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Abstract 

In many organizations (e.g., higher education, non-profits, small companies), individuals are called 

upon to lead small groups of people to complete one or more tasks both in formal roles and in 

informal settings. For example, department heads, committee chairs, project leads, and program 

managers are all roles that require an individual to utilize leadership skills to lead their team to the 

successful completion of the tasks at hand. However, in many science, technology, engineering, 

and math (STEM) fields and their associated jobs, training and support in leadership development 

are often lacking. To meet this need, the Institute for Scientist and Engineer Educators (ISEE) at 

the University of California - Santa Cruz (UCSC) made supporting and mentoring leadership de-

velopment a key component of the Professional Development Program (PDP) for graduate students 

and postdoctoral scholars in STEM, which ran for over 20 years. Building off of the ISEE leader-

ship development model (ISEE 2020), this workshop is designed to give professionals an oppor-

tunity to learn about and practice important leadership skills that can be used in their organizations. 

In this workshop, participants learn to apply three elements of effective leadership that are useful 

in practice and inclusive of multiple perspectives on leadership. Participants apply actionable lead-

ership practices to their own challenges at work and develop the language to discuss their own 

leadership skills. Workshop duration: 15 minutes individual reading, 2 hours in-person workshop, 

15 minutes follow up. 

Keywords: leadership, management, professional development, teams

1. Need for leadership 
development in STEM 

Leadership development and management training 

is an integral part of employee development at cor-

porations across the United States. However, most 

professionals in science, technology, and engineer-

ing (STEM) do not receive leadership training as 

part of their undergraduate or graduate education 

and many STEM workplaces, including academia, 

research labs, and STEM non-profits, lack institu-

tional programs to develop leadership skills in their 
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employees (Leiserson and McVinney, 2015; Ak-

dere, Hickman, and Kirchner, 2019). Yet, STEM 

professionals in these settings are often called upon 

to assume leadership roles such as project manag-

ers, department chairs, and principal investigators 

(PIs) of research groups. The lack of leadership 

training and structured leadership development in 

institutions and organizations is apparent to mem-

bers and a detriment to the success of the institution 

or organization. 

2. Leadership development in 
the PDP 

The Institute for Scientist & Engineer Educators 

(ISEE) offered the Professional Development Pro-

gram (PDP) for twenty years, and though the pri-

mary focus was on inclusive teaching, inclusive 

leadership became an increasingly supported and 

valued aspect of the PDP. In the PDP, small teams 

of 3–4 graduate students and postdocs collaborated 

to design and teach an inquiry lab unit, and teams 

were led by a participant who had already com-

pleted the PDP once. The task of collaboratively de-

signing an activity from scratch, including meeting 

many PDP requirements, such as making design 

choices based on the science of learning and incor-

porating approaches for inclusive teaching, was 

challenging. On top of being a challenging task 

with an accelerated timeline, the teams were led by 

participants who had little or no training or experi-

ence in leading a team. Team leaders had to manage 

effective meetings, make decisions, maintain col-

laboration, be inclusive of all team members, and 

resolve differing perspectives, all while tackling a 

tough problem. Team leaders struggled, and the 

PDP core instructional team realized that this was 

the perfect way to develop leadership skills. 

The PDP leadership development strand was devel-

oped over many years, with refinements made 

every year and a few years in which major new 

components were designed with funding from the 

Astronomy Division of the National Science Foun-

dation. In alignment with ISEE’s values and focus 

areas, the PDP leadership strand evolved and incor-

porated inclusion into leadership to become “inclu-

sive leadership.” PDP leadership development in-

corporated key aspects of effective leadership de-

velopment, including: 1) using a research frame-

work; 2) emphasizing reflection and self-aware-

ness; 3) simulations or actual experience; and 4) as-

sessment, including results of team led activities 

(Riggio 2008). In addition, professional develop-

ment is learning, so research from the learning sci-

ences also informs PDP leadership development. 

