PsyArXiv. doi: 10.31234/osf.io/4p85j

 Masters, K. S., and Kreeger, P. K. (2017). Ten simple rules for developing a mentor-mentee expectations document. PLoS Comput. Biol. 13:e1005709. doi: 10.1371/journal.pcbi.1005709

 Mazzetti, G., and Schaufeli, W. B. (2022). The impact of engaging leadership on employee engagement and team effectiveness: a longitudinal, multi-level study on the mediating role of personal- and team resources. PLoS ONE. 17:e0269433. doi: 10.1371/journal.pone.0269433

 McGee, R., Schneeweis, D. M., Hitsman, B., and Daniels, L. (2014). Beyond responsible conduct: taking responsibility for the responsible conduct of others. J. Microbiol. Biology Education. 15, 96–9. doi: 10.1128/jmbe.v15i2.865

 McIntosh, T., Antes, A. L., and DuBois, J. M. (2020b). Navigating complex, ethical problems in professional life: a guide to teaching SMART strategies for decision-making. J. Acad. Ethics. 19, 139–156. doi: 10.1007/s10805-020-09369-y

 McIntosh, T., Antes, A. L., Schenk, E., Rolf, L., and DuBois, J. M. (2023). Addressing serious and continuing research noncompliance and integrity violations through action plans: Interviews with institutional officials. Account. Res. 2023, 1–33. doi: 10.1080/08989621.2023.2187292

 McIntosh, T., Sanders, C., and Antes, A. L. (2020a). Leading the people and leading the work: Practical considerations for ethical research. Transl Issues Psychol Sci. 6, 257–70. doi: 10.1037/tps0000260

 Meinecke, A. L., Lehmann-Willenbrock, N., and Kauffeld, S. (2017). What happens during annual appraisal interviews? How leader–follower interactions unfold and impact interview outcomes. J. Appl. Psychol. 102, 1054–74. doi: 10.1037/apl0000219

 Milliken, F. J., Morrison, E. W., and Hewlin, P. F. (2003). An exploratory study of employee silence: issues that employees don't communicate upward and why. J Manage Stud. 40, 1453–76. doi: 10.1111/1467-6486.00387

 Mumford, M. D., Marks, M. A., Connelly, M. S., Zaccaro, S. J., and Reiter-Palmon, R. (2000b). Development of leadership skills: Experience and timing. Leadership Quart. 11, 87–114. doi: 10.1016/S1048-9843(99)00044-2

 Mumford, M. D., Peterson, D., and Robledo, I. (2013). “Leading scientists and engineers: cognition in a socio-technical context,” in Creativity and Leadership in Science, Technology, and Innovation, eds. S. Hemlin, C. M. Allwood, B. Martin, M. D. Mumford (London: Routledge), 29–57.

 Mumford, M. D., Scott, G. M., Gaddis, B., and Strange, J. M. (2002). Leading creative people: orchestrating expertise and relationships. Leadership Quart. 13, 705–50. doi: 10.1016/S1048-9843(02)00158-3

 Mumford, M. D., Todd, E. M., Higgs, C., and McIntosh, T. (2017). Cognitive skills and leadership performance: the nine critical skills. Leadership Quart. 28, 24–39. doi: 10.1016/j.leaqua.2016.10.012

 Mumford, M. D., Zaccaro, S. J., Connelly, M. S., and Marks, M. A. (2000a). Leadership skills: conclusions and future directions. Leadership Quart. 11, 155–70. doi: 10.1016/S1048-9843(99)00047-8

 Mumford, M. D., Zaccaro, S. J., Harding, F. D., Jacobs, T. O., and Fleishman, E. A. (2000c). Leadership skills for a changing world: solving complex social problems. Leadership Quart. 11, 11–35. doi: 10.1016/S1048-9843(99)00041-7

 Mumford, T., Campion, M. A., and Morgeson, F. P. (2007). The leadership skills strataplex: leadership skill requirements across organizational levels. Leadership Quart. 18, 154–66. doi: 10.1016/j.leaqua.2007.01.005

 National Academies of Sciences Engineering and Medicine (2019). The Science of Effective Mentorship in STEMM. Washington, D.C.: National Academies Press.