For example, PDP leaders were scaffolded in their 

leadership experience, with more support for tasks 

initially, which gradually faded as the leader starts 

acting more independently. The curricular compo-

nents of the PDP leadership strand included: 

• Introduction to inclusive leadership session: 

70-minute prompted discussion on leadership, 

the leadership framework and tools used in the 

PDP 

• Leadership scenarios session: 40-min-

prompted discussion in which team leaders 

consider typical PDP team scenarios 

• Leadership experience (20–30 hours of lead-

ing PDP team) 

• Coaching (check-in’s with PDP instructors) 

• Online reflective prompts: at key points in 

the PDP leadership experience, leaders reflect 

on what they’ve done so far, and plan what 

they should do next, using the framework and 

meeting guide 

• Final reflective prompt: leaders are asked to 

synthesize what they learned about leadership 

in a way that will be useful to them in future 

job interviews 

Many PDP alumni found that the leadership skills 

they gained from participating in the leadership 

strand were extremely useful when they entered the 

workforce. For many PDP participants, this was the 

only formal leadership training they had received 
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throughout their STEM education and career devel-

opment.  

In this paper, we report on the piloting of a leader-

ship development activity based on the PDP’s lead-

ership development. The context was different, and 

we had many constraints which precluded imple-

menting anything like the full PDP leadership expe-

rience. Our goal was to begin creating leadership 

development activities that we could continue to 

build on, and learn about the potential of PDP lead-

ership resources for uses in other contexts. 

3. Adapting PDP leadership 
development to the 
professional context 

We adapted PDP leadership strand materials for use 

in STEM workplaces in order to provide leadership 

development to STEM professionals. The work-

shop presented here was designed for a STEM non-

profit where STEM professionals lead project 

teams—however, this workshop could easily be 

adapted and used in other settings, such as aca-

demia, where it could be used as a leadership devel-

opment tool for department chairs. 

The workshop consists of the following compo-

nents: a pre-workshop reading assignment, an intro-

ductory lecture, a guided discussion, participant 

written responses, and peer feedback. The work-

shop duration is approximately 2 hours. This work-

shop and supporting materials follow closely from 

the PDP leadership strand offered in 2019.  

Developing and running this workshop was in-

tended as a pilot project. The aim was to test and 

determine how useful one component of the PDP 

leadership strand could be in a new context and to 

collect participant feedback to further refine the 

workshop for professionals in STEM. Lessons 

learned during the pilot include the importance of 

an experienced facilitator to orient the discussion 

around the principles from the reading, in particular 

during the peer feedback portion of the workshop. 

Group composition is also key; workshop leaders 

should ensure that participants are grouped such 

that they are comfortable expressing their own chal-

lenges with leadership in their organization. In the 

last section we illustrate these challenges and sug-

gest how they could be addressed. 

4. Workshop components 

An overview of the workshop components and their 

suggested duration is provided in table 1. Details 

about each workshop component follow in this sec-

tion and further information can be found in the 

Staff Guide for the workshop (Supplement 1). 

4.1 Prior to the workshop 

Prior to the workshop, participants are assigned two 

readings that ground the discussions in leadership 

theory: “Guide to Effective Meetings” (ISEE, 

2022) and “Introduction to Leadership Develop-

ment” (Supplement 2). 

There is an extensive body of literature on leader-

ship and leadership development. For several years 

ISEE has framed their development of leadership 

skills around a paper by Martin Chemers (2001), 

who integrated the various models for leadership at 

that time and put forward what he called “three el-

ements of effective leadership”.  All text in the “In-

troduction to Leadership Development” is directly 

from Chemers (2001), with the addition of itali-

cized passages that represent ISEE’s interpretation 

of his themes. This document defines leadership 

and describes Chemers’ three elements of leader-

ship: image management, relationship develop-

ment, and resource deployment. Participants make 

use of these themes in the workshop as they inter-

pret scenarios that they are likely to encounter in the 

workplace and give each other feedback on ad-

dressing personal leadership challenges. 

4.2 Introduction to the workshop 

Workshop facilitators open the workshop by intro-

ducing the structure, framework, and background 



Tarjan, Raschke, & Hunter 

40 

for the workshop. The introduction includes the 

day’s agenda, a statement of need and supporting 

evidence for the workshop content, and an over-

view of Chemers’ (2001) leadership principles. 

Sample slides are provided in Supplement 2.  

The introduction includes key ideas about leader-

ship that set the stage for the remainder of the work-

shop. Distinguishing leadership from management 

makes leadership immediately relevant to work-

shop participants, despite their hierarchical role in 

their current organization. Leadership is setting a 

vision and determining in which direction to pro-

ceed, whereas management is ensuring that tasks 

are executed properly. Based on this clarified defi-

nition, workshop participants are engaged in lead-

ership in their current role and can expect to be en-

gaged in leadership in their future roles as they gain 

more responsibility. Participants are motivated to 

focus on improvement by recognizing that leader-

ship is a crucial skill that can be continually im-

proved through practice, reflection, and adjustment. 