 Neck, C. P., and Houghton, J. D. (2006). Two decades of self-leadership theory and research: past developments, present trends, and future possibilities. J. Manag. Psychol. 21, 270–95. doi: 10.1108/02683940610663097

 Nesbit, P. L. (2012). The role of self-reflection, emotional management of feedback, and self-regulation processes in self-directed leadership development. Hum. Resour. Dev. Rev. 11, 203–26. doi: 10.1177/1534484312439196

 Nielsen, R., Marrone, J. A., and Slay, H. S. A. (2009). New look at humility: exploring the humility concept and its role in socialized charismatic leadership. J. Lead. Organ. Stud. 17, 33–43. doi: 10.1177/1548051809350892

 Oc, B. (2018). Contextual leadership: a systematic review of how contextual factors shape leadership and its outcomes. Leadership Quart. 29, 218–35. doi: 10.1016/j.leaqua.2017.12.004

 Okçu, V. (2014). Relation between secondary school administrators' transformational and transactioinal leadership style and skills to diversity management in the school. Kuram ve Uygulamada Egitim Bilimleri. 14, 2162–2174.

 Orbell, S., Hodgkins, S., and Sheeran, P. (1997). Implementation intentions and the theory of planned behavior. Pers. Soc. Psychol. Bull. 23, 945–54. doi: 10.1177/0146167297239004

 Oswald, M., Grosjean, S., Oswald, M. E., and Grosjean, S. (2004). “Confirmation bias,” in Cognitive Illusions. A Handbook on Fallacies and Biases in Thinking, Judgement and Memory, ed. R. F. Pohl (Hove, NY: Psychology Press), 79–96.

 Owens, B. P., Johnson, M. D., and Mitchell, T. R. (2013). Expressed humility in organizations: implications for performance, teams, and leadership. Organ Sci. 24, 1517–38. doi: 10.1287/orsc.1120.0795

 Paterson, T. A., Luthans, F., and Jeung, W. (2014). Thriving at work: impact of psychological capital and supervisor support. J. Organ. Behav. 35, 434–46. doi: 10.1002/job.1907

 PennState Clinical and Translational Science Institute (2025). Team Science Toolbox. Available online at: https://ctsi.psu.edu/research-support/team-science-toolbox/ (Accessed January 27, 2025).

 Pfund, C., Byars-Winston, A., Branchaw, J., Hurtado, S., and Eagan, K. (2016). Defining attributes and metrics of effective research mentoring relationships. AIDS Behav. 20, 238–48. doi: 10.1007/s10461-016-1384-z

 Pizzolato, D., Labib, K., Skoulikaris, N., Evans, N., Roje, R., Kavouras, P., et al. (2022). How can research institutions support responsible supervision and leadership? Account. Res. 31, 173–195. doi: 10.1080/08989621.2022.2112033

 Plemmons, D. K., Baranski, E. N., Harp, K., Lo, D. D., Soderberg, C. K., Errington, T. M., et al. (2020). A randomized trial of a lab-embedded discourse intervention to improve research ethics. Proc. Natl. Acad. Sci. USA. 117, 1389–94. doi: 10.1073/pnas.1917848117

 Porter, J. (2017). Why You Should Make Time for Self-Reflection (Even If You Hate Doing It). Brighton, Massachusetts: Harvard Business Review.

 Pulakos, E. D., Hanson, R. M., Arad, S., and Moye, N. (2015). Performance management can be fixed: an on-the-job experiential learning approach for complex behavior change. Ind. Organ. Psychol. 8, 51–76. doi: 10.1017/iop.2014.2

 Pulakos, E. D. A. (1984). comparison of rater training programs: error training and accuracy training. J. Appl. Psychol. 69, 581–8. doi: 10.1037/0021-9010.69.4.581

 Ragins, B. R., and Kram, K. E. (2007). The Handbook of Mentoring at Work: Theory, Research, and Practice. Washington DC: Sage.

 Resnik, D. B., Lee, E., Jirles, B., Smith, E., and Barker, K. (2023). For the “good of the lab”: Insights from three focus groups concerning the ethics of managing a laboratory or research group. Account. Res. 30, 199–218. doi: 10.1080/08989621.2021.1983799

 Rice, D. B., Raffoul, H., Ioannidis, J. P. A., and Moher, D. (2020). Academic criteria for promotion and tenure in biomedical sciences faculties: cross sectional analysis of international sample of universities. BMJ. 369:m2081. doi: 10.1136/bmj.m2081

 Riggio, R. E., and Lee, J. (2007). Emotional and interpersonal competencies and leader development. Hum. Resour. Manag. Rev. 17, 418–26. doi: 10.1016/j.hrmr.2007.08.008

 Riggio, R. E., and Reichard, R. J. (2008). The emotional and social intelligences of effective leadership: an emotional and social skill approach. J. Manag. Psychol. 23, 169–85. doi: 10.1108/02683940810850808

 Robinson, S. L., and Morrison, E. W. (2000). The development of psychological contract breach and violation: a longitudinal study. J. Organ. Behav. 21, 525–546. doi: 10.1002/1099-1379(200008)21:5%3C525::AID-JOB40%3E3.0.CO;2-T

 Robledo, I. C., Peterson, D. R., and Mumford, M. D. (2012). Leadership of scientists and engineers: a three-vector model. J. Organ. Behav. 33, 140–7. doi: 10.1002/job.739

 Roch, S. G., Woehr, D. J., Mishra, V., and Kieszczynska, U. (2012). Rater training revisited: an updated meta-analytic review of frame-of-reference training. J. Occup. Organ. Psychol. 85, 370–95. doi: 10.1111/j.2044-8325.2011.02045.x

 Rosales Sánchez, C., Díaz-Cabrera, D., and Hernández-Fernaud, E. (2019). Does effectiveness in performance appraisal improve with rater training? PLoS ONE. 14:e0222694. doi: 10.1371/journal.pone.0222694

 Ross, L. (1977). The intuitive psychologist and his shortcomings: distortions in the attribution process. In: Berkowitz L, editor. Advances in Experimental Social Psychology (Cambridge, MA: Academic Press), 173–220. doi: 10.1016/S0065-2601(08)60357-3

 Rozilah, A. A., Muhammad, M., and Kamaluddin, N. (2013). Validity and reliability of the management communication style scale. Int. J. Soc. Sci. Humanity 3:390. doi: 10.7763/IJSSH.2013.V3.268

 Sambunjak, D., Straus, S. E., and Marušić, A. (2006). Mentoring in academic medicine: a systematic review. JAMA. 296, 1103–15. doi: 10.1001/jama.296.9.1103

 Sapienza, A. M. (2004). Managing Scientists: Leadership Strategies in Scientific Research: Hoboken, NJ: John Wiley and Sons.

 Sapienza, A. M. (2005). From the inside: scientists' own experience of good (and bad) management. RandD Management. 35, 473–82. doi: 10.1111/j.1467-9310.2005.00404.x

 Schlosser, L. Z., Lyons, H. Z., Talleyrand, R. M., Kim, B. S. K., and Johnson, W. B. (2011). Advisor-advisee relationships in graduate training programs. J. Career Dev. 38, 3–18. doi: 10.1177/0894845309358887

 Shalley, C. E., and Gilson, L. L. (2004). What leaders need to know: a review of social and contextual factors that can foster or hinder creativity. Leadership Quart. 15, 33–53. doi: 10.1016/j.leaqua.2003.12.004

 Shuler, H., Cazares, V., Marshall, A., Garza-Lopez, E., Hultman, R., Francis, T. K., et al. (2021). Intentional mentoring: maximizing the impact of underrepresented future scientists in the 21st century. Pathog. Dis. 79:6. doi: 10.1093/femspd/ftab038