Relevant skills are not often taught outside of busi-

ness-oriented education. In the cases where leader-

ship is taught, it is often not taught through direct 

experience. This workshop is one step towards fill-

ing that need.  

Introducing a framework for leadership grounds the 

workshop in research and stems from the general 

learning principle that having a framework to con-

textualize new ideas allows for better organization 

of knowledge (Chapter 2 in Ambrose et al. 2010). 

The framework allows participants to develop an 

understanding of why the presented strategies work 

in the suggested contexts, which paves the way for 

participants to build their own knowledge and skills 

as they practice leadership behaviors.  

Selecting a framework for leadership is difficult be-

cause there are many different theories and under-

standings of leadership. The PDP and this workshop 

make use of Chemers (2001) because it is grounded 

in research, is relevant to the cultural context at the 

time of writing, and is approachable for the target 

audience. Chemers offers a specific and 

approachable definition of leadership: “a process of 

social influence through which an individual enlists 

and mobilizes the aid of others in the attainment of 

a collective goal” and breaks leadership down into 

three elements: image management, relationship 

development, and resource deployment. The facili-

tator should emphasize that the terminology may be 

new or even uncomfortable; participants should 

strive to look beyond this and determine how the 

framework can be useful for their own develop-

ment.  

The presenter then illustrates the outcomes of suc-

cessful leadership. For the workshop, a task is de-

fined as any collaborative task, for example, writing 

or submitting a grant or planning and coordinating 

a project. Success is then defined as the team com-

pleting the task in an appropriate amount of time, 

the team completing the task collaboratively, all 

team members experiencing an inclusive environ-

ment, and team members gaining an effective learn-

ing experience. After providing the context and ter-

minology, and after making assumptions about 

team success explicit, facilitators move into the dis-

cussion portion of the workshop. 

4.3 Leadership scenario discussion 

In the leadership scenario discussion, participants 

improve their ability to prevent and respond to chal-

lenges to group work. They read through realistic 

scenarios (Supplement 3) and participate in a 

guided discussion. The scenarios arose from nearly 

20 years of observations of group-work within the 

PDP and showcase commonly observed leadership 

challenges. For example, one scenario describes a 

team that keeps circling back to the same decision 

points without moving forward due to the leader’s 

desire for complete consensus on every decision. 

Each scenario describes a unique pitfall, which al-

lows larger workshops to break into groups and dis-

cuss a unique scenario. 

After individuals read the scenario, they work to-

gether to identify which of Chemers’ three leader-

ship elements might be affecting the situation and 
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how. They then suggest strategies from the Meeting 

Guide that could help prevent or resolve the sce-

nario. These prompts are grounded in the assigned 

reading, which gives participants a shared frame-

work for the discussion.  

4.4 Synthesis 

Following the discussion, the facilitator wraps up 

this section of the workshop with brief remarks and 

a share-out from the other group facilitators, if ap-

plicable. This portion serves as a summary of the 

first section of the workshop and a transition to the 

next section of the workshop. The facilitator 

acknowledges the connections made between a sce-

nario, at least one of the leadership elements, and a 

strategy that is relevant. The facilitator illustrates 

this with one example from their group and can re-

quest additional examples from other facilitators if 

applicable. Useful examples include the balance be-

tween consensus and directive decision making and 

the importance of giving teammates the opportunity 

to convey their strengths and interests to both de-

velop relationships and deploy resources effec-

tively. The facilitator concludes by reminding the 

participants of the availability of the “Effective 

Meetings Guide” as a resource for strategies that 

will help participants lead a team effectively.  

4.5 Introduction to team leadership 
plan 

The facilitator introduces the next task: planning to 

lead a team. In this section of the workshop, partic-

ipants define their own scenario and plan which 

strategies will be effective in that scenario. At this 

point, facilitators should tell participants that their 

written responses will be collected at the end of the 

workshop. 

4.6 Plan to lead a team 

The section on planning to lead a team begins with 

individual writing. Participants have 15 minutes to 

respond to the following prompts: 

“Briefly (in 2–3 sentences), describe a sce-

nario you can imagine arising in your own 

work context where it would be challeng-

ing to get or keep your team motivated.”  

“Articulate 2–3 specific leadership behav-

iors discussed in the ‘Three Elements of Ef-

fective Leadership’ handout that you would 

employ to motivate your teammates to 

complete their goal and why you chose 

those behaviors. What could your team do 

or say that would show whether these lead-

ership behaviors were effective at motivat-

ing them to complete the goal?” 

Facilitators can optionally include a 10-minute 

break after this component. 

4.7 Peer feedback on team leadership 
plan 

Participants work in small groups to improve their 

ability to respond to their scenario. Each participant 

shares their scenario, leadership behaviors, and ra-

tionale with the group. The group takes 15 minutes 

to hear and discuss each scenario. Peer feedback is 

structured by prompts and grounded in the readings. 

4.8 Revise written responses 

Participants process and learn from peer feedback 

through a final written response, where they update 

their initial response by adding new ideas or revi-

sions. These responses are submitted to the facilita-

tor and can be assessed for evidence of learning. 

4.9 Wrap-up 

A facilitator wraps up the synchronous section of 

the workshop by making closing remarks. Points to 

reiterate include: 1) good leadership is based on 

well-developed skills and takes practice, 2) reflec-

tion on leadership after practice is one of the most 
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important steps for growth, and 3) everyone can be-

come a good leader by working with their strengths 

and personality and being vigilant about turning 

weaknesses into strengths. Participants should im-

plement ideas from the workshop in the month 

following the training and then expect to fill out a 

survey reflecting on their experiences. 

4.10 After the workshop 

The workshop will only have meaningful impact if 

participants put their new knowledge to work by 

Table 1: Leading small teams workshop schedule. The workshop components with duration, participant 

structure, and key prompts. 

Component Duration 

(min) 

Participant 

Structure 

Prompt or description of what is presented 

Pre-workshop 20 Reading Participants read the “Guide to Effective Meetings” and “Intro-

duction to Leadership Development” 

  
Introduction 5 Presentation Facilitators introduce the workshop with accompanying slides 

Leadership 

scenario 

discussion 

35 Discussion 

 

(~6 in a 

group) 

Participants discuss prompts on leading small group scenarios: 

Which of Chemers’ three leadership elements might be af-

fecting this situation?  How?  

 

What strategies (from the Meeting Guide) addressing this 

element of leadership could help prevent or resolve the sce-

nario? 

  
Synthesis 5 Presentation Facilitator summarizes comments and provides example from 

one group  
Intro to team 

leadership plan 

  

2 Presentation Introduce next task: planning to lead a team 

Plan to lead a 

team 

15 Individual 

writing 

  

Participants respond in writing to prompts on handout 

Break 10 Optional 

break 

  

 

Peer feedback 

on team leader-

ship plan 

45 Peer discus-

sion (groups 

of 3) 

  

Each participant shares their response to the writing prompts 

and gets feedback or ideas from peers. (15 min/person) 

Revise written 

responses 

5 Individual 

writing 

Add any new ideas to your written response for handling your 

scenario based on the conversation you had with your peers. 

  
Wrap-up 2 Presentation Final comments, focusing on importance of practice  
   

1 month for implementation 

  
Homework: 

Implement and 

reflect 

  

  
Implement what you’ve learned from the workshop and reflect 

on the effect 

Participant re-

flection and as-

sessment 

15 Reflect Share whether and how often you implemented leadership 

behaviors you learned in the workshop (link to “Three Ele-

ments of Effective Leadership” handout) and how the 

workshop impacted your team’s work. 
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altering their leadership behaviors. Facilitators 

share their expectation that participants will imple-

ment what they learned in the workshop in the one 

month following the workshop. Participants should 

be prepared to reflect on their actions and the effects 

of those actions. 

4.11 Participant reflection and 
assessment 

Workshop facilitators follow up with participants 

one month after the workshop to re-engage learners 

in the process of leadership reflection and to assess 

the impact of the workshop on participants. This 

follow up was completed using an online survey. 

Participants are asked to respond to the following 

prompt: “Share whether and how often you imple-

mented leadership behaviors you learned in the 

workshop and how the workshop impacted your 

team’s work.” This component enables participants 

to do the important practice of reflecting on their 

leadership in a condensed 15-minute task. This 

component also enables facilitators to re-engage 

with participants and offer expert advice if partici-

pants express difficulties in improving their leader-

ship skills. 

5. Facilitation during 
workshop 

Prior to running the workshop, workshop facilita-

tors should closely review all supplementary mate-

rials, which include workshop logistics and expert 

guidance on facilitating the discussions. This 

knowledge was gained across multiple years of run-

ning this workshop for Design Team Leaders 

(DTLs) in the PDP.  