 Silva, V. H., Duarte, A. P., and Simões, L. M. (2024). The impact of paradoxical leadership on employee knowledge-sharing behavior: the role of trust in the leader and employee promotive voice behavior. Admin. Sci. 14:221. doi: 10.3390/admsci14090221

 Simonet, D. V., and Tett, R. P. (2013). Five perspectives on the leadership–management relationship: a competency-based evaluation and integration. J. Lead. Organ. Stud. 20, 199–213. doi: 10.1177/1548051812467205

 Smith, P. C., and Kendall, L. M. (1963). Retranslation of expectations: an approach to the construction of unambiguous anchors for rating scales. J. Appl. Psychol. 47, 149–55. doi: 10.1037/h0047060

 Smither, J. W., London, M., and Reilly, R. R. (2005). Does performance improve following multisource feedback? A theoretical model, meta-analysis, and review of empirical findings. Pers. Psychol. 58:33. doi: 10.1111/j.1744-6570.2005.514_1.x

 Solomon, E. D., English, T., Wroblewski, M., DuBois, J. M., and Antes, A. L. (2021). Assessing the climate for research ethics in labs: development and validation of a brief measure. Account. Res. 2021, 1–16. doi: 10.1080/08989621.2021.1881891

 Spreitzer, G., and Quinn, R. (1996). Empowering middle managers to be transformational leaders. J. Appl. Behav. Sci. 32:3. doi: 10.1177/0021886396323001

 Steiner, D. D., and Rain, J. S. (1989). Immediate and delayed primacy and recency effects in performance evaluation. J. Appl. Psychol. 74, 136. doi: 10.1037/0021-9010.74.1.136

 Tekleab, A. G., Quigley, N. R., and Tesluk, P. E. A. (2009). Longitudinal study of team conflict, conflict management, cohesion, and team effectiveness. Group Organiz. Managem. 34, 170–205. doi: 10.1177/1059601108331218

 Thompson, E. R., and Phua, F. T. T. (2012). A brief index of affective job satisfaction. Group Organiz. Managem. 37, 275–307. doi: 10.1177/1059601111434201

 Toor, S., and Ofori, G. (2008). Leadership versus Management: How They Are Different, and Why. Leadersh. Managem. Eng. 8, 61–71. doi: 10.1061/(ASCE)1532-6748(2008)8:2(61)

 Van Noorden, R. (2018). Leadership problems in the lab. Nature. 557, 294–6. doi: 10.1038/d41586-018-05143-8

 Wefald, A. J. (2022). Coaching, listening, and leadership. J. Leader. Stud. 15, 58–62. doi: 10.1002/jls.21793

 White-Lewis, D. K., Romero, A. L., Gutzwa, J. A., and Hurtado, S. (2022). “Moving the science forward”: faculty perceptions of culturally diverse mentor training benefits, challenges, and support. CBE Life Sci. Educ. 21:ar2. doi: 10.1187/cbe.21-08-0217

 Wright, D. E., Titus, S. L., and Cornelison, J. B. (2008). Mentoring and research misconduct: an analysis of research mentoring in closed ORI cases. Sci. Eng. Ethics. 14, 323–36. doi: 10.1007/s11948-008-9074-5

 Ye, Q., Wang, D., and Guo, W. (2019). Inclusive leadership and team innovation: The role of team voice and performance pressure. Eur. Manag. J. 37, 468–80. doi: 10.1016/j.emj.2019.01.006

 Young, H. R., Glerum, D. R., Joseph, D. L., and McCord, M. A. A. (2021). meta-analysis of transactional leadership and follower performance: Double-edged effects of LMX and empowerment. J. Manage. 47, 1255–80. doi: 10.1177/0149206320908646

 Yukl, G. (2013). Leadership in Organizations. 8th ed. Boston MA: Pearson.

 Yukl, G., Gordon, A., and Taber, T. A. (2002). hierarchical taxonomy of leadership behavior: Integrating a half century of behavior research. J. Lead. Organ. Stud. 9, 15–32. doi: 10.1177/107179190200900102

Copyright
 © 2025 McIntosh and Antes. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/frma-10-1569524-t005.jpg
practices, skills, attitudes, effectiveness,
or impact of the mentor.

Perceived mentor effectiveness
- Research competence

ain Descriptio tential metrics to measure  Example measures
Leadership Measures assess the style, behaviors, - Clarity of communication about - Leadership and Management in Science
practices, skills, attitudes, effectiveness, expectations (LAMPS) (Antes et al., 2024)
or impact of the leader. - Ethical leadership - Leadership  Self-Efficacy and  Implicit
- Supportiveness Theories (Burnette et al., 2010)
- Self-awareness - Self-awareness (Ashley, 2012)
- Communication style
- Emotional intelligence
- Social skills
- Leadership self-efficacy
Management Measures assess the style, behaviors, - Meeting effectiveness - Leadership and Management in Science
practices, skills, attitudes, effectiveness, - Role clarity (LAMPS) (Antes et al., 2024)
or impact of the manager. - Communication style - Management Communication Styles Scale
- Constructive guidance and feedback (Rozilah et al., 2013)
Mentoring Measures assess the style, behaviors, - Quality of relationship - Mentor Effectiveness Scale (Byars-Winston

etal, 2015)
- Advisory Working Alliance Inventory
(AWAI) (Schlosser et al., 2011)

Team environment or climate

Measures assess shared perceptions of
policies, practices, and behaviors in a
team.

- Climate for ethics
Interpersonal climate
Psychological safety

- Lab Climate for Research Ethics (Solomon
etal, 2021)

Climate of  Accountability and
Interpersonal Respect (Martinson et al.,
2023)*

Edmondson’s Psychological Safety Scale
(Edmondson, 1999)

Team dynamics

Measures assess various aspects of how a
team functions, interacts, or
collaborates.

Team cohesion

Team communication
- Conflict resolution
Team practices

Research Team Practices Measure (Antes
etal, 2024)

- Team Communication Behaviors Scale
(Hartner-Tiefenthaler et al., 2022)

Team Satisfaction (Tekleab et al., 2009)

Team member attitudes

Measures assess team member attitudes
influenced by LMM.

- Job satisfaction
- Job engagement
- Sense of belonging

Brief Index of Affective Job Satisfaction
(Thompson and Phua, 2012)

Belonging Scale (Blau et al., 2023)

Work Group Inclusion Scale (Chung et al.,
2020)

A full review of mentoring measures is available in a report from the National Academies (National Academies of Sciences Engineering and Medicine, 2019). There are many team-level measures
provided by the Penn State Clinical and Translatonal Science Institute in their online toolkit (PennState Clinical and Translational Science Institute, 2025). *This measure is in preprint form
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milestones, and schedules

Team coordination and goal | - Facilitates knowledge sharing and
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feedback in a timely and
responsive manner
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supports their engagement

Offers guidance, training, and development
for mentees with different  goals,
personalities, strengths, and challenges
Provides  timely ~and  constructive
feedback on mentee research, career,
and professional development

Recognizes that mentees” backgrounds and
personal experiences may influence their
experience in research and is willing to
converse and explore these topics

Individual growth in ethics Conveys scientific values, norms, and
and integrity standards in conversation and practices
Develops mentee understanding of the
importance of research ethics and integrity
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Models scientific integrity to mentees
Helps shape mentee professional identity as
a scientist

Individual research Stimulates skill development and builds
competence and confidence mentee confidence

Produces  quality, rigorous  research
with mentees

Fosters independence and career
advancement among mentees.
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empowers people to share their feedback

Leader ethics and integrity

- Models the values and standards for
responsible behavior in science
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open, reproducible science

- Speaks positively and proactively about ethics,
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- Addresses misbehavior and mistreatment, and
does not tolerate misconduct

Team dynamics and
research environment
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