Generally, facilitators should be prepared to pro-

vide context for the structure of the discussion. The 

facilitator can set the stage for success by stating 

norms of discussion, such as: 1) participants should 

talk to each other directly and not exclusively to the 

facilitator, 2) one goal of the discussion is for eve-

ryone to engage and contribute, so the facilitator 

may request to hear from different or specific par-

ticipants as the discussion progresses, and 3) partic-

ipants should show respect for the contributions of 

everyone in the group. Additional tips on facilitat-

ing discussions are described in Supplement 3. 

In providing the context for this discussion, the fa-

cilitator should emphasize that participant contribu-

tions should be derived primarily from the frame-

work presented in the reading, rather than from per-

sonal experience. A frequent challenge of facilitat-

ing this discussion is that participants often draw 

from personal experience more frequently than 

from the reading material in their discussions. 

While personal experience can inform understand-

ing, facilitators must be prepared to evaluate 

whether the discussion needs to be further grounded 

in the framework presented in the reading. Pointing 

out the emphasis on using the framework during the 

initial contexting of the discussion can make partic-

ipants cognizant of the objective and more accept-

ing of redirection when needed. 

6. Field testing and 
recommendations for future 
versions 

The workshop was field tested at a small (~20 em-

ployees) science non-profit in the San Francisco 

Bay Area. Four employees participated, so discus-

sion and peer feedback were conducted as a single 

group. Participants included directors, support staff, 

and direct reports. Two participants responded to a 

post-workshop feedback survey. Participants re-

sponded with scores on a scale from 1–5, with 1 in-

dicating strong disagreement and 5 indicating 

strong agreement. Participants considered the 

workshop to be moderately useful for professional 

development (scores: 3 and 4) and a very efficient 

use of time (scores: 4 and 5). Participants found the 

format of the workshop to be an efficient way to 

improve leadership skills (scores: 3 and 4). The 

structure and execution of the workshop made par-

ticipants feel included and valued (scores 4 and 5). 
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In open-ended responses, participants indicated that 

the most valuable take-aways from the workshop 

were a “shared vocabulary for describing leadership 

flaws/weaknesses” and to “remind myself not [to 

assign] myself more activities that I have band-

width for [and] to set clear expectations for those 

on my team.”  

One participant made a comment that illustrates an 

opportunity to improve the workshop: [the structure 

of the workshop (interactive discussions with min-

imal lecturing)] “made it feel like we were mostly 

getting advice from other people who self-identify 

as not being strong leaders rather than facilitators 

who are experts.” This concern was not encoun-

tered frequently in the context of the PDP because 

participants interacted with PDP instructors fre-

quently for a long duration (at least 8 days of in-

person workshops, in addition to written feedback 

and virtual check ins) and were given opportunities 

to get feedback from experts. The authors suggest 

two modifications to address this feedback. First, 

facilitators should introduce the value of peer feed-

back and hearing the opinions of other participants 

early in the workshop. This should be supported by 

research about peer-to-peer learning to show the 

participants of the legitimacy of this approach and 

to get buy-in. Second, facilitators should add oppor-

tunities for one-on-one feedback from experts. For 

example, facilitators could review the written re-

sponses of participants and schedule one-on-one 

calls/meetings with participants to give further 

feedback on their plans for leading a team, and/or 

facilitators could check in with individuals one 

month after to workshop to discuss the participants’ 

follow-up survey responses. 

A second opportunity for improvement is in re-

sponse to this comment: “the activity of using a 

real-life example is great for some contexts, but can 

easily get awkward in a context where you’re in the 

session with coworkers.” This barrier to sharing 

was anticipated by facilitators. One approach to al-

leviate this concern is to arrange discussion groups 

that exclude members on the same team, line of 

reporting, or organization. The PDP utilized this ap-

proach by limiting participation to team leaders, so 

no group had members of the same team. We also 

suggest emphasizing the specific wording of the 

prompt that solicits individual scenarios, which 

gives participants the option to “imagine” a sce-

nario. However, discussing an authentic scenario is 

preferable because working through a personal sce-

nario will make the experience more immediately 

applicable for participants.  
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Appendix 

This paper includes all items necessary to teach this 

workshop in the supplementary materials, which 

are either available on ISEE’s eScholarship site and 

cited above, or included in supplementary materials 

noted below.  

Explanation of Supplementary Materials. 

1. Facilitator Guide 

2. Introduction to Leadership Development 

3. Workshop slide deck (introduction and 

prompts) 

4. Leadership Scenarios 
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